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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. Please note that beginning with the January 
1991 issue, ERA does not cover nonreport literature. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technica! Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401, FTS 626-8401. ERA is also available at 
authorized GPO Depository Libraries. (List is provided 
on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Robert W. Rutkowski 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report 
. Report number identification for report-type literature. ee Y 
. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 


parentheses, if applicable). deuterium polarized gas target for application in storage rings): 
. Author(s). First 10 names in the data record are printed, @) Progress report. Haeberli, W. Phys. VF collaboration. Wisconsin 


then “et al.” is listed. Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored ee) 
. Author affiliation. Only first one is listed, in parentheses @ DOE Energy Research. DOE Contract FG02-88ER40438. Order 

after author(s) to which it applies. (6) Number DE89007246. Available from NTIS, PC AO3/MF A01 - 3) 
. Collaboration, if present. OSTI; GPO Dep. ‘i 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 

for document. cells; results of target tests; the new UHV... 


. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 


. Number of pages or page range. Prices are based on , ‘eats . le eed a 
total pages unless special pricing applies. ee COSSE-68. op: TRE) TR cee 


y : like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 
\ Lan ee ame - ’ — ang 6) Fizicheskij Inst“1988. (In Rusé ian). In Experimental and theoretical (0) 
. Monograph title if citation is an analytic (part, chapter, Order Number DE89780060. Available from NTIS 
or paper) of a larger monograph. (US Sales Only), PC AO3/MF A01; INIS. 


- Sponsoring organization. Kratkie Soobshcheniya po Fizike.; no. 6. 


. Contract or grant number. SILVER l!ONS/energy-level transitions; XENON lONS/energy- 


- Secondary identifying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES;...<+——(20) 
number. 


+ COREE EER, SER nian Ea 54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air @) 
. Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 


for ordering from NTIS or OSTI, as appropriate. The Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
"TI" prefix is valid only at OSTI. (4) (Canada). 1990‘\CONF-900724-Vol.1: IndoorAir’90: 5th international 5) 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air '90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 
. Drop note or explanatory statement. Number DE90017786. Source: NTIS. -—_(9) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library, 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite proc- 
essing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438-— 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records." The following list includes all of the 39 
first-level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents an- 
nounced during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 
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Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 


40 
04 
02 
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04 
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07 
08 


09 
10 
20 
30 


40 
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05 


Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 


Drilling, Fracturing, and Mining 
Oil Production, Recovery, and 


Refining 
Properties and Composition 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 
Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 
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13 
01 
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03 


Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and 
Meteorology 

Plant Design and Operation 


“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 
data systems. Categories and definitions for the complete set of six-digit numbers are given in DOE/TIC-4584, Energy Data Base: Subject 
Categories and Scope. 
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Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 
Waste Management 


TIDAL AND WAVE POWER 
Resources and Availability 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Tidal Power Plants 
Wave Energy Converters 
Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 


Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and Experi- 
mental Reactors 
Plutonium and Isotope 
Production Reactors 
Propulsion Reactors 
Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 





Ceramics, Cermets, and 
Refractories 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, 
and High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron Devices 
and Circuits 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on 
Instrument Components, 
Instruments, or Electronic 
Systems 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and Meteorologi- 
cal Instrumentation 
Miscellaneous Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND 

NATIONAL DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 
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Astrophysics and Cosmology 
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Physics 
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Condensed Matter Physics 

Superconductivity 

Theoretical and Mathematical 
Physics 


FUSION ENERGY 

Plasma Research 

Fusion Power Plant 
Technology 


GENERAL AND 
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Information Handling 

Law 
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SUBJECT INDEX 


CONTRACT NUMBER INDEX 
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Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


6923 (DOE/FE-0209P) The directory of US coal and tech- 
nology export resources. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (USA). Office of Planning and Environ- 
ment. Oct 1990. 469p. Sponsored by U.S. DOE Fossil Energy. 
Order Number DE91004919. Source: OSTI; NTIS; GPO Dep. 

The purpose of The Directory remains focused on offering a con- 
solidated resource to potential buyers of US coal, coal technology, 
and expertise. This is consistent with the US policy on coal and 
coal technology trade, which continues to emphasize export market 
strategy implementation. Within this context, DOE will continue to 
support the “teaming” approach to marketing; i.e., vertically inte- 
grated large project teams to include multiple industry sectors, 
such as coal producers, engineering and construction firms, equip- 
ment manufacturers, financing and service organizations. 


6924 (DOE/PC/88931-T3) Coalification by clay-eatalyzed 
oligomerization of plant monomers: Progress report, July 1, 
1990-September 30, 1990. Orchin, M.; Wilson, R.M. Cincinnati 
Univ., OH (USA). Dept. of Chemistry. [1990]. 8p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FG22-88PC88931. Order 
Number DE91005737. Source: OSTI; NTIS; GPO Dep. 

One of the main objectives is to explore the possibility that radi- 
cal cation Diels-Alder reactions are involved in the biosynthesis of 
lignans in plants. Two of the most highly sought after classes of lig- 
nans are the dibenzocyclooctadienes represented by stegnol and 
the aryltetralins represented by podophyllotoxin. Both are powerful 
anticancer agents and have structures that might-be assembled 
from C¢-Cs units via radical cation processes. A common feature 
of both of these molecules is the benzyllic hydroxyl group. The hy- 
droxyl group is cis to the lactone carbonyl carbon. The hypothetical 
mechanism by which this hydroxyl group might be introduced into 
the aryltetralins is outlined. We have also begun to study the radi- 
cal cation Diels-Alder chemistry of cinnamate salts. The preliminary 
results are described. In an extension of our previous work with 
tethered cinnamates, we have returned to the tethered molecule 
and are in the process of reexamining its radical cation Diels-Alder 
chemistry in the presence of NagCO3. We have begun to 
investigate the radical cation chemistry of polycyclic aromatic hy- 
drocarbons in an effort to find chemistry that will produce the 
coupling of these aromatic molecules. Our first effort has been to 
look at naphthalene treated with DBAHA. 2 refs. 


6925 (DOE/PC/88931—T5) Coalification by clay-catalyzed 
oligomerization of plant monomers: Progress report, October 
1—December 31, 1989. Orchin, M.; Wilson, R.M. Cincinnati Univ., 
OH (USA). Dept. of Chemistry. [1989]. 7p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-88PC88931. Order Num- 
ber DE91005740. Source: OSTI; NTIS; GPO Dep. 

During this reporting period, we have obtained a model of mont- 
morillonite clay, and this model has been of great assistance in 
visualizing how the chemistry of substrate molecules might be al- 
tered as it occurs on the surface of the clay. A stereochemical 
representation of this montmorillonite model is shown. In our previ- 
ous report, we indicated that the dimerization of methylisoeugenol 
with the montmorillonite clay K-10 afforded a variety of indanes 
and indenes which were formed via acid-catalyzed processes. In 
addition, we have now observed a pair of naphthalene isomers. 
This observation lends strong support to the hypothesis that radical 
cation Diels-Alder dimerizations occur on the surface of the mont- 
morillonite clay K-10. Furthermore, when the dimerization is 
conducted in homogeneous media, only two indanes are formed. 
However, when this same dimerization is conducted on the surface 
of K-10, six indanes are produced. Based upon these considera- 
tions, the distribution of indane isomers might indicate that 
dimerization is taking place both in the homogeneous medium sur- 
rounding the clay and on the surface of the clay. Samples of K-10 
were pretreated with DBU, dicyclohexylamine, triphenylamine, and 


triton-B. The pretreatments completely inhibited indane formation. 
In addition, the partially neutralization of K-10 by the pretreatment 
with finely ground NazCO 3 was attempted. This procedure did not 
alter the ratios of indanes products from those observed with the 
untreated K-10. 
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6926 (DOE/PC/88877-T5) Coal surface control for ad- 
vanced physical fine coal cleaning technologies: Quarterly 
report, April 1, 1990—June 30, 1990. Morsi, B.I.; Chiang, S-H.; 
Sharkey, A.; Blachere, J.; Klinzing, G.; Araujo, G.; Venkatadri, R.; 
Bi, H.; Campbell, P.; Ciocco, M.; Hittle, L.; Kim, S.; Kim, Y.; Perez, 
L. Pittsburgh Univ., PA (USA). Dept. of Chemical and Petroleum 
Engineering. [1990]. 134p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-88PC88877. Order Number DE91004207. 
Source: OSTI; NTIS; GPO Dep. 

Research continued on surface control of coal. This report de- 
scribes Task 7 of the program. The following topics are discussed: 
quantitative distribution of iron species; surface functional groups; 
comparison of wet and dry ground samples; study of Illinois No. 6 
coal wet ground using additives; study of wet grinding using tall oil; 
elemental distribution of coal samples wet ground without additives; 
elemental distribution of coal samples wet ground with tall oil; di- 
rect determination of pyrite by x-ray diffraction; electron microprobe 
measurements; morphology; zeta potential measurements; pyrite 
size distribution; statistical analysis of grinding study data; grinding 
using N-pentane; cyclohexane, and N-heptane; study of the effects 
of the grinding method and time; study of the effects of the ag- 
glomeration time; and the pentane to coal ratio. 13 refs. 


6927 (DOE/PC/89904-T18) Comminution employing liquid 
nitrogen pretreatments: Final report, January 1, 1989-August 
31, 1990. Yen, S.C. (Southern Illinois Univ., Carbondale, IL (USA). 
Dept. of Civil Engineering and Mechanics); Hippo, E.J. Southern 
Illinois Univ., Carbondale, IL (USA). Coal Extraction and Utilization 
Research Center. Nov 1990. 35p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FC22-89PC89904. Order Number 
DE91005735. Source: OSTI; NTIS; GPO Dep.” 

The goal of this project is to develop a methodology that will lead 
to the establishment of an effective, efficient technique for ultrafine 
grinding of coal. We believe that the key to successful coal grinding 
is strongly dependent upon the change of the brittleness of coal un- 
der a freezing temperature pretreatment. Furthermore, a cryogenic 
grinding process may provide the basis for the development of ad- 
vanced technologies involving the separation of the pyritic minerals 
from coal. Specific objectives of the program are to: determine the 
effect of low temperature pretreatments on the microfracture 
development along the coal/pyrite interface and on the fracture re- 
sistance (brittleness) of coal. Specifically, we intend to examine the 
effect of direct contact of coal with liquid nitrogen, dry ice, and dry- 
iced acetone. Also, we intend to study pyrite liberation as a result 
of these treatments; determine the fracture resistance of coal under 
different low temperature pretreatments; determine the relation- 
ships between the fracture resistance of coal and the effectiveness 
of a grinding process; determine the effect of the frozen coal grind- 
ing on the pyrite liberation; evaluate factors which might effect 
process design, scale-up, and economics; and make a first pass 
economic assessment of the process. 15 refs., 13 figs., 3 tabs. 


ie 
6928 (DOE/PC/89908-T4) Engineering design and analy- 
sis of advanced physical fine coal cleaning technologies: 
Technical progress report No. 9, November 1990. Aspen Tech- 
nology, Inc., Cambridge, MA (USA). 20 Nov 1990. 19p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC22-89PC89908. Or- 
der Number DE91005527. Source: OSTI; NTIS; GPO Dep. 

Research continued on coal cleaning technologies. The work 
plan for this period called for the completion of the suite of gravity 
separation medels (seven in total). Two items concerning these 
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models were to be investigated further: (1) incorporating an Aspen 
Plus algorithm for converging the estimated dp of separation on 
the user selected dp value, and (2) evaluating methods other than 
interpolation by cubic spline methods for estimating Ep from a set 
of composite partition numbers. The water-only cyclone, fine coal 
jig, and concentrating spiral models were to be transferred from 
ICF KE to AspenTech for incorporation as system models by the 
end of the reporting period. Model discrimination analysis for se- 
lecting the appropriate form of an equation for generating interval 
partition values was slated for completion. Coding and testing of 
several dewatering algorithms were scheduled to take place during 
the work period. Models for fine coal vacuum filters, coarse and 
fine coal centrifuges, thickeners, and thermal dryers were to be 
completed during the work period. Additionally, work was expected 
to continue in the areas of classification, comminution, and froth 
flotation modeling. 


0104 Processing 
Refer also to citation(s) 6967, 6969, 6971, 6978, 7288, 9263 


6929 (CONF-900531-5) Molecular cloning and sequence 
of the thdF gene involved in the thiophene and furan oxidation 
by Escherichia coli. Aiam, K.Y.; Clark, D.P. Southern Iilinois 
Univ., Carbondale, IL (USA). Dept. of Microbiology. [1990]. 26p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
87PC79912 ;FC22-83FE60339. From 1. international symposium 
on the biological processing of coal; Orlando, FL (USA); 1-3 May 
1990. Order Number DE91006632. Source: OSTI; NTIS; GPO Dep. 

Since sulfur dioxide emission from burning high sulfur coals is a 
major contributor to acid rain, it is important to develop bacteria 
which are capable of efficiently removing the sulfur from coal be- 
fore combustion. Inorganic sulfur can be removed from coal by 
certain strains of Thiobacillus or Sulfolobus; however the organic 
sulfur remains intransigent. Since high sulfur Illinois coals typically 
contain 60% to 70% of their sulfur in the form of the heterocyclic 
thiophene ring we have started to investigate the biodegradation of 
derivatives of thiophene and the corresponding oxygen heterocy- 
cle, furan. Our previous work resulted in the isolation of a triple 
mutant, NARSO, capable of oxidizing a range of furan and thio- 
phene derivatives. However, NAR30 does not completely degrade 
thiophenes or furans and its oxidation of these compounds is slow 
and inefficient. We decided to clone the thd genes both in order to 
increase the efficiency of degradation and to investigate the nature 
of the reactions involved. 37 refs., 4 figs., 3 tabs. 


6930 (DOE/MC/24266-2925) Development of an advanced, 
continuous mild gasification process for the production of co- 
products: Progress report, October 1—December 31, 1989. 
Knight, R.A. (Institute of Gas Technology, Chicago, IL (USA)); 
Gissy, J.; Kline, S.; Onischak, M.; Babu, S.P.; Duthie, R.G. Institute 
of Gas Technology, Chicago, IL (USA). Apr 1990. 67p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC21-87MC24266. Or- 
der Number DE91005539. Source: OSTI; NTIS; GPO Dep. 

A project team consisting of the Institute of Gas Technology, 
Peabody Holding Company, Inc., and Bechtel National, Inc., is de- 
veloping a mild gasification process that uses a_ fluidized/ 
entrained-bed reactor. This reactor is designed to process caking 
bituminous coals over a wide range of particle sizes without oxida- 
tive pretreatment, and also without the use of oxygen or air as 
reactants. The co-product streams, consisting of char, fuel gas, wa- 
ter, and condensables, would be separated by conventional means 
such as cyclone, staged condensers, and recycle-oil scrubbers. An 
isothermal process research unit (PRU) has been built at IGT, con- 
sisting of an 8-inch-|.D., 8-foot-long fluidized-bed section and a 
4-inch-|.D., 13-foot-long entrained flow section, externally heated 
by electrical heaters. This quarter, eleven mild gasification tests 
were conducted in the PRU. Illinois No. 6 coal was used in nine of 
the tests and a West Virginia metallurgical grade of coal was used 
in the last two tests. The tests conducted in the PRU this quarter 
were operated with feed rates about three times higher than those 
used in the last quarter. Results show the effect of process temper- 
ature on the shields of char, oils/tars, and gases. Various 
compositional effects on the oils/tars were also discovered. Char 
upgrading studies were completed for the char co-product options 
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of smokeless fuel and adsorbent char. A total condensate collec- 
tion system was designed for the PRU system. 18 figs., 22 tabs. 


6931 (DOE/MC/24267—2933) Development of an ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly technical progress re- 
port, July-September 1990. Ness, R.O. Jr.; Aulich, T.R. North 
Dakota Univ., Grand Forks, ND (USA). Energy and Environmental 
Research Center. Oct 1990. 31p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC21-87MC24267. Order Number 
DE91005671. Source: OSTI; NTIS; GPO Dep. 

The primary objective of the EERC/AMAX Mild Gasification 
project is to commercialize a process that will produce several 
value-added products from a high-sulfur midwestern bituminous or 
a low-sulfur subbituminous coal. Indiana No. 3 and Wyodak coals 
are being tested in a 100-lb/hr process development unit (PDU) 
that has undergone shakedown testing and is undergoing paramet- 
ric testing. This unit will provide the engineering data for use in 
determining the technical and economic data required for the de- 
sign of a commercial-scale mild gasification plant. This report 
discusses results of carbonizer tests, char upgrading and char sep- 
arations. 12 figs., 16 tabs. 


6832 (DOE/PC/70768-T1) Kinetics of coal pyrolysis: 
Volume 1, Sections 1-5: Final report. Seery, D.J. (United Tech- 
nologies Research Center, East Hartford, CT (USA)); Freihaut, 
J.D.; Proscia, W.M.; Howard, J.B.; Peters, W.; Hsu, J.; Hajaligol, 
M.; Sarofim, A.; Jenkins, R.; Mallin, J.; Espindola-Merin, B.; Essen- 
high, R.; Misra, M.K. United Technologies Research Center, East 
Hartford, CT (USA). Jul 1989. 438p. Sponsored by U.S. DOE Fos- 
sil Energy. DOE Contract AC22-84PC70768. (UTRC—956966-F). 
Order Number DE91005307. Source: OSTI; NTIS; GPO Dep. 

This report contains results of a coordinated, multi-laboratory in- 
vestigation of coal devolatilization. Data is reported pertaining to 
the devolatilization for bituminous coals over three orders of magni- 
tude in apparent heating rate (100 to 100,000 + °C/sec), over two 
orders of magnitude in particle size (20 to 700 microns), final parti- 
cle temperatures from 400 to 1600°C, heat transfer modes ranging 
from convection to radiative, ambient pressure ranging from near 
vacuum to one atmosphere pressure. The heat transfer character- 
istics of the reactors are reported in detail. It is assumed the 
experimental results are to form the basis of a devolatilization data 
base. Empirical rate expressions are developed for each phase of 
devolatilization which, when coupled to an awareness of the heat 
transfer rate potential of a particular devolatilization reactor, indi- 
cate the kinetics emphasized by a particular system reactor plus 
coal sample. The analysis indicates the particular phase of de- 
volatilization that will be emphasized by a particular reactor type 
and, thereby, the kinetic expressions appropriate to that de- 
volatilization system. Engineering rate expressions are developed 
from the empirical rate expressions in the context of a fundamental 
understanding of coal devolatilization developed in the course of 
the investigation. 164 refs., 223 figs., 44 tabs. 


6933 (DOE/PC/70807-T1) [Electrochemical hydrogenation 
and hydrogenolysis in aqueous media]: Final report. Kariv- 
Miller, E. Minnesota Univ., Minneapolis, MN (USA). Dept. of 
Chemistry. [1989]. 16p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-84PC70807. Order Number DE91005742. 
Source: OSTI; NTIS; GPO Dep. 

We focused on preparative reductions at mercury cathodes in 
media containing tetraalkylammonium (TAA*) electrolytes. Using 
these conditions the cathodic reduction of functional groups which 
are electroinactive within the accessible “potential window” has 
been achieved and several simple, but selective organic syntheses 
were performed. Quite a number of functional groups are reduced 
at this limit of the cathodic “potential window.” The reduction of 
benzene, alkynes, alkenes, polycyclic aromatic hydrocarbons, 
phenanthrene, and benzothiophene is described. The research 
could be applied to areas such as coal hydrogenation. 6 tabs. 


6934 (DOE/PC/79817-3) Direct conversion of methane to 
Co's and liquid fuels: Third quarterly technical progress re- 
port, April 1—June 30, 1988. Warren, B.K.; Campbell, K.D. Union 
Carbide Chemical and Plastics Co., Inc., South Charleston, WV 
(USA). 22 Nov 1989. 182p. Sponsored by U.S. DOE Fossil 





Energy. DOE Contract AC22-87PC79817. 
DE91005869. Source: OSTI; NTIS; GPO Dep. 

Objectives of the project are to discover and evaluate novel cat- 
alytic systems for the conversion of methane or by-product light 
hydrocarbon gases either indirectly (through intermediate light 
gases rich in C2’s) or directly to liquid hydrocarbon fuels, and to 
evaluate, from an engineering perspective, different conceptualized 
schemes. The approach is to carry out catalyst testing on several 
specific classes of potential catalysts for the conversion of methane 
selectively to Cz products. Promoted metal oxide catalysts were 
tested. Several of these exhibited similar high ethylene to ethane 
ratios and low carbon dioxide to carbon monoxide ratios observed 
for the NaCVa-alumina catalyst system reported earlier. Research 
on catalysts containing potentially activated metals began with test- 
ing of metal molecular sieves. Silver catalysts were shown to be 
promising as low temperature catalysts. Perovskites were tested as 
potential methane coupling catalysts. A layered perovskite 
(KgLaeTigO19) gave the highest Cz yield. Work continued on the 
economic evaluation of a hypothetical process converting methane 
to ethylene. An engineering model of the methane coupling system 
has been prepared. 47 refs., 17 figs., 57 tabs. 


Order Number 


6935 (DOE/PC/79817-7) Direct conversion of methane to 
C2’s and liquid fuels: Seventh quarterly technical progress re- 
port, April 1—June 30, 1989. Warren, B.K.; Campbell, K.D.; 
Matherne, J.L.; Kinkade, N.E. Union Carbide Chemical and Plas- 
tics Co., Inc., South Charleston, WV (USA). 12 Mar 1990. 234p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79817. Order Number DE91005872. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of the project are to discover and evaluate novel 
catalytic systems for the conversion of methane or by-product light 
hydrocarbon gases either indirectly (through intermediate light 
gases rich in Co's) or directly to liquid hydrocarbon fuels, and to 
evaluate, from an engineering perspective, different conceptualized 
schemes. The approach is to carry out catalyst testing on several 
specific classes of potential catalysts for the conversion of methane 
selectively to Cz products. The behavior of alkaline earth/metal ox- 
ide/halide catalysts containing strontium was found to be different 
from the behavior of catalysts containing barium. Two approaches 
were pursued to avoid the heterogeneous/homogeneous mecha- 
nism in order to achieve higher C2 selectivity/methane conversion 
combinations. One approach was to eliminate or minimize the 
typical gas phase combustion chemistry and make more of the re- 
action occur on the surface of the catalyst by using silver. Another 
approach was to change the gas phase chemistry to depart from 
the typical combustion reaction network by using vapor-phase cata- 
lysts. The layered perovskite KpLa2TigO;9 was further studied. 
Modifications of process and catalyst variables for LaCaMnCoO, 
catalysts resulted in catalysts with superior performance. Results 
obtained with a literature catalyst NazCO3/PrgO,; were better than 
those obtained with NaCO3/Pr-Ce oxide or NagCO3/Ag-Pr-Ce ox- 
ide. 52 refs., 15 figs., 9 tabs. 


6936 (DOE/PC/79817-8) Direct conversion of methane to 
C2’s and liquid fuels: Final technical progress report for the 
period October 1, 1987— December 31, 1989. Warren, B.K.; 
Campbell, K.D.; Matherne, J.L.; Culp, G.L.; Kinkade, N.E. Union 
Carbide Chemical and Plastics Co., Inc., South Charleston, WV 
(USA). 15 Apr 1990. 405p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-87PC79817. Order Number DE91005868. 
Source: OSTI; NTIS; GPO Dep. 

Conversion of methane to liquid hydrocarbon transportation fuels 
in an energy efficient, economical process would represent impor- 
tant technology for extending natural hydrocarbon fuel reserves. 
Methane coupling catalysts were explored which are the first re- 
ported catalyst to provide hundreds of hours of stable operation in 
the oxidation of methane to Co's with high ethylene to ethane prod- 
uct ratios (2.5—10 or more). These catalysts contain alkaline earth 
components and require the presence of small amounts of halides, 
either as a catalysts component or as a periodic or continuous ad- 
ditive to the catalyst. Other classes of catalysts studied include 
simple perovskites, layered perovskites, metal/molecular sieves, 
hydrotalcites, catalysts based on Pr/Ce oxygen carriers, low tem- 
perature silver catalysts, low temperature catalysts containing 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


certain Group Vill metals, and superacids (in the cofeed mode), 
and a unique class of sequential mode double perovskites coupling 
catalysts. Methane coupling products from low pressure coupling 
reactions (<25 psig) were olgomerized to liquid hydrocarbons 
without separation and/or compression of the product stream. Eco- 
nomic assessments were completed for several cases of methane 
coupling, for a comparison case where gasoline and distillate fuels 
are produced from methane using conventional technology involv- 
ing reforming, and for the economically best case from methane to 
gasoline and distillate fuels using methane coupling technology. 
106 refs., 66 figs., 49 tabs. 


6937 (DOE/PC/79912-13) Thiophene metabolism by 
E. coli: Technical progress report, September 16, 
1990-December 15, 1990. Clark, D.P. Southern Illinois Univ., Car- 
bondale, IL (USA). Dept. of Microbiology. [1990]. 7p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FG22-87PC79912. Order 
Number DE91005924. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to investigate the mechanism of 
degradation of sulfur containing heterocyclic molecules by mutants 
of Escherichia coli K-12. We previously isolated multiple mutants of 
E. coli which were selected for improved oxidation of furan and 
thiophene derivatives. We have focused on the thdA mutation in 
our subsequent research as it appears to be of central importance 
in thiophene oxidation. We hope that analysis of the thd gene of E. 
coli will lead to improvement of our thiophene metabolizing bacte- 
rial strains. 


6938 (DOE/PC/88814—-T6) Fundamental studies of retro- 
grade reactions in direct liquefaction: Seventh quarterly 
report, April 1, 1990—June 30, 1990. Serio, M.A.; Solomon, P.R.; 
Kroo, E.; Charpenay, S.; Bassilakis, R. Advanced Fuel Research, 
Inc., East Hartford, CT (USA). [1990]. 15p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-88PC88814. Order Num- 
ber DE91004216. Source: OSTI; NTIS; GPO Dep. 

Research on coal liquefaction continued. We have tried to get 
definitive structural information on the C-C-O polymers, [poly(4- 
allylphenol)] from a variety of analytical techniques. However, in all 
cases the results were not conclusive. In view of the need for a 
better characterization of the model polymers before drawing 
definitive conclusions from liquefaction of pyrolysis results, we have 
reexamined some of the previous analyses and have conducted 
further characterization of the C-C-O polymers by elemental analy- 
sis and FT-IR spectroscopy. Liquefaction experiments were 
repeated at 400°C, 10 minutes for the three raw coals. For the 
Zap and Illinois coals, the results at 10 minutes were significantly 
different when compared to the first set of experiments. Since all of 
these experiments were done shortly before the heater elements 
failed in the Fluidized Sand Bath (FSB), it was thought that this 
may have been a contributing factor, since the reproducibility in the 
past has been quite good for the 30 minute experiments (+3%). 
The FSB was rebuilt and liquefaction experiments were repeated 
for a second time at 400°C, 10 minutes for the three raw coals. 
The results were now in general agreement with the results of the 
previous set. Work continued on using the AFR FG-DVC liquefac- 
tion model to predict the results of the experiments on coals and 
modified coals from this program. 3 refs., 3 figs. 


6939 (DOE/PC/88915-T9) Steam gasification of carbon: 
Catalyst properties: [Quarterly report], September 15- 
December 14, 1990. Falconer, J.L.; Lauderback, L.L. Colorado 
Univ., Bouxier, CO (USA). 15 Dec 1990. 6p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-88PC88915. Order Num- 
ber DE91005993. Source: OSTI; NTIS; GPO Dep. : 
This research uses three techniques to study catalyzed gasifica- 
tion of carbon in an effort to determine the concentration of catalyst 
sites on a carbon surface and thus determine how effectively a cat- 
alyst is utilized for steam gasification. Both alkali and alkaline earth 
oxides are effective catalysts for accelerating the gasification rate 
of coal chars, but in many cases only a fraction of the catalyst is in 
a form that is effective for gasification. We will study the steam 
gasification of carbon in order to determine the concentration of ac- 
tive catalyst sites, the composition of the catalyst, and the location 
of the catalyst on the surface. Transient isotope tracing (switching 
reactant feed gases between H2'®O and H2"80) will be used to 
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measure the concentration of sites at steady-state reaction condi- 
tions. A steady flow of H2'®O in He, will be replaced by H2'®O in 
He, while maintaining the same reaction rate, and the change in 
product signals will be detected with a computer-controlled mass 
spectrometer. Secondary ion mass spectrometry (SIMS) will be 
used for both high surface area samples of carbor/carbonate mix- 
tures that are heated in steam to various temperatures and for 
model surfaces with deposited ions. Scanning tunneling mi- 
croscopy (STM), will be used to determine catalyst dispersion and 
the location of catalyst on the surface. Carbon black, graphite, and 
coal char will be used in the transient tracing experiments. Both K 
and Ca catalysts will be used. 


6940 (DOE/PC/88927-9) Mechanistic and kinetic studies 
of high-temperature coal gas desulfurization sorbents: 
Quarterly technical progress report No. 9. Lew, S.; Flytzani- 
Stephanopoulos, M.; Sarofim, A.F. Massachusetts Inst. of Tech., 
Cambridge, MA (USA). Dept. of Chemical Engineering. Nov 1990. 
5p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88927. Order Number DE91005534. Source: OSTI; NTIS; 
GPO Dep. 

During this quarter work on zinc titanate materials as sorbents 
for fuel gas desulfurization continued. On the basis of the com- 
pleted parametric studies of reduction and sulfidation (effects of 
Hz, H2O, see quarterly reports #7, 8), ZnO and Zn-Ti-O materials 
were evaluated in terms of reduction-sulfidation kinetic differences. 
Comparative Arrhenius plots of the initial reduction and sulfidation 
rates are shown for the sorbents ZnO, Z2T-a (2Zn:1Ti) and Z2T3-a 
(2Zn:3Ti). The reduction rate is shown for a gas containing (mol) 
10%H2-3%H20-87%N>, while sulfidation is for 2%H2S-98%N2. 
The point at which the initial reduction rate becomes faster than 
sulfidation rate is 848,872 and 942°C, respectively, for ZnO, Z2T-a 
and Z2T3-a. Therefore, Zn-Ti-O solids can be used for the desulfu- 
rization of coal-derived fuel gas at higher temperatures than single 
ZnO. To determine the regenerability of Zn-Ti-O solids and their 
sulfidation performance after regeneration, two cycles of consecu- 
tive sulfidation-regeneration were performed with ZnO and Z2T-a. 2 


figs. 


6941 (DOE/PC/89759-T2) Investigation of the rank depen- 
dence of tar evolution: Quarterly report, 1 January 1990-31 
March 1990. Freihaut, J.D.; Proscia, W.M. United Technologies 
Research Center, East Hartford, CT (USA). [1990]. 35p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC22-89PC89759. Or- 
der Number DE91005882. Source: OSTI; NTIS; GPO Dep. 

The objectives of this study are to develop an improved under- 
standing of the process of coal tar evolution, its relationship to the 
structural characteristics of the parent coal, and the dependence of 
the chemical and physical properties of the tar products on the 
conditions of devolatilization. Data from this study are expected to 
allow hypothesis testing and refinements of coal devolatilization 
models relevant to the pulverized coal combustion process. The 
program is divided into seven major technical areas: tar evolution 
rates in rapid heating conditions; molecular weight and vapor pres- 
sure characteristics of tars; chemical structure and calorific values 
of tars; influence of interphase mass transport phenomena; gas 
phase secondary reactions of “primary” tars; parent coal nitrogen 
evolution during devolatilization; and model hypothesis testing. A 
range of coal ranks, from a Texas lignite to a Pennsylvania an- 
thracite, are employed in the investigation. In addition, a high 
temperature polymer, a polyimide, is utilized as an additional refer- 
ence case. The polyimide serves as a truly polymeric reference 
material for examining the nitrogen evolution behavior of coal. The 
samples are subjected to elemental composition determination, in- 
frared absorbance characteristics, calorific value, high temperature 
ash analysis, and maceral composition. Consideration is being 
given to NMR analysis as well as tetrahydrofuran (THF) solubility. 
Results are discussed. 4 refs., 27 figs., 4 tabs. 


6942 (DOE/PC/89772-T1) Applications of micellar enzy- 
mology to clean coal technology: Fourth quarterly report. 
Walsh, C.T. Boston Univ., MA (USA). School of Medicine. 26 Oct 
1990. 19p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG22-89PC89772. Order Number DE91005553. Source: OSTI; 
NTIS; GPO Dep. 
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This project is designed to develop methods for pre-combustion 
coal remediation by implementing recent advances in enzyme bio- 
chemistry. The novel approach of this study is incorporation of 
hydrophilic oxidative enzymes in reverse micelles in an organic sol- 
vent. Enzymes from commercial sources or microbial extracts are 
being investigated for their capacity to remove organic sulfur from 
coal by oxidation of the sulfur groups, splitting of C-S bonds and 
loss of sulfur as sulfuric acid Dibenzothiophene (DBT) and 
ethlyphenylsulfide (EPS) are serving as models of organic sulfur- 
containing components of coal in initial studies. A goal of this 
project is to define a reverse micelle system that optimizes the 
catalytic activity of enzymes toward desulfurization of model com- 
pounds and ultimately coal samples. Among the variables which 
will be examined are the surfactant, the solvent, the wa- 
ter:surfactant ration and the pH and ionic strength of the aqueous 
phase. Studies were carried out with HRP, Type | RZ=1.2 and Type 
VI RZ=3.2 and laccase from Polyporus versicolor. Substrates for 
HRP assays included hydrogen peroxide, DBT, DBT sulfoxide, and 
DBT sulfone. Buffers included sodium phosphate. For formation of 
reverse micelle solutions the surfactant AOT, di(2-ethyl- 
hexyl)sodium sulphosuccinate, was obtained from Sigma Chemical 
Co. lsooctant was used as organic solvent. 12 refs., 5 figs., 3 tabs. 


6943 (DOE/PC/89788-T1) Novel process for depolymer- 
ization of coal to Co-C, hydrocarbons: Progress r No. 3, 
March 1—May 31, 1990. Wiser, W.H.; Oblad, A.G. Utah Univ., Salt 
Lake City, UT (USA). Dept. of Fuels Engineering. Jun 1990. 4p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
89PC89788. Order Number DE91005593. Source: OSTI; NTIS; 
GPO Dep. 

Short communication. COAL/depolymerization; PROGRESS RE- 
PORT; COAL; DEPOLYMERIZATION; CATALYSTS; CHEMICAL 
REACTORS; HYDROCARBONS; SOLVENTS 


6944 (DOE/PC/89904-T17) Mechanistic study of chlorine 
removal from coal by high-temperature leaching: Final report, 
January 1, 1989-August 31, 1990. Chen, Han Lin (Southern Illi- 
nois Univ., Carbondale, IL (USA). Dept. of Technology); Muchmore, 
C.B. Southern Illinois Univ., Carbondale, IL (USA). Coal Extraction 
and Utilization Research Center. Nov 1990. 34p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FC22-89PC89904. Order 
Number DE91005733. Source: OSTI; NTIS; GPO Dep. 

The objectives of this research were to: (1) continue the experi- 
mental investigation of removal of chlorine from coal using 
high-temperature leaching techniques, (2) understand the mecha- 
nisms involved in the leaching of chlorine from coal, and (3) 
develop a mathematical model which can be used to correlate the 
data and to describe the performance of the process. Efforts 
involved developing procedures for estimation of effective pore vol- 
umes of coal samples and measurement of surface areas of coal 
samples by use of carbon dioxide: rather than nitrogen. Different 
mesh sizes of Illinois No. 6 seam and Illinois No. 5 seam coals 
were evaluated. Based on the pore volume and COz2 surface areas 
obtained, average pore diameters were calculated for the samples 
examined. This information was compared to the chlorine removal 
of the coal samples that occurred during hot water leaching. A sec- 
ond aspect of this research involved study of chloride evolution 
rates from coal and model chlorine compounds heated in a tube 
furnace under continuous nitrogen flow. Kinetic parameters were 
determined. 3 refs., 6 figs., 3 tabs. 


6945 (DOE/PC/90005-T30) Liquid Phase Methanol Lea- 
Porte Process Development Unit: Modification, operation, and 
support studies: Task 2.3, Tracer studies in the LaPorte LP- 
MEOH PDU: Topical report, Revision No. 1. Air Products and 
Chemicals, Inc., Allentown, PA (USA); Chem Systems, Inc., Tarry- 
town, NY (USA). 31 Aug 1990. 104p. Sponsored by ‘U.S. DOE 
Fossil Energy. DOE Contract AC22-87PC90005. Order Number 
DE91005732. Source: OSTI; NTIS; GPO Dep. 

A gas phase and a slurry phase radioactive tracer study was 
performed on the 12 ton/day Liquid Phase Methanol (LPMEOH) 
Process Development Unit (PDU) in LaPorte, Texas. To study the 
gas phase mixing characteristics, a radioactive argon tracer was 
injected into the feed gas and residence time distribution was 
generated by measuring the response at the reactor outlet. Ra- 
dioactive manganese oxide powder was independently injected into 





the reactor to measure the slurry phase mixing characteristics. A 
tanks-in-series model and an axial dispersion model were applied 
to the data to characterize the mixing in the reactor. From the axial 
dispersion model, a translation to the number of CSTR's (continu- 
ous stirred tank reactors) was made for comparison purposes with 
the first analysis. Dispersion correlations currently available in the 
literature were also compared. The tanks-in-series analysis is a 
simpler model whose results are easily interpreted. However, it 
does have a few drawbacks; among them, the lack of a reliable 
method for scaleup of a reactor and no direct correlation between 
mixing in the slurry and gas phases. The dispersion model allows 
the mixing in the gas and slurry phases to be characterized sepa- 
rately while including the effects of phase transfer. This analysis 
offers a means for combining the gas and slurry phase dispersion 
models into an effective dispersion coefficient, which, in turn, can 
be related to an equivalent number of tanks-in-series. The disper- 
sion methods reported are recommended for scaleup of a reactor 
system. 24 refs., 18 figs., 8 tabs. 


6946 (DOE/PC/90036-T1) Synthesis of model compounds 
for coal liquefaction research: Quarterly report No. 1, June 21— 
September 20, 1990. Hirschon, A.S.; Asaro, M.; Bottaro, J. SRI 
International, Menlo Park, CA (USA). 2 Nov 1990. 9p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC22-90PC90036. Or- 
der Number DE91005598. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are to develop feasible synthetic 
routes to produce (1) 4(4’- hydroxy- 5/,6’,7’,8’- tetrahydro-1/- 
naphthyimethyl)- 6-methyl dibenzothiophene, and (2) a 1-hydroxy 
naphthalene- dibenzothiophene polymer. These compounds are 
thought to be representative of sulfur containing molecules in coal. 
The program is divided into three tasks, the first of which is a 
project work plan that we have already submitted. Our experimen- 
tal work during this quarter concentrated on Task 2: Synthesis of 
4(4'- hydroxy- 5/’,6’,7’,8’- tetrahydro-1’-  naphthylmethyl)- 6- 
methyldibenzothiophene. 11 refs. 


6947 (EGG-M-90089) Genetic transfer in acidophilic bac- 
teria. Roberto, F.F.; Glenn, A.W.; Bulmer, D.; Ward, T.E. EG and 
G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 14p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC07-761D01570. (CONF- 
900531—4: 1. international symposium on the biological processing 
of coal, Orlando, FL (USA), 1-3 May 1990). Order Number 
DE91006168. Source: OSTI; NTIS; GPO Dep. 

There is increasing interest in the use of microorganisms to re- 
cover metals from ores, as well as to remove sulfur from coal. 
These so-called bioleaching processes are mediated by a number 
of bacteria. The best-studied of these organisms are acidophiles in- 
cluding Thiobacillus and Acidiphilium species. Our laboratory has 
focused on developing genetic strategies to allow the manipulation 
of acidophilic bacteria to improve and augment their utility in large 
scale operations. We have recently been successful in employing 
conjugation for interbacterial transfer of genetic information, as well 
as in directly transforming Acidiphilium by use of electroporation. 
We are now testing the properties of IncPl, IncW and IncQ plasmid 
vectors in Acidiphilium to determine their relative usefulness in rou- 
tine manipulation of acidophiles and transfer between organisms. 
This study also allows us to determine the natural ability of these 
bacteria to transfer genetic material amongst themselves in their 
particular environment. 21 refs., 3 figs., 2 tabs. 


6948 (EGG-M-90114) Interactions of selected bacterial 
isolates with DBT and solubilized coal. Key, D.H.; Fox, R.V.; 
Kase, R.S.; Willey, M.S.; Stoner, D.L.; Ward, T.E. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). [1990]. 12p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC07-761D01570. (CONF-900531— 
6: 1. international symposium on the biological processing of coal, 
Orlando, FL (USA), 1-3 May 1990). Order Number DE91006142. 
Source: OSTI; NTIS; GPO Dep. 

We are studying the interactions of isolated bacteria with diben- 
zothiophene (DBT), a sulfur-containing model compound, and with 
a solubilized coal product derived from a high-organic-sulfur lignite. 
The sensitivity of the tetrazolium assay used to identify and study 
these strains was improved by substituting tetrazolium violet for 
triphenyltetrazolium. DBT metabolism by thirteen strains was inves- 
tigated using qualitative and quantitative GC and GC-MS analyses. 
Growth medium and incubation time affect the extent of DBT 
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degradation and the production of DBT metabolites. Under specific 
conditions, seven of the strains produce metabolites which elute 
close to the position of one or another of the biphenyl standards. 
However, when these samples are spiked with the standard 
compounds, the bacterial metabolites do not co-elute with the stan- 
dards. The modification of solubilized high-organic-sulfur coal by 
six of these strains was also studied. No selective removal of sulfur 
relative to carbon was observed. 13 refs., 1 fig., 2 tabs. 


6949 (EGG-M-90118) Microstructure and mechanical 
properties of P/M [powder metallurgy] Fe3Al alloys. Knibloe, 
J.R. (EG and G Idaho, Inc., Idaho Falls, ID (USA)); Wright, R.N.; 
Sikka, V.K. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 
13p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC07- 
761D01570 ;ACO5-840R21400. (CONF-900547-—1: Conference on 
powder metallurgy, Pittsburgh, PA (USA), 20-23 May 1990). Order 
Number DE91006132. Source: OSTI; NTIS; GPO Dep. 

Alloys based on Fe3Al have an equilibrium DOs structure at low 
temperatures and transform to a B2 structure above about 550°C. 
The influence of different rates of quenching from the B2 region to 
room temperature on the microstructure and mechanical properties 
of powder metallurgy (P/M) alloys with two different Cr contents 
has been examined. By optimizing the processing to maximize the 
amount of B2 order, room temperature ductility approaching 20% 
has been achieved although the fracture mode is primarily brittle 
cleavage. The refined microstructure resulting from P/M processing 
contributes to enhanced yield strength compared to ingot pro- 
cessed materials with similar ductility. Increasing the Cr content 
from 2 to 5% has little effect on mechanical properties. 8 refs., 12 
figs., 2 tabs. 


6950 (EGG-M-90201) Growth response of microorgan- 
isms to different molecular fractions of lignite. Polman, J.K.; 
Breckenridge, C.R.; Dugan, P.R.; Quigley, D.R. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). 1990. 11p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC07-76ID01570. (CONF-900531-3: 
1. international symposium on the biological processing of coal, Or- 
lando, FL (USA), 1-3 May 1990). Order Number DE91006205. 
Source: OSTI; NTIS; GPO Dep. 

Our research is primarily concerned with isolating and character- 
izing microbes which are able to dissimilate coal and convert it to 
other useful chemicals. This quarter, general growth responses of 
microorganisms cultivated in the presence of different molecular 
weight fractions of lignite coal were examined. Aerobic and anaero- 
bic environmental samples from a variety of ecological niches were 
used as inocula. Growth of the microorganisms in these samples 
on the following types of media was tested: COAL medium, con- 
taining alkali-solubilized whole coal; THFl medium, containing the 
alkali-solubilized, tetrahydrofuran-insoluble, macromolecular portion 
of whole coal; THFS medium, containing the THF-soluble, low 
molecular weight portion of whole coal; and CON medium, void of 
any coal constituent. Overall results indicated that the presence of 
the THF-soluble, low molecular weight coal fraction enhanced the 
growth yield and the variety of aerobic microorganisms compared 
to the other coal fractions or the control medium. Conversely, 
anaerobic microbes grew best on media which contained the 
macromolecular fraction. 12 refs., 5 tabs. 


6951 (EGG-M-90204) Mass and energy balance con- 
straints on the biological production of chemicals from coal. 
Andrews, G. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 
12p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC07- 
761D01570. (CONF-900802-16: 200. American Chemical Society 
national meeting, Washington, DC (USA), 26-31 Aug 1990). Order 
Number DE91006169. Source: OSTI; NTIS; GPO Dep. 

Several organic chemicals, including methane and ethanol, may 
be produced by the bioprocessin3 of coal. This may be done either 
by direct microbial attack on the coal, or indirectly by the biopro- 
cessing of solubilized coal. As in chemical liquefaction and 
gasification, the relative amounts of the various products that can 
be produced are severely constrained by mass and energy balance 
considerations. The main differences in biological processing are 
that water is a ubiquitous reactant, carbon dioxide a common prod- 
uct, and that some of the carbon and nitrogen in the coal may go 
to the synthesis of new biomass rather than products. The conven- 
tional biotechnological yield analysis applied to coal processing has 


ERA Vol. 16, No. 3 5 





01 COAL, LIGNITE, AND PEAT 
0104 Processing 


several interesting consequences. The mass balance reduces to a 
balance of available electrons, and coal has a similar oxidation/ 
reduction state to both carbohydrates and biomass. This makes 
high product yields feasible particularly under anaerobic conditions, 
although leaving open the question of whether the relevant hydro- 
lase enzymes exist. Recommendations are made on products, and 
combinations of two products, that may be made with high yields 
and economic return. The energy balance provides little extra infor- 
mation. A general intracellular energy balance can be written in 
terms of the production and consumption of ATP, but much of the 
necessary information on the metabolic pathways is currently not 
available for coal processing microorganisms. 9 refs., 2 figs., 2 
tabs. 


6952 (ETDE-mf—1741143) Investigations on underground 
coal gasification in great depth. Final report. Guntermann, K.; 
Fuhrmann, F.; Knappstein, H.; Zechner, R. Technische Hochschule 
Aachen (Germany, F.R.). Lehrstuhl und Inst. fuer Eisenhuet- 
tenkunde; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.). Jun 1990 327p. (In German). Contract 
BMFT 032-6160 B. Order Number DE91741143. Source: OSTI; 
NTIS (US Sales Only). 

Objectives: Gasification of deep-lying coal. Results: Corrosion 
behaviour of well-equipment: Analysis of corrosion defects; simula- 
tion of corrosion behaviour; determination of the temperature of 
product gas; optimal process conditions. Self ignition behaviour of 
fuels: Investigation method to determine spontaneous ignition be- 
haviour, Controlled self-ignition of a coal seam; Spontaneous 
self-ignition of a coal seam; Spontaneous ignition at every desired 
spot by changing the process parameters. Pyrolytic carbon: For- 
mation and attributes; influence on the UCG-process. Final linking: 
Raising of the permeability by oxidizing preparatory treatment. In 
seam linking of boreholes: Simulation of overburden pressure; in- 
vestigations on permeability; electro-analogy model. Gasification of 
low-volatile coal: Determination of optimal process parameters by 
experiments (pressure, temperature of reaction, gasification agent). 
(orig.) With 117 figs., 25 tabs., 112 refs. 


6953 (SAND-89-7089) Assessing the economic impact of 
indirect liquefaction process improvements: Volume 1, Devel- 
opment of the integrated indirect liquefaction model and 
baseline case. Gray, D. (Mitre Corp., McLean, VA (USA). Civil 
Systems Div.); Tomlinson, G.C. Sandia National Labs., Albu- 
querque, NM (USA); Mitre Corp., McLean, VA (USA). Civil Systems 
Div. Oct 1990. 64p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract AC04-76DP00789. Order Number DE91004668. Source: 
OSTI; NTIS; GPO Dep. 

This report documents the development of an integrated indirect 
liquefaction system model, which processes input coal to refined 
liquid products, and the model’s application in the analysis of a 
baseline case. The baseline case uses Shell gasification of coal 
followed by gas cleaning to produce a clean synthesis gas for 
slurry-phase Fischer-Tropsch synthesis. The raw liquid products 
are refined to produce gasoline and diesel. Costs of liquid products 
have been estimated for the baseline plant. The model also alloys 
many sensitivity studies to be performed so that the economic im- 
pacts of research and development advances can be. quantified. 
When used in this manner, the model can provide research guid- 
ance for future indirect liquefaction studies. 18 refs., 12 figs., 12 
tabs. 


6954 (VTT-SYMP-108, pp. 365-378) Applications of 
bioneer updraft gasification technology. Salo, K. (A. Ahlstrom 
Corporation/Bioneer Oy, Haemeenlinna (Finland)). Valtion Teknilli- 
nen Tutkimuskeskus, Espoo (Finland). 1990. (CONF-890668-Vol.2: 
Symposium on low-grade fuels, Helsinki (Finland), 12-16 Jun 
1989). In Low-grade fuels: Volume 2. 460p. Order Number 
DE91741612. Source: OSTI; NTIS (US Sales Only). 

Bioneer Oy is specialized in manufacturing combustion and gasi- 
fication plants for solid fuels as well as machinery and equipment 
for environmental technology. The gasifiers are of updraft type and 
known by the trademark BIONEER. In this connection the Bioneer 
technology and its applicability for different usage in producing en- 
ergy are presented. The effect range of the gasifiers is 1-15 MW. 
In all applications the basic equipment is the same, consisting of a 
gasifier, gas pipe and gas burner - the outcome of our own product 
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development. Furthermore, Bioneer’s knowhow includes program- 
ming controls based on microprocessor technology in a way that 
each separate process requires safe and efficient use. Subcontrac- 
tors for components outside our own production area, such as 
fuel-receiving stations, fuel feed conveyors, boilers, and construc- 
tion are agreed upon with the customer. The gasification 
equipment can also be connected to a plant in operation, if conver- 
sion from oil to solid fuel is desired. When using wood fuel the 
plant can be equipped with a chipping station based on the chipper 
manufactured by the company. 


6955 (VTT-SYMP-—108, pp. 353-363) The first PFB gasifica- 
tion experiments at the Otaniemi PFBC/G test rig. Kurkela, E. 
(Technical Research Centre of Finland, Espoo (Finland). Labora- 
tory of Fuel Processing Technology); Staahlberg, P.; Mojtahedi, W.; 
Nieminen, M. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
1990. (CONF-890668—Vol.2: Symposium on low-grade fuels, 
Helsinki (Finland), 12-16 Jun 1989). In Low-grade fuels: Volume 2. 
460p. Order Number DE91741612. Source: OSTI; NTIS (US Sales 
Only). 

An experimental research project on pressurized fluidized-bed 
gasification of peat and wood waste was initiated at the Technical 
Research Centre of Finland (VTT) in 1986. This research is related 
to the development of Gas Turbine Power Plants based on air 
gasification and hot gas clean-up. The first test runs with the pres- 
surized gasifier were carried out in summer 1988. The gasifier was 
operated at pressures of up to 10 bar and the maximum thermal 
input with peat was 400 kW. Air and steam were used as gasifica- 
tion agents. During 175 hours of operation 11 tons of peat was 
successfully gasified. The effect of operating conditions on gas 
composition, tar formation and fines elutriation was investigated. 
Carbon conversion without cyclone dust recycle was 75-85% and 
the calorific value of the gas (LHV) ranged 4-4.5 MJ/Nm°. Alkali 
metals release in fluidized-bed gasification of peat was investigated 
experimentally and theoretically. Samples were taken from various 
points and analyzed for the alkali metal content. The results are 
compared with the theoretically predicted values. 


6956 (VTT-SYMP-108, pp. 379-388) The effect of alkali 
catalysts on lignite and lignite char hydrogasification. Kokorot- 
sikos, P.S. (Aristotle University of Thessaloniki, Thessaloniki 
(Greece). Dept of Chemical Engineering and Chemical Process 
Engineering Research Institute); Sakellaropoulos, G.P. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668—Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

Catalytic hydrogasification of lignite and lignite chars impreg- 
nated with K2CO; was studied isothermally at 900 deg C in a 
tubular reactor system. Potassium adsorbs on O sites in the lignite 
structure. The oxygen content of lignite and of lignite chars was 
correlated with their cation exchange capacity (CEC), which de- 
creases with precharring. Potassium acts as a hydrogasification 
catalyst and improves methane rates of formation when cation ex- 
change sites exist in the lignite or its chars of low degree of 
precharring (more than 25% burn off). Potassium carbonate de- 
posits as a salt in the pore structure of chars produced by high 
degree of precharring (more than 30% burn off), thus reducing 
porosity and inhibiting methane formations. 
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Refer also to citation(s) 6926, 6927, 6941, 6944, 6946, 6984, 
7000, 7002, 7003, 7007, 7024 


6957 (DOE/MC/22220-2893) Rheological, physical and 
mineralogical properties of CWM [coal-water mixture]: Final 
report. National Coal Board, Nottingham (UK). Jun 1990. 127p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC22220. Order Number DE90015327. Source: OSTI; NTIS; 
GPO Dep. 

This report constitutes part of Stage 5 of a Pressurized Fluidized 
Bed Combustion (PFBC) project carried out at Grimethorpe under 
the auspices of the International Energy Agency. Stage 5 is a pro- 
gramme of work on the use of coal-water mixtures as a means of 





feeding coal to a PFBC combustor. It commenced with the con- 
struction of a pipe viscometer in which controlled pumping trials 
were conducted to establish the rheology of the various solids/ 
water slurries used. With the data thus obtained suitable equipment 
was designed and installed to manufacture coal-water mixtures and 
fire them into the Grimethorpe PFBC combustor. During both the 
pipe viscometer work and the firing trials it was observed that slur- 
ries made with UK coal appeared significantly more viscous than 
slurries made with US coal. It was, therefore, decided to carry out 
additional pipe viscometer trials to compare the rheological proper- 
ties of slurries made from a selection of coals and coal/limestone 
mixtures with the physical and mineralogical characteristics. of 
those coals. The present report describes the results from a series 
of experiments carried out during the period August 1988 to March 
1989. 12 refs., 14 figs., 6 tabs. 


6958 (DOE/PC/79914-T12) Macromolecular coal structure 
as revealed by novel diffusion tests: Final technical report, 15 
September 1987-14 September 1990. Peppas, N.A.; Olivares, J.; 
Drummond, R.; Lustig, S. Purdue Univ., Lafayette, IN (USA). 
School of Chemical Engineering. [1990]. 264p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-87PC79914. Order Num- 
ber DE91004165. Source: OSTI; NTIS; GPO Dep. 

The main goal of the present work was the elucidation of the 
mechanistic characteristics of dynamic transport of various pene- 
trants (solvents) in thin sections of coals by examining their 
penetrant uptake, front swelling and stress development. An impor- 
tant objective of this work was the study of coal network structure 
in different thermodynamically compatible penetrants and the anal- 
ysis of dynamic swelling in terms of present anomalous transport 
theories. Interferometry/polariscopy, surface image analysis and re- 
lated techniques were used to quantify the stresses and solvent 
concentration profiles in these sections. Dynamic and equilibrium 
swelling behavior were correlated using the polar interaction contri- 
butions of the solvent solubility parameters. The penetrant front 
position was followed in thin coal sections as a function of time. 
The initial front velocity was calculated for various coals and pene- 
trants. Our penetrant studies with thin coal section from the same 
coal sample but with different thickness show that within the range 
of 150 um to 1500um the transport mechanism of dimethyl for- 
mamide in the macromolecular coal network is non-Fickian. In fact, 
for the thickest samples the transport mechanism is predominately 
Case-ll whereas in the thinner samples penetrant uptake may be 
diffusion-controlled. Studies in various penetrants such as acetone, 
cyclohexane, methanol, methy! ethyl ketone, toluene and methy- 
lene chloride indicated that penetrant transport is a non-Fickian 
phenomenon. Stresses and cracks were observed for transport of 
methylene chloride. 73 refs., 88 figs., 15 tabs. 


6959 (DOE/PC/79925-10) Chemical characterization of 
the surface sites of coal: Technical progress report, January— 
March 1990. Fowkes, F.M.; Cole, D.A. Lehigh Univ., Bethlehem, 
PA (USA). Dept. of Chemistry. Aug 1990. 35p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-87PC79925. Order Num- 
ber DE91000638. Source: OSTI; NTIS; GPO Dep. 

This report briefly describes the computer codes chart and kid as 
part of a data analysis program on coal research. 1 fig. (CBS) 


6960 (DOE/PC/88912-T7) Roles of additives and surface 
control in slurry atomization: Interim report, September 1988— 
September 1990. Tsai, S.C. California State Univ., Long Beach, 
CA (USA). Dept. of Chemical Engineering. [1990]. 32p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract FG22-88PC88912. Or- 
der Number DE91005461. Source: OSTI; NTIS; GPO Dep. 

This report focuses on the effects of interparticle forces on the 
theology and airblast atomization of micronized coal water slurry 
(CWS). We found that the CWS flow behavior index is determined 
by the relative importance of the interparticle van der Waals attrac- 
tion and the interparticle electrostatic repulsion. The former 
intensifies as the Hamaker constant increases and the interparticle 
distance reduces while the latter increases as the particle surface 
charge density increases. The interparticle attraction causes parti- 
cle aggregation, which breaks down at high shear rates, and thus 
leads to slurry pseudoplastic behavior. In contrast, the interparticle 
repulsion prevents particle aggregation and thus leads to Newto- 
nian behavior. Both atomized at low atomizing air pressures (less 
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than 270 kPa) using twin-fluid jet atomizers of various distributor 
designs. We found that the atomized drop sizes of micronized coal 
water slurries substantially decrease as the atomizing air pressure 
exceeds a threshold value. The effects of coal volume fraction, 
coal particle surface charge, liquid composition and liquid viscosity 
on slurry atomization can be accounted for by their effects on 
slurry rheology. 26 refs. 


6961 (DOE/PC/88922-9) Supercritical fluid thermodynam- 
ics for coal processing: Topical report, October 1, 
1989-September 30, 1990. van Swol, F. (illinois Univ., Urbana, IL 
(USA). Dept. of Chemical Engineering); Eckert, C.A. Illinois Univ., 
Urbana, IL (USA). Dept. of Chemical Engineering; Georgia Inst. of 
Tech., Atlanta, GA (USA). School of Chemical Engineering. [1990]. 
17p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88922. Order Number DE91005731. Source: OSTI; NTIS; 
GPO Dep. 

Because of their unusual solvating and mass transfer properties, 
supercritical fluids show potential for a variety of coal processing 
applications. We have established a database of coal model com- 
pound equilibria; to add to this database, we have developed and 
are testing methods of rapidly measuring cosolvent effects on solu- 
bility. In addition, we have used fluorescence spectroscopy to 
study the nature of cosolvent effects on molecular level. The solu- 
bility and spectroscopic measurements are being used to guide the 
development of an equation of state that includes both physical 
and chemical interactions. The equation of state will be used to 
predict solubility behavior to systems can be designed for the pro- 
cessing of coal with supercritical fluids. 8 figs. 


6962 (DOE/PC/88931-T2) Coalification by clay-catalyzed 
oligomerization of plant monomers: Progress report, January 
1, 1990-March 31, 1990. Orchin, M.; Wilson, R.M. Cincinnati 
Univ., OH (USA). Dept. of Chemistry. [1990]. 9p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FG22-88PC88931. Order 
Number DE91005464. Source: OSTI; NTIS; GPO Dep. 

The next step in our systematic examination of the radical 
cationinitiated dimerization of plant monomers from the De-C3 pool 
of shikimic acid metabolites was to study the dimerization of cin- 
namic acid and its derivatives. In order to do this we needed a 
radical cation initiator that has a reduction potential greater than 
that of BAHA (E,.g = 1.30 volts), since the electron-withdrawing 
carboxylate functional group of cinnamates renders them inert to 
oxidation with BAHA. This problem was solved with the observation 
that DBAHA _ tris-(2,4-dibromophenyljaminium _hexachloroanti- 
monate, E,.g = 1.74 volts, intiated the radical cation dimerization of 
methyl 3,4-dimethoxycinnamate. 


6963 (DOE/PC/88931-T4) Coalification by clay-catalyzed 
oligomerization of plant monomers: Progress report, April 1, 
1990—June 30, 1990. Orchin, M.; Wilson, R.M. Cincinnati Univ., 
OH (USA). Dept. of Chemistry. [1990]. 10p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-88PC88931. Order Num- 
ber DE91005736. Source: OSTI; NTIS; GPO Dep. 

During this reporting period, we have continued with our study of 
the chemistry of Cs-C3 plant monomers with montmorillonite clay 
(K-10). We have examined the reaction of K-10 with methyleugenol. 
Indane dimers (2 and 3) were observed. These same two dimers 
are formed in the reaction of K-10 with methylisoeugenol. Conse- 
quently, it seems likely that 1 is isomerized to 4 in the acidic 
environment of the K-10. Of particular interest in this reaction are 
the two new dimers 5 and 6. The structure of the anthracene dimer 
6 has been confirmed by comparison of its ultraviolet spectrum 
with that of the dimethyl analog 7. Finally, while no presently 
known, naturally occurring lignans or lignins have structures related 
to 5 and 6, the formation of at least the anthracene ring system 
from 1 may be of significance, since anthracene units are known to 
occur in coal. We have also examined the photochemistry of 4. 
The original question that lead us into this area of lignan chemistry 
was whether 4 might be induced to undergo Diels-Alder dimeriza- 
tions to form the natural products galbulin or isogalbulin. 


6964 (DOE/PC/88931-T6) Coalification by clay-catalyzed 
oligomerization of plant monomers: Annual progress report, 
October 1, 1989-September 30, 1990. Orchin, M.; Wilson, R.M. 
Cincinnati Univ., OH (USA). Dept. of Chemistry. 1990. 3ip. 
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Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88931. Order Number DE91006635. Source: OSTI; NTIS; 
GPO Dep. 

During this report period, we have obtained a model of montmo- 
rillonite clay, and this model has been of great assistance in 
visualizing how the chemistry of substrate molecules might be al- 
tered as it occurs on the surface of the clay. A stereochemical 
representation of this montmorillonite model is shown. Of particular 
significance, this model indicates that hydroxyl groups are located 
in the center of each siloxane ring on the surface of the montmoril- 
lonite clay. These hydroxyl groups might serve to bond substrate 
molecules to the surface of the clay. The next step in our system- 
atic examination of the radical cation-initiated dimerization of plant 
monomers from the C¢-C3 pool of shikimic acid metabolites was to 
study the dimerization of cinnamic acid and its derivatives. In the 
next block of research, we examined the reaction of montmoril- 
lonite clay (K-10) with methyleugenol. 2 refs. 


6965 (DOE/PC/88941-T7) A study of coal particle shape 
and three-body wear: Quarterly report, July 1990-September 
1990. Clark, N.N.; Means, K.H. West Virginia Univ., Morgantown, 
WV (USA). Dept. of Mechanical and Aerospace Engineering. 
[1990]. 22p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG22-88PC88941. Order Number DE91005885. Source: OSTI; 
NTIS; GPO Dep. 

This project is looking for some relationship between particle 
shape and three-body wear characteristics. In general this means 
to relate a certain wear particle to a certain type of wear track in 
the specimen. To do this on an individual basis is almost impossi- 
ble due to the minute size of the particles and the sometimes 
smaller wear tracks. In looking to establish some type of relation- 
ship between shape and wear, one needs to look at what happens 
to one particle and the surrounding material, and to see what type 
of motion the particle goes through and what type of track is left 
behind. We decided to look at basic shapes at first (cubes, 
spheres, pyramids, etc.) and then try to extend our results to more 
complex shapes. It successful, we would be able to take the re- 


sults of the shape analysis group and come up with some type of 
wear pattern for such a shape. A three-body wear machine has 
been designed. Tests results are presented for the wear of brass 
by aluminium oxides, glass, coal ash, and sand. 15 figs. 


6966 (DOE/PC/88941-T8) A study of coal particle shape 
and three-body wear: Quarterly report, April 1990-June 1990. 
Clark, N.N.; Means, K.H. West Virginia Univ., Morgantown, WV 
(USA). Dept. of Mechanical and Aerospace Engineering. [1990]. 
32p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88941. Order Number DE91005886. Source: OSTI; NTIS; 
GPO Dep. 

This project is looking for some relationship between particle 
shape and three-body wear characteristics. In general this means 
to relate a certain wear particle to a certain type of wear track in 
the specimen. To do this on an individual basis is almost impossi- 
ble due to the minute size of the particles and the sometimes 
smaller wear tracks. In looking to establish some type of relation- 
ship between shape and wear, one needs to look at what happens 
to one particle and the surrounding material, and to see what type 
of motion the particle goes through and what type of track is left 
behind. We decided to look at basic shapes at first (cubes, 
spheres, pyramids, etc.) and then try to extend our results to more 
complex shapes. It successful, we would be able to take the re- 
sults of the shape analysis group and come up with some type of 
wear pattern for such a shape. A three-body wear machine has 
been designed. Tests results are presented for the wear of brass 
by aluminium oxides, coal ash, and glass. 24 figs., 2 tabs. 


6967 (DOE/PC/89773—2) A mathematical model for tar re- 
lease in rapid devolatilization of a softening bituminous coal: 
Second technical progress report. Gerjarusak, S.; Peters, W.A.; 
Howard, J.B. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Dec 1990. 20p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FG22-89PC89773. Order Number DE91005909. Source: 
OSTI; NTIS; GPO Dep. 

The goal of this research is to provide new, quantitative under- 
standing of the high heating rate plastic behavior of different 
bituminous coal, especially data and a global model relating 
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transient apparent plasticity to transient intra-coal metaplast inven- 
tories. A rapid-heating, fast response plastometer developed by 
Fong will be used to generate coal plasticity data for a wide range 
of conditions of interest in modern coal utilization including high 
heating rates (up to 600 K/s), elevated temperatures (< 1300 K), 
for different coal types, with and without the presence of oxidizing 
(O2, COz) and reducing (H2) gases. 4 refs., 3 figs. 


6968 (DOE/PC/89780-T4) [Basic properties of coals and 
other solids]: Quarterly report No. 5. Duke Univ., Durham, NC 
(USA). Dept. of Chemistry. [1990]. 11p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-89PC89780. Order Number 
DE91005992. Source: OSTI; NTIS; GPO Dep. 

Two kinds of coal, CMEV Rawhide subbituminous obtained from 
Exxon and Illinois #6 obtained from the Argonne Coal Bank have 
been compared through their heats of immersion in a series of 
strong protonic acids and boron trichloride, a strong Lewis acid. 
There are generally good correlations between the heats of immer- 
sion values for the two coals with each other, and with previous 
measurements of the heats of immersion of polyvinylpyridine in the 
same acids. However, the heats of immersion in solutions of boron 
trichloride and benzenesulfonic acid are separated widely from the 
correlation lines. The liquid acids used in this study were also com- 
pared as bases through their heats of immersion in concentrated 
sulfuric acid. Two papers are in preparation and hopefully will be 
submitted during the coming quarter. 4 figs., 2 tabs. 


6969 (DOE/PC/89878-T1) Fundamental studies of water 
pretreatment of coal: Third quarterly report, April 1—June 30, 
1990. Serio, M.A.; Solomon, P.R.; Kroo, E.; Charpenay, S.; Bassi- 
lakis, R. Advanced Fuel Research, Inc., East Hartford, CT (USA). 
[1990]. 19p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-89PC89878. Order Number DE91005551. Source: OSTI; 
NTIS; GPO Dep. 

The goals of this project are to gain understanding of the chem- 
istry of water or steam coal pretreatments and to assess the 
importance of such pretreatments on subsequent coal liquefaction. 
Coals, modified coals and model-polymers will be treated with wa- 
ter or steam. This study will include three coals, five modifications 
(dried, demineralized, ion-exchanged, Ca-loaded, Ba-loaded), three 
polymers and two polymer modifications (e.g. acid chlorides, 
amides). Experiments will be performed to investigate both conven- 
tional steam pretreatment and the possibility of using the CO/H20 
system of Ross and coworkers as a pretreatment method. The 
main experimental variables will be sample type and temperature. 
Detailed characterization of the gas, liquid and solid products from 
the pretreatment stage will be done. This will include analysis of 
gases by GC or FT-IR, liquids by capillary GC, FT-IR and FIMS, 
and residues by solvent swelling, solvent extraction, and elemental 
analysis. Selected residues will also be evaluated by a standard 
liquefaction test. Analysis of the raw coals and pretreatment sam- 
ples will be performed using the above techniques to study 
changes in the crosslinking, donatable hydrogen, heteroatom com- 
position, evolved gases, functional group composition, extraction 
yields, molecular weight distributions, etc. Standard tubing bomb 
liquefaction tests will be used to determine the effect of pretreat- 
ment on coal reactivity toward coal liquefaction. A previously 
developed model for coal liquefaction, the FG-DVC liquefaction 
model, will be used (after appropriate modifications) to model the 
physics and chemistry of water pretreatment. 3 figs., 3 tabs. 


6970 (DOE/PC/90284-1) Molecular accessibility in solvent 
swelled coal: Quarterly report. Kispert, L.D. Alabama Univ., Uni- 
versity, AL (USA). Dept. of Chemistry. Nov 1990. 5p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract FG22-90PC90284. Or- 
der Number DE91005554. Source: OSTI; NTIS; GPO Dep. 
Research continued on the swelling of coal. Changes in the size 
and number distribution of the accessible regions in five Argonne 
Premium Coal Samples (APCS No.3, No.4, No.5, No.6, and No.8) 
upon swelling with the solvents, cyclohexane, toluene, nitroben- 
zene and pyridine were examined by an EPR spin probe method. 
It was found that as the basicity of the solvent increased the num- 
ber and length of the cylindrical pores increased with decreasing 
rank. The number of cylindrical pores also increased with oxygen 
content (with decreasing rank) suggesting a destruction of the 
hydrogen-bond network upon swelling with pyridine. 6 refs. 





6971 (DOE/PC/90298-T1) Catalysis and co-catalysis of 
bond cleavages in coal and coal analogs: Quarterly report, 
August 1-October 31, 1990. Miller, B. Massachusetts Univ., 
Amherst, MA (USA). [1990]. 3p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FG22-90PC90298. Order Number 
DE91005599. Source: OSTI; NTIS; GPO Dep. 

Progress is reported on the cleavage of bonds in coal and coal 
analogs. This quarter, 9-Phenylthioanthracene (9-PTA) was chosen 
as an appropriate substrate to test the hypothesis that reductive 
cleavage of bonds to aromatic rings caused by heating in hydrogen 
donor solvents, such as tetralin, may be catalyzed by electron do- 
nating agents in the absence of hydrogen bonding or acidic 
reagents. Ca. 0.02 M solutions of 9-PTA in tetralin (purified by 
chromatography on neutral alumina) were heated in glass am- 
poules. It was observed that decomposition of 9-PTA occurs on 
heating at temperatures as low as 250°C, even in the absence of 
additives or catalysts. Reductive cleavage (measured by yields of 
anthracene), however, was invariably a minor process. Two major 
products, obtained at retention times of ca. 6.5 and 9.0 min., re- 
spectively, were observed in all runs. However, these products 
were obtained in rather variable yields, with an increase in the 
yield of one product often being accompanied by a decrease in the 
yield of the other. The nature of the products is  un- 
known. GC-MS analysis is awaited. Addition of 2,6-xylenol, 
1,3,5-trimethoxybenzene, or 1,4-dimethoxynaphthalene to the ther- 
molysis mixtures appeared to offer, at best, only slight increases in 
reaction rates, and little change in product compositions. 


6972 (DOE/PC/90504—-T17) Configurational diffusion of 
coal macromolecules: Quarterly progress report, September 
15—December 15, 1990. Guin, J.A.; Curtis, C.W.; Tarrer, A.R. 
Auburn Univ., AL (USA). Coal Conversion Lab. [1990]. 19p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
86PC90504. Order Number DE91005031. Source: OSTI; NTIS; 
GPO Dep. 

As shown in last quarter's report on the configurational diffusion 
of coal macromolecules, the hindered diffusion data for both TPP 
and coal macromolecules were significantly different from the theo- 
retical correlations. In order to evaluate the factors which could 
lead to this difference an error analysis was conducted, and the 
detailed results reported herein. Generally, we did not find any er- 
rors which could account for the deviation from the theory, and 
thus we conclude that this deviation is real and can be ascribed to 
some factor not considered by the hindered diffusion theory, i.e., 
attractive or repulsive forces. 2 refs., 4 figs., 4 tabs. 


6973 (DOE/PC/90540-16) Determination of the effect of 
various hydrogen bonding functionalities on the viscosity of 
coal liquids: Final report, September 15, 1986—-August 14, 
1990. Wei, Jing-Fong. Southern Univ., Baton Rouge, LA (USA). 
Dept. of Chemistry. 15 Nov 1990. 16p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-86PC90540. Order Number 
DE91005751. Source: OSTI; NTIS; GPO Dep. 

The objective of this program was to differentiate and quantitate 
the effects of various hydrogen bonding functionalities on the vis- 
cosity of coal liquids. Emphasis was on separating and measuring 
the individual effect of phenolic (acidic) and aromatic amino (basic) 
hydrogen bonding functionalities on the viscosity of coal liquids. 
The elimination of both acidic and basic hydrogen bondings was 
attempted by using trifluoroacetyl chloride and butyric acid in 
derivatization; and the elimination of basic hydrogen bondings was 
attempted by using only trifluoroacetyl chloride in derivatization. 
The selectivity toward hydrogen bondings’ elimination offered by 
these derivatizations was proven to be feasible from a study of 
model compounds’ derivatizations. Nine narrow-boiling-range coal 
distillates were obtained from distilling the coal liquids of Wilsonville 
Run 245 and were used as coal liquid samples. 6 figs. 


6974 


(VTT-SYMP-—108, pp. 17-30) The quality of fuel peat. 
Lehtovaara, J. (Vapo Oy, Jyvaeskylae (Finland)); Nieminen, M.; 
Kosunen, P. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 


1990. (CONF-890668-Vol.2: Symposium on low-grade fuels, 
Helsinki (Finland), 12-16 Jun 1989). In Low-grade fuels: Volume 2. 
460p. Order Number DE91741612. Source: OSTI; NTIS (US Sales 


Only). 
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The quality classification for fuei peat given in 1976 has been re- 
vised by the Association of Finnish Peat Industries and by the 
Finnish Energy Economy Association. The main aim was to update 
the classification of fuel peat to meet the present quality and its 
variations. Regional variations in peat quality and the requirements 
set by different types of power plant were considered. 


0108 Waste Management 


Refer also to citation(s) 6990, 6995, 6996, 6998, 6999, 7342, 
7343, 7344, 7346, 7347 


6975 (DOE/PC/79796-T8) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 12, July 
1-September 30, 1990. Energy and Environmental Research 
Corp., Irvine, CA (USA). 20 Oct 1990. 19p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FC22-87PC79796. Order Num- 
ber DE91005532. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NOx) and sulfur (SOx), on two coal fired utility 
boilers in Illinois. The specific objectives are to demonstrate reduc- 
tions of 60 percent in NO, and 50 percent in SO, emissions, by a 
combination of two developed technologies, gas reburning (GR) 
and sorbent injection (SI). With GR, about 80-85 percent of the 
coal fuel is fired in the primary combustion zone. The balance of 
the fuel is added downstream as natural gas to create a slightly 
fuel rich environment which NO, is converted to N2. The combus- 
tion process is completed by overfire air addition. SO, emissions 
are reduced by injecting dry sorbents (usually calcium based) into 
the upper furnace. The sorbents trap SO, as solid sulfates that are 
collected in the particulate control device. This project is conducted 
in three phases at each site: (1) Design and Permitting, (2) 
Construction and Startup, and (3) Operation, Data Collection, Re- 
porting and Disposition. Progress is discussed. . 


6976 (DOE/PC/88918-7) Reduction of NO, and SO2 emis- 
sions from coal burning pulse combustors: Quarterly 
technical progress report, April 1, 1990—June 30, 1990. Powell, 
E.A.; Zinn, B.T. Georgia Inst. of Tech., Atlanta, GA (USA). School 
of Aerospace Engineering. Aug 1990. 19p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-88PC88918. Order Num- 
ber DE91005535. Source: OSTI; NTIS; GPO Dep. 

The following report summarizes work done under DOE Grant 
No. FG-88PC88918 during the period April 1, 1990 through June 
30, 1990. This project is concerned with the reduction of sulfur 
dioxide and nitrogen oxides emissions from Rijke type coal burning 
pulse combustors by sorbent addition and combustion staging. The 
following work will be described in this report: (1) a second series 
of air staging tests to determine the effectiveness of substoichio- 
metric primary coal combustion followed by secondary air injection 
above the bed in reducing the NO, emissions, (2) continued devel- 
opment of the sorbent feed system, and (3) preliminary tests with 
limestone addition for reducing SO2 emissions. The report will con- 
clude with projected work to be accomplished during the remaining 
two months of the project. 1 ref., 7 figs. 


6977 (DOE/PC/89652-T1) Innovative clean coal technol 
ogy (ICCT): Demonstration of Selective Catalytic Reduction 
(SCR) technology for the control of nitrogen oxide (NOx) emis- 
sions from high-sulfur coal-fired boilers: Quarterly report No. 
1, July-September 1990. Southern Co. Services, Inc., Birming- 
ham, AL (USA). Nov 1990. 62p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FC22-90PC89652. Order Number 
DE91005920. Source: OSTI; NTIS; GPO Dep. 

This project's objective is to demonstrate the selective catalytic 
reduction (SCR) process that removes nitrogen oxides (NOx) from 
the flue gas of boilers that burn US high-sulfur coal. The SCR 
technology involves the catalytic reduction of NH, which is injected 
into the flue gas to react with NOx contained in the flue gas to pro- 
duce molecular nitrogen (N2) and water vapor. This quarter, work 
was initiated on the pilot plant ductwork layout, flue gas distribution 
and flow control concepts and preliminary pilot plant reactor de- 
signs concepts. Conceptual designs were produced for flue gas 
flow distribution and control philosophy that includes a variable 
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speed fan, dampers, full-flow venturi and reactor bypass ducting to 
ensure proper control and distribution among all the reactors. 23 
figs., 16 tabs. 


6978 (DOE/PC/89763-T3) Transport of heavy metals in 
process wastewaters: Fourth quarterly report, July 1, 1990- 
September 30, 1990. Wilson, R.F. Texas Southern Univ., Houston, 
TX (USA). Dept. of Chemistry. [1990]. 6p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-89PC89763. Order Number 
DE91005531. Source: OSTI; NTIS; GPO Dep. 

This paper focuses on: (1) preparing and analyzing synthetic so- 
lutions of resorcinol and copper to simulate waste water results 
from coal liquefaction processes; (2) analyze the complexes 
formed between resorcinol and copper to determine coordination 
numbers, formation constants and other polarographic and electro- 
chemical parameters; and (3) study the extraction efficiency of the 
aforementioned complex from waste water into removing solvents. 
The goal of this project is to provide a procedure for systematic 
separation and removal of resorcinol from coal conversion waste 
waters based on extractability, formation constants, and acceptable 
toxic levels. 2 figs. 


6979 (DOE/PC/89807-T1) An evaluation of a pre-charging 
pulse-jet filter for small combustor particulate control: Project 
quarterly report, June-August 1990. Quimby, J.M. Research- 
Cottrell, Inc., Somerville, NJ (USA). Environmental Services and 
Technologies Div. Nov 1990. 42p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-89PC89807. Order Number 
DE91005596. Source: OSTI; NTIS; GPO Dep. 

The objective of this test program is the performance and eco- 
nomic evaluation of a pre-charged-pulse jet filter as the principal 
particulate control device for a commercial or industrial scale coal 
fired combustor. Performance factors that will be considered are 
the effects of particle charge, air/cloth ratio, fabric types, percent 
humidity and inlet particulate loading on fine particle collection 
efficiency, and pressure drop. Economic factors that will be consid- 
ered are capital costs, energy and other operating costs, and 
maintenance costs. The program will result in a recommendation 
regarding the relative suitability of the pre charged pulse-jet filter 
for small combustor particulate control, as compared to other con- 
trol devices. Fine particle control capability, ease of operation, and 
overall economics will be taken into consideration in making com- 
parisons. 


0109 Environmental Aspects 
Refer also to citation(s) 6983, 7022, 7866 


6980 (CONF-901262—2) What are the likely roles of fossil 
fuels in the next 15, 50, and 100 years, with or without active 
controls on greenhouse gas emissions?. Kane, R.L. (USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (USA)); 
South, D.W. Argonne National Lab., IL (USA). [1990]. 37p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract W-31109- 
ENG-38. From Dahlem workshop on limiting greenhouse effect: 
options for controlling atmospheric CO2 accumulation; Berlin (Ger- 
many, F.R.); 9-14 Dec 1990. Order Number DE91006768. Source: 
OSTI; NTIS; GPO Dep. 

Since the industrial revolution, the production and utilization of 
fossil fuels have been an engine driving economic and industrial 
development in many countries worldwide. However, future 
reliance on fossil fuels has been questioned due to emerging con- 
cerns about greenhouse gas (GHG) emissions, particularly carbon 
dioxide (CO2), and its potential contribution to global climate 
change (GCC). While substantial uncertainties exist regarding the 
ability to accurately predict climate change and the role of various 
greenhouse gases, some scientists and policymakers have called 
for immediate action. As a result, there have been many proposals 
and worldwide initiatives to address the perceived problem. In 
many of these proposals, the premise is that CO2 emissions con- 
stitute the principal problem, and, correspondingly, that fossil-fuel 
combustion must be curtailed to resolve this problem. This paper 
* demonstrates that the worldwide fossil fuel resource base and in- 
frastructure are extensive and thus, will continue to be relied on in 
developed and developing countries. Furthermore, in the electric 
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generating sector (the focus of this paper), numerous clean coal 
technologies (CCTs) are currently being demonstrated (or are un- 
der development) that have higher conversion efficiencies, and 
thus lower COz emission rates than conventional coal-based tech- 
nologies. As these technologies are deployed in new power plant 
or repowering applications to meet electrical load growth, CO. (and 
other GHG) emission levels per unit of electricity generated will be 
lower than that produced by conventional fossil-fuel technologies. 
37 refs., 14 figs., 11 tabs. 


6981 (VTT-SYMP-—108, pp. 455-461) Chloride content of 
peat in the Mid-Ostrobothnian mires in Finland. Virtanen, K. 
(Geological Survey of Finland, Kuopio {Finland)). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-890668—Vol.2: 
Symposium on low-grade fuels, Helsinki (Finland), 12-16 Jun 
1989). In Low-grade fuels: Volume 2. 460p. Order Number 
DE91741612. Source: OSTI; NTIS (US Sales Only). 

In the burning of the peat chlorinated hydrocarbons may be gen- 
erated from the chloride of the peat. For this reason the chloride 
contents of the mires in Mid-Ostrobothnia, Finland, suitable for peat 
production were surveyed. The largest chloride contents of the 
mires are found in the surface peats. The chloride content is hardly 
affected by the degree of humification, the pH, the ash content, the 
botanical consistency, the moisture or the nearness to the sea. 
Generally speaking, the chloride contents of the peats in Finland 
are low compared with those of the maritime areas or with that of 
coal. Hence the use of the Finnish peats as fuel is hardly con- 
nected with any risks in regard of the chlorinated hydrocarbons. 


0110 Reserves, Geology, and Exploration 


6982 (LA-11889-MS-Vol.1) The peats of Costa Rica: Volk 
ume 1, Executive summary. Thayer, G.R. Los Alamos National 
Lab., NM (USA). Jan 1991. 47p. (In English, Spanish). Sponsored 
by US Agency for International Development. DOE Contract W- 
7405-ENG-36. Order Number DE91006048. Source: OSTI; NTIS; 
GPO Dep. 

Peat has been identified in Cost Rica, and an economic analysis 
of energy applications for peat has been done. About 1000 km* of 
Cost Rica has the potential of being covered by peat. The Tala- 
manca Mountains and the northeastern plains contain most of the 
Costa Rican peat. Specific bogs have been identified by the Medio 
Queso River in north-central Costa Rica and near El Cairo, Moin, 
and the Limon airport in northeastern Costa Rica. The Medio 
Queso bog, which is supplying peat for use as a carrier for 
nitrogen-fixing bacteria, and the El Cairo bog, which has been 
identified as a source of horticultural peat for nearby ornamental 
plant farms, are of special interest. The economics of three energy 
applications of peat were examined — as a fuel in large boilers, as 
a fuel in small boilers, and as an oil substitute in a cement plant. A 
facility using coal would have the same total costs as one using 
peat if coal prices were $45 and $30 per metric ton (used for large 
boilers and a cement plant, respectively). A facility using Bunker C 
or diesel would have the same total cost as one using peat if oil 
prices were $0.11, $0.08, and $0.06 per liter (used for large boil- 
ers, small boilers, and a cement plant, respectively). In all three 
cases, the costs for peat were comparable or less than the costs 
for coal and oil at 1987 prices. 6 refs., 8 figs. 
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6983 (ETDE-mf-1741219) The North-Rhine Westphalian 
Mining Board activities 1988. Ministerium fuer Wirtschaft, Mittel- 
stand und Technologie des Landes Nordrhein-Westfalen, 
Duesseldorf (Germany, F.R.). 1989 83p. (In German). Order Num- 
ber DE91741219. Source: OSTI; NTIS (US Sales Only). 

A survey of the development of mining in the field of black coal 
and brown coal mining, ores, rocksalt, and other minerals, as well 
as of the structure and responsibilities of the Mining Board is fol- 
lowed by details about activities in the field of occupational safety 
and health, mining and safety, as well as mining and pollution con- 
trol. Comprehensive tabular data are annexed. (MOS). 
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6984 (DOE/PC/89797-T1) R&D for the storage, transport, 
and handling of coal-based fuels: Quarterly progress report, 
April 1, 1990—June 30, 1990. Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Advanced Energy Systems Div. [1990]. 76p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
89PC89797. Order Number DE91005600. Source: OSTI; NTIS; 
GPO Dep. 

The product of several advanced physical coal cleaning pro- 
cesses is a dry, ultrafine coal (DUC), in the order of 10 microns 
mean mass diameter. Environmentally safe systems must be pro- 
vided for the storage, transport, and handling of this fuel. The 
objective of the project is the development of total logistics sys- 
tems for DUC, inciuding experimental verification of key features. 
The systems to be developed will provide for safe, economic, and 
environmentally protective storage and delivery of DUC for residen- 
tial, commercial, and industrial uses. Work this quarter entailed: 
obtaining all of the test coals including 10 Ibs of Illinois No. 6 
cleaned by the LICADO process. Installation of the test system for 
the Residential Storage Tank including piping and the components 
required to recycle the ultrafine coal. Completion of the design of 
the scale model test of the Industrial/Commercial Storage System. 
Piping and supports for the porous fluidization plates in the floor of 
the tanks have been completed. Preliminary results with the Illinois 
No. 6 coal cleaned by the Bechtel heptane/asphalt process indi- 
cate that this material is cohesive and difficult to fluidize. Studies of 
dune formation have been made with the Illinois No. 6 coal. These 
data provide information on the minimum velocity which will trans- 
port the particles. 11 refs., 18 figs. 


6985 (VTT-SYMP-108, pp. 411-422) Peat handling and 
feeding under pressure. Rautalin, A. (Technical Research Centre 
of Finland, Espoo (Finland). Laboratory of Fuel Processing Tech- 
nology); Wilen, C. Valtion Teknillinen Tutkimuskeskus, Espoo 


(Finland). 1990. (CONF-890668—Vol.2: Symposium on low-grade 


fuels, Helsinki (Finland), 12-16 Jun 1989). In Low-grade fuels: Vol- 
ume 2. 460p. Order Number DE91741612. Source: OSTI; NTIS 
(US Sales Only). 

Various types of fuel peat (milled peat, sod peat, pellet) have 
been assessed with regard to their suitability as feedstock for pres- 
surized gasification and combustion processes. Requirements set 
on the pretreatment have been studied in order to meet also the 
handling and safety requirements. The work is closely connected 
with the production of synthesis gas from peat for ammonia pro- 
duction and with the development of the PFBC/G technology. Tests 
based on these studies, flow properties determined for different 
types of sod peat crush (e.g. internal friction, and flow function val- 
ues) are presented and compared to those of lignite and milled 
peat. Safety risks in peat handling and maximum pressure rise 
rates and pressures are also presented for dimensioning the explo- 
sions safety equipment correctly. Preliminary results for dust 
explosion experiments under pressure are also presented. 


0140 Combustion 
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6986 (ANL/FE-89/4) Development cf a high-temperature 
erosion monitor for FBC [fluidized bed combustion] heat ex- 
changer tubes. Reimann, K.J. Argonne National Lab., IL (USA). 
May 1990. 20p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract W-31109-ENG-38. Order Number DE91004944. Source: 
OSTI; NTIS; GPO Dep. 

Metal wastage in tubing of heat exchangers used in fluidized bed 
combustion (FBC) could affect plant operation and threaten the 
successful development of FBC technology. Monitoring of such 
wastage during operation would be very beneficial. The develop- 
ment of a high-temperature erosion monitor was undertaken as 
part of a larger program to understand and ameliorate wastage 
processes. Two sensor principles, i.e., electromagnetic acoustic 
and piezoelectric transducers based on time-of-flight measure- 
ments, were evaluated. Spatial restrictions and high-energy 
requirements of electromagnetic acoustic transducers favored 
piezoelectric transducers as a prototype. Requirements for good 
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coupling between sensor and tubing led to the exploration of two 
methods for accomplishing this task: pressure coupling and braz- 
ing. Initial disappointments with brazing led to the construction of a 
pressure-coupled transducer that was tested successfully to tem- 
peratures of up to 500°C. A brazing method to bond the lithium 
niobate crystal to stainless steel was finally perfected, but will re- 
quire additional work for brazing to ferritic steel. The prototype 
pressure-coupled transducer also needs more development to 
compensate for the expansion of components and oxidation of 
coupling surfaces. 3 refs., 15 figs., 1 tab. 


6987 (CONF-900858-2) Radiative heat transfer in PC [pul- 
verized coal] furnaces burning deeply cleaned coals. Ahluwalia, 
R.K.; Im, K.H. Argonne National Lab., IL (USA). May 1990. 9p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract W-31109- 
ENG-38. From 6. annual coal utilization and environmental control 
contractors conference; Pittsburgh, PA (USA); 6-9 Aug 1990. Order 
Number DE91006022. Source: OSTI; NTIS; GPO Dep. 

A three-dimensional spectral radiation transport model has been 
developed for assessing the impact of burning deeply cleaned 
coals on heat absorption patterns in pulverized coal (PC) furnaces. 
Spectroscopic data are used for calculating the absorption coeffi- 
cients of participating gases. Mie theory is invoked for determining 
the extinction and scattering efficiencies of combusiion particulates. 
The optical constants of char, ash and soot are obtained from 
dispersion relations derived from reflectivity, transmissivity and ex- 
tinction measurements. 8 refs., 2 figs., 3 tabs. 


6988 (CRIE-T—89037) Study on the flow-rate measuring 
method of pulverized coal-air two phase flow in coal-fired boil- 
ers. Nishio, M. (Central Research Inst. of Electric Power Industry, 
Tokyo (Japan)); Yamada, T. Central Research Inst. of Electric 
Power Industry, Komae, Tokyo (Japan). Energy and Environment 
Lab. Apr 1990. 22p. (In Japanese). Order Number DE91736740. 
Source: OSTI; NTIS (US Sales Only). 

A relative flow meter was proposed in the previous report as a 
measuring system applicable to the pulverized coal-air two phase 
flow in coal-fired boilers. In this report the relative flow meter was 
materialized with the combination of two sensors. The relative flow 
meter does not measure the absolute flow rate of the pulverized 
coal flow or the air flow; it measures the uniformity of the pulver- 
ized coal flow and the air flow to see if there is an equal flow at 
each burner. For that purpose, two sensors of different sensing 
characteristics on the pulverized coal flow and the air flow are in- 
stalled in pulverized coal pipes, and sensor signals are caught. If 
the sensor signals of all pulverized coal pipes coincide, both the 
pulverized coal flow and the air flow are the same in each pipe 
line. Based on this concept, a combination of an optical transmis- 
sion sensor and a static electrification sensor was selected. On 
selection, the characteristics of high concentration region (0.33kg/m 
3) of pulverized coal were obtained experimentally by the optical 
transmission sensor. 17 refs., 8 figs., 3 tabs. 


6989 (DOE/MC/21395-2298-Vol.1) Gas turbine component 
screening program: Volume 1, Development of MS6001 com- 
bustion system for coal water slurry combustion: Final report. 
General Electric Co., Schenectady, NY (USA). Mar 1987. 230p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
84MC21395. Order Number DE87006497. Source: OSTI; NTIS; 
GPO Dep. 

This two volume report summarizes the work done under con- 
tract to Morgantown Energy Technology Center (METC), U.S. 
Department of Energy, contract number AC21-84MC21395. Volume 
| reports on the work performed by the Turbine Technology Depart- 
ment of the General Electric Company in developing a heavy-duty 
MS6001 gas turbine combustion system capable of burning coal 
water slurry (CWS). Volume Il reports on the work performed by 
the General Electric Corporate Research and Development Center 
(GE-CRD) in evaluating the long-term deposition effects from burn- 
ing CWS and evaluating approaches to control deposition. 


6990 (DOE/MC/22118-2932) Field study of disposed 
wastes from advanced coal processes: Quarterly Technical 
progress report, May 1990—July 1990. Radian Corp., Austin, TX 
(USA). 1990. 54p. Sponsored by U.S. DOE Fossil Energy. DOE 
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Contract AC21-86MC22118. Order Number DE91005670. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this research is to develop information to be 
used by private industry and government agencies for planning 
waste disposal practices associated with advanced coal processes. 
DOE has contracted Radian Corporation and the North Dakota 
Energy & Environmental Research Center (EERC) to design, con- 
struct and monitor a limited number of field disposal tests with 
advanced coal process wastes. These field tests will be monitored 
over a three year period with the emphasis on collecting data on 
the field disposal of these wastes. This report discusses waste 
composition from fluidized bed coal combustion. Also presented is 
analytical data from the leaching of waste sampled from storage 
soils and of soil samples collected. 6 figs., 13 tabs. 


6991 (DOE/MC/22220-2892) Materials experience of the 
public domain portions of Tube Bank ‘E’ during Test Series 
A2: Final report. National Coal Board, Nottingham (UK). Jun 
1990. 179p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FC21-86MC22220. Order Number DE90015335. Source: OSTI; 
NTIS; GPO Dep. 

The tube banks at the Grimethorpe pressurized fluidized bed 
combustion facility are discussed. Tube Bank “E” was designed for 
operation as the in bed heat exchanger during Test Series A2 at 
the Grimethorpe PFBC Establishment between March and Novem- 
ber 1987. The supply of the tube bank resulted from an agreement 
between Foster Wheeler Development Corporation (FWDC), the 
US Department of Energy, and the Operating Agent for the British 
Coal/CEGB Joint Programme on PFBC. The tube bank incorpo- 
rated features, designed to produce acceptable and predictable 
wastage characteristics, suggested by both FWDC and BCC/CEGB 
interests. As part of the agreement between the various parties, it 
was agreed only data from 55% of the tube bank would enter the 
public domain. This report describes the tube bank, and describes 
and discusses the public domain wastage results following a total 
operating period approaching 1450 hours. It is concluded that al- 
though conditions varied throughout Test Series A2, there were no 
major differences in the aggressiveness of the bed. Armouring de- 
vices suggested by FWDC were not successful, but their 
chromised coatings offered promise. The results from UK propri- 
etary parts of the tube bank indicated that the tube bank metal 
wastage need not be a life limiting problem for PFBC in-bed heat 
exchangers. 5 refs., 48 figs., 6 tabs. 


6992 (DOE/MC/22220-2894) General components experi- 
ence at the Grimethorpe PFBC [Pressurised Fiuidised Bed 
Combustion] Facility during Test Series A2: Final report. Na- 
tional Coal Board, Nottingham (UK). Jun 1990. 257p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract FC21-86MC22220. Or- 
der Number DE90015330. Source: OSTI; NTIS; GPO Dep. 

Test Series A2 was carried out at the Grimethorpe Pressurized 
Fluidized Bed Combustion (PFBC) Establishment as part of the 
British Coal/CEGB Joint Programme on PFBC between March and 
November 1987. Additional funds for the Test Series were obtained 
from the US Department of Energy, EPRI and the UK Department 
of Energy. At the end of the Test Series a comprehensive inspec- 
tion took place. The report describes the results of this inspection, 
and also analyses component failures during operation. Particular 
attention is given to the dry and wet fuel feed problems (where the 
performance of the various pumps gave rise to problems); hot gas 
ducting, and the steam water circuit. Improvements are reported in 
the performance of high temperature ash control valves. The per- 
formance of an EPRI HTHP filter unit and the in-bed tube bank are 
not specifically covered by this report. The report concludes that, 
from the components experience in Test Series A2, the problems 
experienced which would be applicable to commercial PFBC sys- 
tems can be overcome by appropriate attention to the details of 
design. 15 refs., 53 figs., 7 tabs. 


6993 (DOE/MC/22220-2896-Vol.1) Test series A2.2/A2.3 re- 
port: Volume 1, Main report: Final report. National Coal Board, 
Nottingham (UK). Jun 1990. 453p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FC21-86MC22220. Order Number 
DE90015328. Source: OSTI; NTIS; GPO Dep. 

The Test Series A2 research programme was carried out in three 
parts between March and November 1987 at the Grimethorpe 


Pressurized Fluidized Bed Combustion Facility, After completion of 
Test Series A2.1, the equipment for feeding coal-water mixtures 
was put into operation and Test Series A2.2 (554 hours) was com- 
pleted using a combination of US supplied Glenn Brooke coal and 
Plum Run dolomite. This test series was mainly funded by the US- 
DOE. The feedstocks were then changed to UK Kiveton Park coal 
and Middleton limestone for Test Series A2.3 (301 hours). This test 
series was funded jointly by EPRI and from residual funds remain- 
ing from the EIA Agreement originating from the UK Department of 
Energy. The filter system supplied by EPRI was undertest through- 
out Test Series A2. This report describes the facility as it was 
during Test Series A2. Test plans and objectives are outlined for 
the second and third parts of the Test Series (A2.2 and A2.3) and 
the resulting performance data are supplied in relation to the fol- 
lowing topics: combustion efficiency and carbon monoxide 
emissions; sulfur oxide and nitrogen oxide emissions; bed charac- 
teristics; heat transfer and system temperatures and pressures; 
bed material carryover and breakdown; cyclone performance; alkali 
and halogen emissions; polycyclic aromatic hydrocarbon measure- 
ments. The data evaluation and analysis procedures are also 
presented. 40 refs., 127 figs., 128 tabs. 


6994 (DOE/MC/22220—2896-Vol.2) Test series A2.2/A2.3 re- 
port: Volume 2, Appendices: Final report. National Coal Board, 
Nottingham (UK). Jun 1990. 419p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FC21-86MC22220. Order Number 
DE90015329. Source: OSTI; NTIS; GPO Dep. 

The Test Series A2 research programme was carried out in three 
parts between March and November 1987 at the Grimethorpe 
Pressurized Fluidized Bed Combustion Facility. After completion of 
Test Series A2.1, the equipment for feeding coal-water mixtures 
was put into operation and Test Series A2.2 (554 hours) was com- 
pleted using a combination of US supplied Glenn Brooke coal and 
Plum Run dolomite. This test series was mainly funded by the US- 
DOE. The feedstocks were then changed to UK Kiveton Park coal 
and Middleton limestone for Test Series A2.3 (301 hours). This test 
series was funded jointly by EPRI and from residual funds remain- 
ing from the IEA Agreement originating from the UK Department of 
Energy. The filter system supplied by EPRI was under test 
throughout Test Series A2. Performance data from test series A2, 
are supplied in relation to the following topics: combustion effi- 
ciency and carbon monoxide emissions; sulphur oxide and nitrogen 
oxide emissions; bed characteristics; heat transfer and system 
temperatures and pressures; bed material carryover and break- 
down; cyclone performance; alkali and halogen emissions; 
polycyclic aromatic hydrocarbon measurements. 


6995 (DOE/MC/23295-2885) Atmospheric fluidized bed 
combustion advanced system concepts applicable to small in- 
dustrial and commercial markets. Dixit, V.B.; Mongeon, R.K. 
Riley Stoker Corp., Worcester, MA (USA). Jul 1990. 320p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
87MC23295. Order Number DE90015332. Source: OSTI; NTIS; 
GPO Dep. 

Under a contract with Morgantown Energy Technology Center 
(METC), Riley Stoker Corporation (Riley) has developed designs 
and cost estimates for two coal-fired systems using Riley’s Multi 
Solid Fluidized Bed (MSFB) concept. One is a package unit de- 
signed for commercial and institutional customers and the other is 
an advanced concept MSFB intended for small industrial cus- 
tomers. The nominal steam capacities selected for these two 
boilers are 30,000 Ibs/hr and 110,000 lIbs/hr, respectively. The ob- 
jective of this three level project is to develop an efficient means of 
generating steam utilizing our vast reserves of coal and to do so in 
a cost effective and environmentally acceptable manner. This re- 
port describes the design, marketing and economic analyses of the 
two designs. An economic comparison between the conventional 
oil fired and the fluidized bed systems is presented. Discussions 
are included on design analysis; materials handling of coal, lime- 
stone, and ash; sorbent reactivity; economics; and pilot plant test 
plan. 30 refs., 87 figs., 67 tabs. 


6996 (DOE/MC/25069-2891) Pulsed atmospheric fluidized 
bed combustion preliminary feasibility study: Task 1, Topical 
report. Manufacturing and Technology Conversion International, 


Inc., Columbia, MD (USA). May 1990. 126p. Sponsored by U.S. 
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DOE Fossil Energy. DOE Contract AC21-88MC25069. Order Num- 
ber DE90015331. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of a feasibility study for the de- 
velopment of an innovative Pulsed Atmospheric Fluidized Bed 
Combustion (PAFBC) technology intended to expand coal utiliza- 
tion within the residential, commercial, and small industrial sectors 
of the economy. The analysis indicates that a coal-based technol- 
ogy that provides competitive levels of cost, performance, and 
reliability at the 1000 to 10,000 PPH steam can displace as much 
as 2.5 Quads of gas and oil within the residential, commercial, and 
light industrial sectors. In the industrial sector, systems from 
10,000 to 50,000 PPH steam can displace another 1.1 Quads of 
energy. 41 refs., 28 figs., 19 tabs. 


6997 (DOE/METC-90/0269) Fluidized-bed combustion: 
Technology status report. Botros, P.E. USDOE Morgantown En- 
ergy Technology Center, WV (USA). Apr 1990. 74p. Sponsored by 
U.S. DOE Fossil Energy. Order Number DE90009688. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the activities of the Morgantown Energy 
Technology Center's research and development program in 
fluidized-bed combustion from October 1, 1987, to September 30, 
1989. The Department of Energy program involves atmospheric 
and pressurized systems. Demonstrations of industrial-scale atmo- 
spheric systems are being completed, and smaller boilers are 
being explored. These systems include vortex, multi-solid, spouted, 
dual-sided, air-cooled, pulsed, and waste-fired fluidized-beds. Com- 
bustion of low-rank coal, components, and erosion are being 
studied. In pressurized combustion, first-generation, combined- 
cycle power plants are being tested, and second-generation, 
advanced-cycle systems are being designed and cost evaluated. 
Research in coal devolatilization, metal wastage, tube corrosion, 
and fluidization also supports this area. 52 refs., 24 figs., 3 tabs. 


6998 (DOE/PC/70771-T10-Vol.3) Kinetics of sulfur and ni- 


trogen reactions in combustion systems: Volume 3, Kinetics 
of nitrogen reactions. Kramlich, J.C. (Energy and Environmental 


Research Corp., Irvine, CA (USA)); Seeker, W.R.; Lester, T.W.; 
Wendt, J.O.L. Energy and Environmental Research Corp., Irvine, 
CA (USA); Arizona Univ., Tucson, AZ (USA); Louisiana State 
Univ., Baton Rouge, LA (USA); Massachusetts Inst. of Tech., Cam- 
bridge, MA (USA); Physical Sciences, Inc., Woburn, MA (USA). 
Oct 1989. 428p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract AC22-84PC70771. Order Number DE91002625. Source: 
OSTI; NTIS; GPO Dep. 

This volume is the last of a three volume set. Specifically, the 
activities reported herein cover investigations on the problem of 
determining NO yields from pulverized coal flames. Work also fo- 
cused on several approaches to reducing NO in combustion 
products. The work is described in the following sections. Homoge- 
nous Kinetics: This task seeks to improve and update a model 
describing homogenous fuel nitrogen reactions. The specific focus 
is reburning, although all fuel chemistry (through C2 hydrocarbons) 
is considered. Nitrogen species include HCN, N2O, NH3, NOx, and 
all the relevant intermediates. Heterogenous Reduction: This 
project was designed to measure the rate of NO reduction on soot 
so that the importance of the heterogenous pathway could be 
quantitatively determined. Fuel-Nitrogen Reactions in Pulverized 
Coal Combustion: This project is designed to provide a bridge be- 
tween the more fundamental elements of the program. The goal is 
to develop global data against which the more fundamental models 
can be compared. Nitrous Oxide Behavior: This section describes 
the development of an analytical method for measuring nitrous 
oxide in flue gases. It also describes the discovery of a major sam- 
pling artifact in which N2O is produced with containers that are 
commonly used for grab samples. Post-Flame NO, Reduction 
Agents: This project focused on the detailed kinetics of the reduc- 
tion of NO by cyanuric acid. The study also focused on the 
promotion of the reaction by CO. 3 refs., 34 figs., 4 tabs. 


6999 (DOE/PC/79654-T1) Development of a pulse coal 
combustor for industrial applications: Phase 1, Final report. 
Manufacturing and Technology Conversion International, Inc., 
Columbia, MD (USA). 31 Oct 1990. 127p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-87PC79654. (MTCI-79654-PI- 
F). Order Number DE91006848. Source: OSTI; NTIS; GPO Dep. 
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This report presents the results of the first phase of a program 
for the development of a retrofit pulse coal combustor for industrial 
applications. This phase was comprised of laboratory-scale (ap- 
proximately 2 MMBtu/hr) combustor design optimization testing and 
the preparation of an integrated prototype combustor system design 
at approximately 3.5 to 5.0 MMBtu/hr scale for further development 
in Phase IA. The program objective was to develop an advanced 
pulse coal combustor system at the required scale that has high 
carbon utilization, high ash rejection, low flue gas emissions and 
low sensitivity to variations in fuels specifications. An optimized tan- 
dem advanced refractory chamber unit was designed and fabricate 
during October and November 1987. The unit logged approxi- 
mately 100 hours of operation burning pulverized coals, micronized 
coals, coal-water slurries made of pulverized coal, and micronized 
coal. Sulfur capturing sorbents lime/limestone were injected into 
the combustor system to evaluate sulfur capturing efficiency. 
Staged air injections were also investigated. 42 figs., 16 tabs. 


7000 (DOE/PC/79903—-T6) Optical properties of flyash: 
Quarterly report, 1 Ju September 1990. Self, S.A. Stanford 
Univ., CA (USA). High Temperature Gasdynamics Lab. Oct 1990. 
49p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79903. Order Number DE91004205. Source: OSTI; NTIS; 
GPO Dep. 

The general aims of this research are to provide a fundamental 
scientific basis for the physical understanding and reliable calcula- 
tion of radiative heat transfer in coal combustion systems, 
particularly as it is influenced by the presence of inorganic 
constituents deriving from the mineral matter in coal. Work is orga- 
nized under four tasks: Characterization of Flyash: The chemical 
composition and size distribution of representative flyashes are 
being measured by appropriate microanalytical techniques; Mea- 
surements of the Optical Constants of Slags: Measurements of the 
infrared optical constants (i.e., the complex reflective index m = n 
— ik) of synthetic slags are being made as a function of wave- 
length and temperature for controlled compositions. Particular 
attention will be given to the contribution of the Fe203 content and 
its valence state. The data is being reduced to yield formulae 
giving the complex refractive index over relevant ranges of wave- 
length and temperatures, as a function of the relevant metal oxide 
constituents; Sample Calculations of the Radiant Properties of Fly- 
ash Dispersions: This component comprises various calculations to 
guide and evaluate the experimental work under the other three 
tasks; and Measurement of the Radiant Properties of Flyash Dis- 
persions: This bench-scale experiment is planned to compare the 
measured radiant properties of a dispersion of well-characterized 
ash with computations based on data developed under the first two 
tasks. Progress is described in all areas. 10 refs., 20 figs., 5 tabs. 


7001 (DOE/PC/88911—-T5) Thermally induced structural 
changes in coal combustion: Quarterly progress report, May 
1, 1990—July 31, 1990. Gavalas, G.R.; Flagan, R.C. California Inst. 
of Tech., Pasadena, CA (USA). 6 Dec 1990. 19p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FG22-88PC88911. Order 
Number DE91005739. Source: OSTI; NTIS; GPO Dep. 

Research continued on coal combustion. The project objectives 
are (1) to measure the effect of devolatilization temperature and 
time on the properties of the char and (2) characterize and quantify 
the effect of thermal annealing on char reactivity during char 
burnout under conditions of pulverized combustion. Work done 
during this reporting period includes: coal devolatilization/char gen- 
eration; char oxidation in the thermogravimetric analyzer (TGA). 
Oxidation was conducted at 500°C in a 5% O2-No mixture at 150 
cm?/min flowrate. Under these conditions external and intraparticle 
diffusional limitations were negligible. Three chars obtained from 
the Pittsburgh No. 8 coal were used in the experiments; oxidation 
of single char particles in the electrodynamic balance. Experiments 
were carried out with particles from the Pittsburgh No. 8 char and 
a “spherocarb” synthetic char obtained from a vendor. The sphero- 
carb char was used because the particles are nearly spherical thus 
avoiding the complications of irregular particle shape. 15 figs., 1 
tab. 


7002 (DOE/PC/88913-T7) Mechanics/heat-transfer relation 
for particulate materials: Quarterly report. Campbell, C.S. Uni- 
versity of Southern California, Los Angeles, CA (USA). Dept. of 
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Mechanical Engineering. Oct 1990. 11p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-88PC88913. Order Number 
DE91005463. Source: OSTI; NTIS; GPO Dep. 

Work continued on heat transfer of particulate materials. In this 
quarter, we have been continuing with the dry granular shear cell 
experiments and have extended our previous results to different 
materials. We are also continuing with the development of a new 
particle pressure probe, but ran into drift problems in the calibra- 
tion, which we hope have been resolved. Thermal conductivity 
measurements are described. 9 figs. 


7003 (DOE/PC/89759-T3) Investigation of the rank depen- 
dence of tar evolution: Quarterly report, 1 April 1990-30 June 
1990. Freihaut, J.D.; Proscia, W.M. United Technologies Research 
Center, East Hartford, CT (USA). [1990]. 23p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-89PC89759. Order Num- 
ber DE91005884. Source: OSTI; NTIS; GPO Dep. 

The objective of this study are to develop an improved under- 
standing of the process of coal tar evolution, its relationship to the 
structural characteristics of the parent coal, and the dependence of 
the chemical and physical properties of the tar products on the 
conditions of devolatilization. Data from this study are expected to 
allow hypothesis testing and refinements of coal devolatilization 
models relevant to the pulverized coal combustion process. A 
range of coal ranks, from a Texas lignite to a Pennsylvania an- 
thracite, are employed in the investigation. In addition, a high 
temperature polymer, a polyimide, is utilized as an additional refer- 
ence case. The polyimide serves as a truly polymeric reference 
material for examining the nitrogen evolution behavior of coal. The 
samples are subjected to elemental composition determination, in- 
frared absorbance characterization, calorific value measurement, 
high temperature ash analysis, and maceral composition. Potential 
tar yields are determined by long hold time heated grid investiga- 
tions of each coal at a final temperature and heating rate observed 
to maximize tar yields for the reference coal. Relative tar evolution 
kinetic behavior is determined by zero hold time heated grid inves- 
tigations of each coal. 4 refs., 13 figs., 2 tabs. 


7004 (DOE/PC/89904—T20) Fine particle coal as a source 
of energy in small-user applications: Final report, January 1, 
1989-August 31, 1990. Rajan, S. Southern Illinois Univ., Carbon- 
dale, IL (USA). Dept. of Mechanical Engineering and Energy 
Processes. Nov 1990. 58p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC22-89PC89904. Order Number DE91005883. 
Source: OSTI; NTIS; GPO Dep. 

The use of fine particle micronized coal as a source of energy for 
home heating applications has been explored in previous years un- 
der this program in a 150,000 Btu/hr pulse combustor. Experimental 
studies have been conducted on the combustion characteristics of 
micronized coal and combustion efficiencies have been measured. 
Emission levels of NO, and SO, have been measured. In this final 
year of the program, the combustion and emissions characteristics 
of micronized coal were further explored in terms of the influence 
of stoichiometric ratio and frequency effects. Also, a model has 
been proposed which has potential for incorporating the unsteady 
mixing occurring in pulse combustors. 31 refs., 21 figs., 3 tabs. 


7005 (DOE/PC/90751—T5) Transformations of Inorganic 
coal constituents in combustion systems: Quarterly report No. 
16, July 1-September 30, 1990. Boni, A.A. (PSI Technology Co.., 
Andover, MA (USA)); Helble, J.J.; Srinivasachar, S.; Wilemski, G.; 
Sarofim, A.F.; Beer, J.M.; Peterson, T.W.; Wendt, J.O.L.; Huffman, 
G.P.; Huggins, F.E. PS! Technology Co., Andover, MA (USA). Nov 
1990. 104p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC22-86PC90751. (PSI-1024;TR-1091). Order Number 
DE91005991. Source: OSTI; NTIS; GPO Dep. 

Objectives of this project are: (1) define the partitioning of inor- 
ganic constituents associated with raw coal particles among 
products (including vapors, aerosols, and residual char/ash parti- 
cles) formed under conditions representative of pulverized coal 
flames as a function of the specific (intrinsic and extrinsic) charac- 
teristics of the raw coal and the environment in which the 
transformations occur; and (2) characterize the resultant spectrum 
of products in detail; elucidate and quantify the fundamental pro- 
cesses by which transformations of the inorganic constituents 
occur; and develop, based on the information required in a. and b. 
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above, a tractable “process” model capable of predicting the signifi- 
cant features of the transformation process, most importantly, the 
nature and distribution of products. The work discussed highlights 
recent accomplishments in modeling synthetic char particle 
combustion times and temperatures with allowance for oxygen dis- 
sociation in the char boundary layer; in developing a continuum 
model for residual ash information and char fragmentation, permit- 
ting a more detailed time-resolved study of ash coalescence within 
a burning char particle; and in continuing development of the engi- 
neering model for ash particle formation. 40 refs., 25 figs., 10 tabs. 


7006 (DOE/PC/91254—T1) Production of molten-caustic- 
leached coal for combustion testing: Final report. Anast, K.R. 
AMAX Research and Development Center, Golden, CO (USA). 
[1990]. 37p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-86PC91254. Order Number DE90008442. Source: OSTI; 
NTIS; GPO Dep. 

High-sulfur coal from the Pittsburgh #8 and the Kentucky #11 
seams was cleaned by subjecting the coal to both gravity separa- 
tion and molten-caustic leaching. After an initial 20-pound sample 
of cleaned coal was produced from each feed stock in the labora- 
tory, a production circuit was constructed and 2400 pounds of 
cleaned coal was prepared for combustion testing. Over 91% of 
the sulfur and 99% of the ash were removed from the feed coal af- 
ter cleaning. 5 refs., 4 figs., 9 tabs. 


7007 (SAND—90-8247) Coal combustion science: Quar- 
terly progress report, July-September 1990. Hardesty, D.R. 
(ed.); Baxter, L.L.; Fletcher, T.H.; Mitchell, R.E. Sandia National 
Labs., Livermore, CA (USA). Nov 1990. 137p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC04-76DR00789. Order Num- 
ber DE91004909. Source: OSTI; NTIS; GPO Dep. 

The objective of this activity is to support the Office of Fossil 
Energy in executing research on coal combustion science. This ac- 
tivity consists of basic research on coal combustion that supports 
both the Pittsburgh Energy Technology Center (PETC) Direct 
Utilization Advanced Research and Technology Development Pro- 
gram, and the International Energy Agency (IEA) Coal Combustion 
Science Project. Specific tasks include: coal devolatilization, coal 
char combustion, and fate of mineral matter during coal combus- 
tion. 91 refs., 40 figs., 9 tabs. 


7008 (VTT-SYMP-108) Low-grade fuels: Volume 2. Korho- 
nen, M. (ed.). Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
1990. 460p. (CONF-890668—Vol.2: Symposium on low-grade fuels, 
Helsinki (Finland), 12-16 Jun 1989). Order Number DE91741612. 
Source: OSTI; NTIS (US Sales Only). 

The Symposium on Low-Grade Fuels was held in Helsinki on 
June 12-16, 1989. The Symposium was organized by the Technical 
Research Centre of Finland in cooperation with the Finnish Ministry 
of Trade and Industry. The occasion gathered together specialists 
from 19 countries to exchange experience and information about 
low-grade fuels. These fuels, for example, lignite, peat, wood, in- 
dustrial byproducts, waste, etc., are in many areas important local 
energy sources. However, they have often in high moisture or ash 
content or a difficult ash behaviour, which make them low-grade fu- 
els, although their organic constituents may be of prime quality. 
The common goal was to minimize operational problems and 
environmental consequences of using these difficult fuels. The pro- 
gramme consisted of an Introductory session and of technical 
sessions on Combustion of Low-Grade Fuels, Gasification of Low- 
Grade Fuels, Behaviour of Low-Grade Fuels during Handling, Ash 
Behaviour, and Environmental Aspects Related to the Utilization of 
Low-Grade Fuels. Poster presentations were also held. 


7009 (VTT-SYMP-—108, pp. 91-116) First step towards an 
expert system concerning the prediction of the slagging and 
fouling behaviour of fuels and furnaces. Altmann, W. (Technical 
University of Dresden, Dresden (German Democratic Republic)). 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668—Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

With the energetic utilization of solid fuels there are incentives, 
to an increasing extend, to overcome operating difficulties caused 
by slagging and fouling phenomena. Statistical and experimental 





procedures facilitate a prognostication of the tendency of deposit of 
brown, salt and hard coals. By means of thermal diagnostiques and 
for the purpose of suitable process control, it is possible to find out 
the heating surface condition due to increased deposits. With the 
reconnaissance of the complex mechanisms of the formation of de- 
posits it is, in addition to a physical and mathematical modeling of 
the flow and heat transmission processes, especially the compara- 
tive anatomy of steam generators and working conditions which 
furthers the knowledge of deposition. In order to reduce slagging in 
the furnace and at the superheater heating surfaces, swirl burner 
combinations prove to be advantageous by virtue of their aerody- 
namic properties. Especially difficult fuels such as salt coals require 
a special technique of combustion. As an alternative circulating flu- 
idized bed firing may be considered as a low-temperature axial 
cyclone reactor. For the qualification of decisions with reference to 
designing and reconstruction it is necessary to take into considera- 
tion the collective level of knowledge resulting from theory, 
experience, which is suitable for us in an expert system. 


7010 (VTT-SYMP-108, pp. 9-16) Handling systems for 
peat, wood and sludge in industrial projects. Kalmari, A. 
(Ekono, Helsinki (Finland)); Maskuniitty, H.; Kosunen, P. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668—Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

Two alternative low grade fuel handling cases will be described. 
The first case will describe the peat handling system for a peat and 
coal fired. 125 MW cogenerating unit in Seinaejoki, Finland. The 
unit is under construction and can achieve 100% capacity with 
peat and coal. The unit has a 300 MW circulating type fluidized 
bed boiler. The second case is from the Anjala paper mill of Tam- 
pella Oy describing an existing system where sludges from a 
primary clarifier, a biological waste water treatment plant and the 
clarifier of a wood debarking drum waste water pond are treated 
and combusted in a fluidized bed boiler. 


7011 (VTT-SYMP-108, pp. 43-53) Improving of perfor- 
mance and economy of heating power plants by means of 
steam fluidized bed drying of fuel. Jahkola, A. (Helsinki Univ. of 
Technology, Otaniemi (Finland)); Isoniemi, M.; Wilen, C. Valtion 


Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668—Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OST]; NTIS (US Sales Only). 
Steam fluidized bed drying of fuel is a new, advanced alternative 
for conventional flue-gas drying methods. The use of steam as dry- 
ing medium makes it possible to decrease energy losses compared 
to traditional methods. The integration of a fluidized bed steam 
dryer into a district heating power plant has been examined as an 
application. At the district heating power plant the dryer is heated 
indirectly with extraction steam from the turbine and the conden- 
sate can be recirculated into the feed water tank. By condensing 
the vapour evaporated from the fuel in an additional district heat 
exchanger, until 80% of energy used for drying can be recovered. 
Compared to the drying with flue-gas, traditionally used at the dry- 
ing of moist fuels, steam fluidized bed dryer gives a 10-15% fuel 
savings. Although the generated electric power output decreases 
by some percents and the investment costs increase at the same 
time, the overall economy of the cogeneration plant improves con- 
siderably. The Helsinki University of Technology and the Technical 
Research Centre of Finland have jointly constructed a steam flu- 
idized bed drying pilot-plant in Otaniemi on purpose to study the 
heat transfer, hydrodynamics and steam-recirculation of a fluidized 
bed and the influences of different fuels and bed materials on 
those. The results of the experiments prove the steam fluidized 
bed drying of fuel workable without any essential technical prob- 
lems. On grounds of the results optimal technical solutions and 
dimensions for commercial steam dryers have been developed. In 
the paper the economical competitiveness of a steam fluidized bed 
dryer will be proved against traditional solutions in a case of a peat 
fired district heating power plant. In addition most characteristic 
physical features of the steam fluidized bed drying will be pre- 
sented on the base of the performed pilot-plant experiments. 
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7012 (VTT-SYMP-108, pp. 117-128) Ash utilization after 
combustion and thermal processing of low-grade fuels. Oepik, 
|. (Academy of Sciences of the Estonia S.S.R., Tallin (USSR)). 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668—Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

Utilization of high ash content low-grade fuels in power engineer- 
ing and thermal processing units includes utilization of solid 
residue: bottom and fly-ash from boilers or coke, semi-coke and 
ashes from processing units. In the last case the main problem is 
to get the residue buried in ash dumps or worked out mines harm- 
less to the environment. The ashes derived from combustion units 
are completely oxidized ash utilized as fertilizers in agriculture, as 
a component of construction details and high-strength cements, 
also in road construction. The influence of combustion methods, 
gas cleaning and ash removal systems on the quality oil-shale 
ashes, as well as selective ash separation in multi-stage precipita- 
tors are discussed. 


7013 (VTT-SYMP-108, pp. 129-140) The effect of water jet 
lancing on furnace wall tubes of high slagged deposit fuel- 
fired boilers. Vasiliev, V.V. (All-Union Heat Engineering Institute, 
Siberian Branch, Krasnoyarsk (USSR)); Kovalevitch, |.A.; Maidanik, 
M.N. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. 
(CONF-890668—Vol.2: Symposium on low-grade fuels, Helsinki 
(Finland), 12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. 
Order Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

In this paper the results of investigating the effectiveness of wa- 
ter jet lancing on furnace wall tubes of slagged deposits fuels fired 
boilers type E-500, P-64, P-67 are given. The boilers of these 
types are designed to burn Jugoslavian lignites are Beresovo lig- 
nites of the Kansk-Achinsk deposits. Recommendations for usage 
of low retractable, long retractable and long-range water blowers, 
depending on the design, produced in the USSR, the furnace di- 
mension and stability of deposits are given as well. 


7014 (VTT-SYMP-108, pp. 175-185) N2O, NO and NO» 
emissions from peat and coal in pulverized fuel combustion 
between 730 and 950 deg C. Aho, M.J. (Valtion Teknillinen 
Tutkimuskeskus, Jyvaeskylae (Finland). Polttoaine- ja Polttotekni- 
ikan Lab.); Linna, V.L.; Rantanen, J.T. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-890668—Vol.2: 
Symposium on low-grade fuels, Helsinki (Finland), 12-16 Jun 
1989). In Low-grade fuels: Volume 2. 460p. Order Number 
DE91741612. Source: OSTI; NTIS (US Sales Only). 

Formation of nitrogen oxides (N20, NO and NOz) in pulverized 
coal and peat combustion was studied. Experiments were per- 
formed at different temperatures in an entrained flow reactor where 
conditions are accurately controlled. The experiments simulate un- 
staged pulverized fuel combustion, but the fueVair suspensions are 
more dilute than in full-scale combustion. The formation of nitrogen 
oxides inside the flame was studied too. Amounts of N2O and NO2 
were measured by ON-LINE FT-IR analysis, which is the only cer- 
tain method known for the determination of N2O. Our goal was to 
determine the maximum levels of nitrogen oxides, especially N2O, 
formed during peat and coal combustion, and to find methods for 
decreasing them. N2O concentrations in the flue gas were low for 
all samples when the temperature in the combustion environment 
exceeded 900 deg C; the maximum level of N2O in that region 
was about 30 ppm per 10% COz, reached at 920 deg C. In dilute 
fueVair suspensions and at low temperature, N2O emissions 
increased strongly, and with peat of high nitrogen content the max- 
imum level exceeded 400 ppm per 10% COz at 730 deg C. With 
coal, complete burnout took place at temperatures about 800 deg 
C in the reactor conditions used. The maximum level of N2O for 
coal in dilute fuel/air mixtures was about 190 ppm per 10% CO. 
The experiments done with the entrained flow reactor predict that 
emissions of N20 will be low (bigger than 20 ppm/10% COz) in 
normal pulverized combustion of coal and peat, where the flame 
temperature is considerably above 1000 deg C. Emissions may be 
high if the boiler is used with an exceptionally low load. 


7015 (VTT-SYMP-108, pp. 187-201) Finding physical un- 
derstanding of NOx reduction in fluidized bed combustion of 
high-ash coal by regression analysis. Wagener-Lchse, G. 
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(Ruhr-Universitaet Bochum, Bochum (Germany, F.R.). Energieanla- 
gentechnik); Kremer, H. Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). 1990. (CONF-890668—Vol.2: Symposium on low-grade 
fuels, Helsinki (Finland), 12-16 Jun 1989). In Low-grade fuels: Vol- 
ume 2. 460p. Order Number DE91741612. Source: OSTI; NTIS 
(US Sales Only). 

To examine the influence of the mode of fluidization and bed 
height on the emission of nitrogen oxides in atmospharic bubbling 
fluidized beds we conducted experiments with a high ash coal (25- 
35% Ash) containing 28% mean volatile matter that was sieved to 
-2.2440 mm and -4.5+2.24 mm respectively. The mode of fluidiza- 
tion was varied by using sand (SiOz) of different particle size 
distributions (-0.7+0.2 mm, -1.2+7 mm), different bed heights (1.3 
smaller than H/D smaller than 3 expanded) and superficial veloci- 
ties (0.37 smaller than u smaller than 1 m/s). Bed temperature 
ranged from 750 deg C to 930 deg C and oxygen partial pressure 
from 2% to 19% dry. A multiple regression analysis of the results 
being expressed in terms of fuel-N conversion showed a remark- 
able decrease of the emission level by increasing the height of the 
fluidized bed and decreasing the superficial velocity. By combina- 
tion of different variables to physically meaningful quantities and 
stepwise regression analysis it was possible to explain 80% of 129 
different experiments with deviations less than 25% by only three 
different parameters. This way 85% of the conversion results of 
fuel-N to NO could be attributed to a high in bed gas residence 
time, a high carbon content and a strong reduction reaction in the 
bed. 


7016 (VTT-SYMP-108, pp. 203-214) SO., NO, and halo- 
gens emission control in pyroflow circulating fluidized-bed 
bollers when using low grade fuels. Hiltunen, M. (Ahistroem (A.) 
Oy, Karhula (Finland). Karhulan Tehtaat). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-890668—Vol.2: 
Symposium on low-grade fuels, Helsinki (Finland), 12-16 Jun 
1989). In Low-grade fuels: Volume 2. 460p. Order Number 
DE91741612. Source: OSTI; NTIS (US Sales Only). 

Commercial boiler and pilot plant data have proven the ability 
and flexibility of the Ahistrom Pyroflow to burn a wide variety of low 
grade fuels, such as wood waste, peat, lignite, anthracite and 
mixtures hereof, economically, and still meet the stringent environ- 
mental requirements. Typical features of these fuels are high 
moisture and ash content, low heat value and often high sulfur, 
halogens and nitrogen content. This means that emission control is 
a specific problem for each fuel. Sulfur dioxide emissions are effec- 
tively controlled simply by feeding limestone into the furnace. In 
this way very high sulfur fuels can be combusted. The use of lime- 
stone eliminates the sulfur trioxide emissions. Also halogens 
emissions can be controled with limestone. NO and NO2 emissions 
are controlled by staged combustion, and by direct injection of am- 
monia or urea into furnace. 


7017 (VTT-SYMP-—108, pp. 215-232) Research into particu- 
late removal and NO, emission control of pressurized 
fluidized bed combustion. Andries, J. (Delft University of Technol- 
ogy, Delft (The Netherlands). Laboratory for Thermal Power 
Engineering); Boersma, D.; Hein, K.R.G. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-890668-Vol.2: 
Symposium on low-grade fuels, Helsinki (Finland), 12-16 Jun 
1989). In Low-grade fuels: Volume 2. 460p. Order Number 
DE91741612. Source: OSTI; NTIS (US Sales Only). 

Research on pressurized fluidized bed combustion of coal at the 
Delft University of Technology started in 1974. A 'sub-pilot’ scale 
combustion test rig with a diameter of 0.5 m, operating pressure up 
to 10 bar and a maximum thermal capacity of 1.6 MWth has been 
available since 1976. In the past detailed experimental and theoret- 
ical investigations on fluidization, heat transfer and dynamic 
behaviour have been carried out. Since 1985 aspects like the re- 
duction of particulate emission using hot gas cleanup devices and 
the reduction of nitrogen oxides by combustor modifications have 
been the main research topics. During various series of trials the 
influence of fuel related and operation dependent parameters upon 
particulate emissions and the formation and reduction of nitrogen 
oxides have been investigated. Some of the experimental results 
with regard to major influencing parameters like fuel composition, 
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oxygen concentration and operating pressure will be presented to- 
gether with some preliminary data on the high temperature filtration 
behaviour of a granular bed filter. 


7018 (VTT-SYMP-108, pp. 243-260) Management of emis- 
sions in peat drying and burning. Moilanen, E. (Imatran Voima 
Oy, Vantaa (Finland)); Partonen, S.; Moring, K.; Aeijaelae, M. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668-Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

The use of peat in large power plant boilers has not been totally 
straightforward. New process connections, in particular, where eco- 
nomic solutions are reached with respect to the process have 
caused problems in the operation. New process connections 
caused problems for instance in electrostatic precipitators (ESP) 
and by generating malodorous emissions. By having gone deeply 
into the problems, we have been able to arrive at satisfactory solu- 
tions. A common difficulty in the burning of peat is pea’s rapid 
quality fluctuations which require close control in order to minimize 
the the emissions in burning. Imatran Voima Oy (IVO) has devel- 
oped a monitoring and control system for burners based on 
real-time graphic data processing. 


7019 (VTT-SYMP-108, pp. 261-270) Removal of sulfur 
emissions when firing low-grade fuels. Kenakkala, T. (Tampella 
Ltd., Tampere (Finland). Air Pollution Control); Pokki, T. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668—Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

The Tampella LIFAC desulfurization process is an improved lime- 
stone injection process, where after-activation is carried out by 
water. The LIFAC process has been tested both for coal and oil fir- 
ing with a wide selection of fuels. The results show that the LIFAC 
process issuitable and effective in removing over 80% of the SO. 
in flue gas for different fuels irrespective of the sulfur content of the 
fuel. 


7020 (VTT-SYMP-108, pp. 289-300) Pressurized fluidized 
bed combustion of low-grade fuels-research, applicability and 
markets in Finland. Jahkola, A. (Helsinki Univ. of Technology, 
Otaniemi (Finland)); Horvath, A.; Hulkkonen, S. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-890668—Vol.2: 
Symposium on low-grade fuels, Helsinki (Finland), 12-16 Jun 
1989). In Low-grade fuels: Volume 2. 460p. Order Number 
DE91741612. Source: OSTI; NTIS (US Sales Only). 

Pressurized fluidized bed combustion and gasification technology 
(PFBC/G) and its combined cycle applications are rapidly becoming 
serious alternatives to conventional power plant processes. The ad- 
vantages of PFBC/G technology are: high thermal efficiency, good 
encironmental performance and suitability for a great variety of fu- 
els, including low-grade fuels. In the cogeneration of power and 
heat an essentially higher power-to-heat ratio can be achieved. The 
PFBC/G-combined cycle cogeneration processes are of special in- 
terest in Finland, for two reasons: (a) the only potential indigenous 
fuel is a low-grade fuel (peat), (b) the demand for electric power is 
increasing rapidly, while the growth of heat consumption of the 
cities and industry slows down. In this paper some attractive PFBC- 
combined cycle cogeneration power plant processes are reviewed 
and compared both technically and economically with conventional 
ones. According to process evaluations, particularly in the case of 
moist fuels economically the PFBC cogeneration processes seem 
to be extremely attractive. A wide research and development pro- 
gramme has been initiated to adapt pressurized fluidized bed 
technology to Finnish conditions. The research is carried out 
mainly on a test facility constructed jointly by Helsinki University of 
Technology, Technical Research Centre of Finland and Imatran 
Voima in Espoo. In this paper characteristic experimental results of 
pressurized combustion of peat are presented as well as some at- 
tractive process alternatives and markets are reviewed. 


7021 (VTT-SYMP-—108, pp. 301-310) Controlability of low- 
rank coal steam generators. Moumdjian, G.S. (Higher Institute for 
Mechanical and Electrical Engineering, Sofia (Bulgaria)). Valtion 





Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668-Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

The report reveals briefly the theoretical approach for solving the 
problem of controllability of steam generators utilizing lignites with 
variable quality. The paper also reflects part of the gained experi- 
ence in this field in the People’s Republic of Bulgaria. 


7022 (VTT-SYMP-108, pp. 311-322) The removal of alkali 
metals from hot gas. Orjala, M. (Valtion Teknillinen 
Tutkimuskeskus, Jyvaeskylae (Finland). Polttoaine- ja Polttotekni- 
ikan Lab.); Haukka, P. Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). 1990. (CONF-890668—Vol.2: Symposium on low-grade 
fuels, Helsinki (Finland), 12-16 Jun 1989). In Low-grade fuels: Vol- 
ume 2. 460p. Order Number DE91741612. Source: OSTI; NTIS 
(US Sales Only). 

In investigations in progress at the Fuel and Combustion Labora- 
tory of the Technical Research Centre of Finland, we have been 
studying in co-operation with A. Ahlstrom Boiler Works, the re- 
moval of alkali metals from flue gases of ash-rich fuel with a dense 
suspension particle cooler. The applications of the particle cooler 
can be found in combined cycles and in industrial gas cleaning and 
heat recovery. We have also developed a general mathematical 
model of heat and mass transfer as well as chemical and physical 
reactions in multiphase systems. 


7023 (VTT-SYMP-108, pp. 323-330) Radiating heat trans- 
fer In the power boller downtake gas duct when firing 
high-ash coal. Sudarev, A.V. (VTUS-Leningrad Metal Plant-LMZ, 
Leningrad (USSR)); Antonovsky, V.I.; Kiselev, O.V.; Sivchikov, S.B. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668-Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

The experimental study of radiation heat transfer in the downtake 
gas duct of the pulverized-coal fired steam boiler for 500 MW 
power unit when firing high-ash (40% ash content) coal from Ek- 
ibastuz coal field was carried out by means of the radiometer probe 
with rotary optical axis. The local values of the combustion product 
temperature were measured simultaneously in the down-take and 
the operation parameters for boiler gas and steam ducts were reg- 
istered. The dependence of the extinction coefficient of combustion 
products on the radiating layer thickness was obtained. The radiat- 
ing power, generated in the gas space, remote from the steam 
superheater and reaching the super heater boundaries, was mea- 
sured. The heat release coefficients from radiation and heat transfer 
coefficients, were determined for definite operation conditions of 
the superheater working. The contribution of the gas space outside 
the steam superheater into the radiating heat transfer negligible. 


7024 (VTT-SYMP—108, pp. 389-398) Effects of peat quality 
control. Impola, R. (Valtion Teknillinen Tutkimuskeskus, Jyvaesky- 
lae (Finland). Polttoaine- ja Polttotekniikan Lab.); Miettinen, M. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668-—Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 
Studies carried out at large pulverized peat combustion power 
plants have shown the significance of fuel peat quality control. 
Moisture content, energy density and particle size and their varia- 
tions are important characteristics in the peat flow into the boiler. 
The combustion experiments were carried out at the Rauhalahti 
peat and coal-fired power plant and in a 5 MW combustion test 
laboratory. The particle size of the pulverized peat was shown to 
be more significant for the stability of the combustion and the final 
combustion of the particles than the moisture content of the fuel. 
That is valid also from the point of view of the heat transfer in the 
boiler. This is significant e.g. for the dimensioning of the peat pre- 
treatment system and the furnace design. The particle size of the 
powder and the composition of the fuel are also important factors 
in the formation of nitrogen oxides. In the pulverized combustion, 
the particle size of peat has to be controlled despite variations in 
the properties of the raw peat. The control of fuel peat quality can 
be developed in many phases between peat production and com- 
bustion. This was shown in a research project carried out at the 
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Toppila power plant. Main methods for the quality control of peat 
are stockpiling on the peat bog, management of transport from the 
bog to the power plant and intermedite storage at the power plant. 
With the aid of experiments ‘in the boiler the lower and upper limits 
for the moisture content and energy density of fuel peat were 
found out on different load levels. The variations of peat properties 
were reduced further by developing the filling and discharging sys- 
tem of intermediate storages and by optimizing peat deliveries. 
After the research project, the share of auxiliary fuel oil at the 
power plant could be reduced and the peat producers were able to 
deliver more fuel peat to the power pliant. 


0150 Economic, Industrial, and Business Aspects 


7025 (DOE/EIA-0125(90/3Q)) Coal distribution, January— 
September 1990. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Coal, Nuclear, Electric and Alter- 
nate Fuels. 15 Jan 1991. 120p. Sponsored by U.S. DOE Energy 
Information Administration. Order Number DE91006801. Source: 
OSTI; NTIS; GPO; GPO Dep. 

This issue presents information for January through September 
1990. Coal distribution data are shown by coal-producing state of 
origin, consumer use, method of transportation, and state of desti- 
nation. All data in this report for 1990 are preliminary. Data for 
previous years are final. 6 figs., 34 tabs. 


0160 Health and Safety 
Refer also to citation(s) 6983, 6985 


7026 (IR-1155) An improved prototype ignition suppres- 
sion device for underground electrical face cutting equipment. 
Luzik, S.J. Mine Safety and Health Administration, Pittsburgh, PA 
(USA). Bruceton Safety Technology Center. 1988. 40p. Sponsored 
by U.S. Department of Labor. Order Number DE91005301. Source: 
OSTI; NTIS. 

An improved ignition suppression device was investigated by the 
Mine Safety and Health Administration. The device, developed by 
the Industrial Safety Division, is designed to be installed on the 
boom of a continuous mining machine and would function to sup- 
press frictionally induced methane ignitions in the face areas of 
underground coal mines. It was anticipated that the basic device 
could be modified to accommodate other types of electrical face 
cutting equipment with minimal design changes. Ultraviolet (UV) 
detection is used to sense the developing fireball and suppression 
is achieved by explosively rupturing steel canisters filled with an 
extinguishing agent. Canisters are enclosed in specially designed 
baffled mufflers which serve to abate high impulse noise and afford 
protection against roof falls and other physical abuse. The devices 
proved successful in suppressing simulated frictional ignitions in a 
limited number of gallery tests incorporating a mock-up cutter head 
of a continuous mining machine. 


7027 (IR-1196) Injury experience in coal mining, 1989. 
Mine Safety and Health Administration, Denver, CO (USA). Safety 
and Health Technology Center. 1990. 404p. Sponsored by U.S. 
Department of Labor. Order Number DE91005302. Source: OSTI; 
NTIS; GPO. 

This Mine and Safety and Health Administration (MSHA) infor- 
mational report reviews in detail the occupational injury and illness 
experience of coal mining in the United States for 1989. Data 
reported by operators of mining establishments concerning work in- 
juries are summarized by work location, accident classification, part 
of body injured, nature of injury, occupation, and anthracite or bitu- 
minous coal. Related information on employment, worktime, and 
operating activity also is presented. Data reported by independent 
contractors performing certain work at mining locations are de- 
picted separately in this report. For ease of comparison between 
coal mining and the metal and nonmetal mineral mining industries, 
summary reference tabulations are included at the end of both the 
operator and the contractor sections of this report. 3 figs., 46 tabs. 


7028 (VTT-SYMP-108, pp. 31-42) Improvement of safety 
in peat handling. Mutanen, K. (Technical Research Centre of Fin- 
land, Jyvaeskylae (Finland). Combustion and Thermal Engineering 
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Lab.); Nissinen, K.; Linna, V. Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland). 1990. (CONF-890668—Vol.2: Symposium on low- 
grade fuels, Helsinki (Finland), 12-16 Jun 1989). In Low-grade 
fuels: Volume 2. 460p. Order Number DE91741612. Source: 
OSTI; NTIS (US Sales Only). 

Special attention must be paid to the safety of peat handling due 
to the high reactivity of dry peat dust and the tendency of peat to 
self-heating in storage. Dust explosions and fires at milled or sod 
peat fired or processing plants may lead to serious damages. Peat 
dust has proved to have lower self-ignition, smouldering and igni- 
tion temperatures and higher maximum explosion pressure 
compared to coal dust. The improvement of safety in peat handling 
includes the development of fire detection and fire-fightting equip- 
ment, as well as the avoidance of the formation of dry peat dust 
and sources of ignition. Plant layout and materials should be se- 
lected so that cleaning is as easy as possible and in the case of 
eplosion, damage will be kept to a minimum. Explosion venting has 
to be used especially in silos and conveyors. Accurate safety 
instructions are needed for the planning of new plants. Safety mod- 
els and risk analyses will facilitate the planning of instructions, 
codes and rules. The training of plant operators in the use of fire- 
fighting equipment and hazard area behaviour is essential. 
However, where human beings are involved, errors can be ex- 
pected. In most cases large losses occur due to human errors of 
operators in not carrying out their tasks properly. This is why it is 
essential to try to minimize the risks of human errors, too. This pa- 
per introduces the results and conclusions of the R and D work 
carried out by the Technical Research Centre of Finland (VTT) on 
the improvement of safety in peat handling. Safety-related proper- 
ties of peat are compared to those of coal and wood fuels. 
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Refer also to citation(s) 9261 


0202 Reserves, Geology, and Exploration 
Refer also to citation(s) 7036, 7039, 7041 


7029 (DOE/EIA-0370(90)) Oll and Gas Field Code Master 
List 1990. USDOE Energy Information Administration, Washington, 
DC (USA). Office of Oil and Gas. 4 Jan 1991. 422p. Sponsored by 
U.S. DOE Energy Information Administration. Order Number 
DE91006225. Source: OSTI; NTIS; GPO; GPO Dep. 

This is the ninth annual edition of the Energy Information Admin- 
istration’s (EIA) Oil and Gas Field Code Master List. It reflects data 
collected through October 1990 and provides standardized field 
name spellings and codes for all identified oil and/or gas fields in 
the United States. There are 54,963 field records in this year’s Oil 
and Gas Field Code Master List (FCML). This amounts to 467 
more than in last year’s report. As it is maintained by EIA, the 
Master List includes: Field records for each state and county in 
which a field resides; field records for each offshore area block in 
the Gulf of Mexico in which a field resides;field records for each 
alias field name; fields crossing state boundaries that may be as- 
signed different names by the respective state naming authorities. 


7030 (DOE/ER/13748-3) Ammonium silicate diagenesis 
and its influence on the interpretation of fixed-ammonium 
anomalies as an exploration tool: Progress report, July 1, 
1989-November 30, 1990. Williams, L.B.; Ferrell, R.E. Jr. 
Louisiana State Univ., Baton Rouge, LA (USA). 30 Nov 1990. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
87ER13748. Order Number DE91004874. Source: OSTI; NTIS; 
GPO Dep. 

The study of nitrogen (NH,*) diagenesis associated with hydro- 
carbon occurrences is intended to aid in predicting favorable areas 
of petroleum exploration and recovery by establishing a better un- 
derstanding of the interaction of organic maturation products with 
clastic sedimentary sequences. This research has indicated that 
fixed-NH, in clays preserves anomalous NH,* abundances, thus 
recotding a significant reaction in the maturation of hydrocarbons 
which correlates with the oil window. Fixed-NH, concentrations are 
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independent of total organic carbon content, but increase with or- 
ganic maturity in source rocks (up to T~140 C). The authors have 
found anomalously high fixed-NH, concentrations in oil and gas 
reservoirs, and in sandstones that may have acted as migration 
conduits for a nearby oilfield. The remainder of the project period 
will be spent completing publications, and finalizing the interpreta- 
tion of results on fixed-NH, in the Salton Sea (SSDP) and 
Monterey Fm. The data that authors have collected from these ar- 
eas will allow them to examine the effect of high temperatures and 
high-N organic matter (prevalent on the west coast) on levels of 
NH,-fixation. The authors will also develop some preliminary ideas 
on the mechanism of NH,* oxidation responsible for high-N2 (gas) 
reservoirs such as Sorrento Field, Colorado. 


7031 (DOE/FE-0165P-3) Strategic Petroleum Reserve 
quarterly report, [July 1, 1990-September 30, 1990]. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (USA). Of- 
fice of Petroleum Reserves. 15 Nov 1990. 13p. Sponsored by U.S. 
DOE Fossil Energy. Order Number DE91006757. Source: OSTI; 
NTIS; GPO Dep. 

This November 15, 1990, Strategic Petroleum Reserve Quarterly 
Report describes activities related to the site development, oil ac- 
quisition, budget and cost of the Reserve during the period July 1, 
1990, through September 30, 1990. 4 tabs. 


7032 (DOE/ID/01570-H1) Alaska oil and gas: Energy 
wealth or vanishing opportunity?: Final report. Thomas, C.P.; 
Doughty, T.C.; Faulder, D.D.; Harrison, W.E.; Irving, J.S.; Jamison, 
H.C.; White, G.J. EG and G Idaho, Inc., Idaho Falls, ID (USA). Jan 
1991. 279p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC07-761D01570. Order Number DE91006616. Source: OSTI; 
NTIS; GPO Dep. 

The purpose of the study was to systematically identify and re- 
view (a) the known and undiscovered reserves and resources of 
arctic Alaska, (b) the economic factors controlling development, (c) 
the risks and environmental considerations involved in develop- 
ment, and (d) the impacts of a temporary shutdown of the Alaska 
North Slope Oil Delivery System (ANSODS). 119 refs., 45 figs., 41 
tabs. 


7033 (DOE-NPRC-—91002437) Naval Petroleum Reserves 
in California site environmental report for calendar year 1989. 
USDOE Naval Petroleum Reserves in California, Tupman, CA 
(USA). [1989]. 209p. Sponsored by U.S. DOE Fossil Energy. Order 
Number DE91002437. Source: OSTI; NTIS; GPO Dep. 

This summary for Naval Petroleum Reserves in California 
(NPRC) is divided into NPR-1 and NPR-2. Monitoring efforts at 
NPR-1 include handling and disposal of oilfield wastes; environ- 
mental preactivity surveys for the protection of endangered species 
and archaeological resources; inspections of topsoil stockpiling; 
monitoring of revegetated sites; surveillance of production facilities 
for hydrocarbons and oxides of nitrogen (NOx) emissions; monitor- 
ing of oil spill prevention and cleanup; and monitoring of 
wastewater injection. No major compliance issues existed for NPR- 
1 during 1989. Oil spills are recorded, reviewed for corrective 
action, and reported. Environmental preactivity surveys for pro- 
posed projects which may disturb or contaminate the land are 
conducted to prevent damage to the federally protected San 
Joaquin kit fox, blunt-nosed leopard lizard, Tipton kangaroo rat and 
the giant kangaroo rat. Projects are adjusted or relocated as neces- 
sary to avoid impact to dens, burrows, or flat-bottomed drainages. 
A major revegetation program was accomplished in 1989 for ero- 
sion control enhancement of endangered species habitat. The main 
compliance issue on NPR-2 was oil and produced water dis- 
charges into drainages by lessees. An additional compliance issue 
on NPR-2 is surface refuse from past oilfield operations. 17 refs. 


7034 (DOE/PO/21431-T8) 1989 Annual environmental re- 
port for the Strategic Petroleum Reserve. Boeing Petroleum 
Services, Inc., New Orleans, LA (USA). Jun 1990. 150p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC96-85PO021431. Or- 
der Number DE91004672. Source: OSTI; NTIS; GPO Dep. 

This report, provided annually, summarizes monitoring data col- 
lected to assess Strategic Petroleum Reserve (SPR) impacts on 
the environment. The report serves as a management tool for miti- 
gating such impacts, thus serving the public interest by ensuring 





environmentally sound operation of the Strategic Petroleum Re- 
serve (SPR). Included is a description of each site’s environment, 
an overview of the SPR environmental program, and a recapitula- 
tion of special environmental activities and events associated with 
each SPR site during 1989. The active permits and the results of 
the environmental monitoring program (i.e., air, surface water, 
groundwater, and waste discharges) are discussed by site. The 
quality assurance program is presented which includes results from 
laboratory and field audits and studies performed internally and by 
regulatory agencies. In general, no significant adverse environmen- 
tal impact resulted from SPR activities during 1989, except for a 
brine release from a pipeline perforation south of the Bryan Mound 
site adversely affecting a small area of marsh vegetation which is 
recovering at this time. 22 refs., 15 figs., 17 tabs. 


7035 Process and apparatus for logging of non-eruptive 
producing well. Lessi, J. 24 Apr 1990. Filed date 13 Oct 1989. 
Canada Patent patent application 2000665. 25p. (in French). 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

This invention concerns a process for carrying out production 
logging in a non-eruptive well which may have an inclined or hori- 
zontal section. According to this process, a measuring apparatus is 
provided which is lowered into the well on a tubing string. The ap- 
paratus comprises a means for activating flow in the well, a means 
for sealing the annular space between the tubing and the well cas- 
ing, and first and second measuring means placed respectively 
upstream and downstream of the sealing means. The apparatus 
can also incorporate means for transmitting information to and from 
the wellhead. 8 figs. 
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7036 (DOE/BC-90/2) Activities of the Oil implementation 
Task Force, reporting period September—November 1990: Con- 
tracts for field projects and supporting research on Enhanced 
Oll Recovery, reporting period January-March 1990: Progress 
Review No. 62. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (USA). Office of Oil, Gas and Shale Technology; 
USDOE Bartlesville Project Office, OK (USA). Dec 1990. 192p. 
Sponsored by U.S. DOE Fossil Energy. Order Number 
DE90000262. Source: OSTI; NTIS; GPO Dep. 

This report presents contracts and brief research program de- 
scriptions in support of enhanced petroleum recovery. (CBS). 


7037 (DOE/BC/14126—-17) Multicomponent, multiphase 
flow in porous media with temperature variation. Wingard, J.S.; 
Orr, F.M. Jr. Stanford Univ., CA (USA). Petroleum Research Inst. 
Oct 1990. 250p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FG22-87B8C14126. (SUPRI-TR-71). Order Number 
DE91002201. Source: OSTI; NTIS; GPO Dep. 

Recovery of hydrocarbons from porous media is an ongoing con- 
cern. Advanced techniques augment conventional recovery 
methods by injecting fluids that favorably interact with the oil. 
These fluids interact with the oil by energy transfer, in the case of 
steam injection, or by mass transfer, as in a miscible gas flood. Of- 
ten both thermal and compositional considerations are important. 
An understanding of these injection methods requires knowledge of 
how temperature variations, phase equilibrium and multiphase flow 
in porous media interact. The material balance for each component 
and energy balance are cast as a system of non-strictly hyperbolic 
partial differential equations. This system of equations is solved us- 
ing the method of characteristics. The model takes into account the 
phase behavior by using the Peng-Robinson equation of state to 
partition the individual components into different phases. Tempera- 
ture effects are accounted for by the energy balance. Flow effects 
are modelled by using fractional flow curves and a Stone’s three 
phase relative permeability model. Three problems are discussed. 
The first problem eliminates the phase behavior aspect of the prob- 
lem by studying the flow of a single component as it undergoes an 
isothermal phase change. The second couples the effects of tem- 
perature and flow behavior by including a second component that 
is immiscible with the original component. Phase behavior is added 
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by using a set of three partially miscible components that partition 
into two or three separate phases. 66 refs., 54 figs., 14 tabs. 


7038 (DOE/CE/15446-T4) Heavy oil recovery process: 
Conceptual engineering of a downhole methanator and prelim- 
inary estimate of facilities cost for application to North Slope 
Alaska: Fourth quarterly report. S-Cal Research Corp., San 
Rafael, CA (USA). [1990]. 33p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy. DOE Contract FG01-89CE15446. Order 
Number DE91004045. Source: OSTI; NTIS; GPO Dep. 

Results from Tasks 8 and 9 are presented. Task 8 addressed the 
cost of materials and manufacturing of the Downhole Methanator 
and the cost of drilling and completing the vertical cased well and 
two horizontal drain holes in the West Sak reservoir. Task 9 ad- 
dressed the preliminary design of surface facilities to support the 
enhanced recovery of heavy oil. Auxiliary facilities include steam 
reformers for carbon dioxide-rich natural gas reforming, emergency 
electric generators, nitrogen gas generators, and an ammonia syn- 
thesis unit. The ammonia is needed to stabilize the swelling of 
clays in the reservoir. Cost estimations and a description of how 
they were obtained are given. 


7039 (NIPER-465) FY 91 Annual Research Plan. National 
Inst. for Petroleum and Energy Research, Bartlesville, OK (USA). 
Dec 1990. 85p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC22-83FE60149. Order Number DE91002207. Source: 
OSTI; NTIS; GPO Dep. 

In line with the Federal Oil Research Program to maximize the 
economic producibility of the domestic oil resource, the National In- 
stitute for Petroleum and Energy Research (NIPER) presents this 
FY91 Annual Research Plan. NIPER is organized into two research 
departments — Energy Production Research (EPR) and Fuels 
Research (FR). Projects in EPR deal with various aspects of en- 
hanced oil recovery and include reservoir characterization, 
chemical flooding, gas injection, steam injection, microbial en- 
hanced oil recovery, and the environmental concerns related to 
these processes. Projects in FR consider the impact of heavy oil 
and alternative fuels on the processing and end-use of fuels. Pro- 
jects are briefly described. 


7040 (NIPER-497) Mixed surfactant systems for en- 
hanced oll recovery: Topical report. Lilave, F.M.; Gall, B.L.; Noll, 
L.A. National Inst. for Petroleum and Energy Research, Bartlesville, 
OK (USA). Dec 1990. 72p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC22-83FE60149. Order Number DE91002211. 
Source: OSTI; NTIS; GPO Dep. 

The results of an evaluation of mixed surfactant systems for en- 
hanced oil recovery are described. Several surfactant combinations 
have been studied. These include alkyl aryl sulfonates as primary 
surfactants and carboxymethylated ethoxylated (CME) surfactants 
and ethoxylated sulfonates (ES) as secondary surfactants. The 
ethoxylated surfactants increase the salinity tolerance of the pri- 
mary surfactants and, in theory, allow tailoring of the surfactant 
system to match selected reservoir conditions. The experiments 
conducted included interfacial tension (IFT) measurements, phase 
behavior measurements, adsorption and/or chromatographic sepa- 
ration of mixed surfactant systems, measurements of solution 
properties such as the critical micelle concentration (CMC) of sur- 
factant mixtures, and crude oil displacement experiments. The 
effects of temperature, surfactant concentration, salinity, presence 
of divalent ions, hydrocarbon type, and component proportions in 
the mixed surfactant combinations, and injection strategies on the 
performance potential of the targeted surfactant/hydrocarbon sys- 
tems were studied. 40 refs., 37 figs., 8 tabs. 


7041 (NIPER-519) National Institute for Petroleum and 
Energy Research monthly progress report for December 1990. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA). 22 Jan 1991. 54p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC22-83FE60149. Order Number DE91006764. 
Source: OSTI; NTIS; GPO Dep. 

Research programs from the National Institute for Petroleum and 
Energy Research (NIPER) are briefly described. Topics include 
enhanced recovery, studies on reservoir rock, microbial EOR, de- 
velopment of analytical techniques for petroleum analysis, and 
imaging techniques applied to fluids study in porous media. (CBS) 
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7042 Monocarboxylic acid methylesters in invert drilling 
muds. Mueller, H.; Herold, C.-P.; Tapavicza, S. von. 18 Sep 1990. 
Germany, F.R. Patent priority P39037843; CA patent application 
2009688. 31p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

Invert drilling muds are disclosed which combine high ecological 
compatibility with good stability and performance properties. The 
use of these drilling muds is of particular importance in, but not 
limited to, the offshore oil and gas sector. According to a first em- 
bodiment of this invention, methylesters of Cg_24 monocarboxylic 
acids are used as the oil phase or part of the oil phase of invert 
drilling muds. In another embodiment, the invention relates to wa- 
ter/oil invert drilling muds which, in a continuous oil phase, contain 
a dispersed aqueous phase together with emulsifiers, weighting 
agents, fluid loss additives, and other standard additives if desired. 
This embodiment is characterized in that the oil phase contains 
methylesters of Cg_24 monocarboxylic acids, if desired in admix- 
ture with other oil components from the class of so-called 
nonpolluting (essentially aromatic-free) oils. Experiments are de- 
scribed to illustrate the invention. 6 tabs. 


7043 Oleophilic basic amine compounds as an additive for 
invert drilling muds. Mueller, H.; Herold, C.-P.; Tapavicza, S. von. 
18 Sep 1990. Germany, F.R. Patent priority P39037851; CA patent 
application 2009689. 28p. Source: Micromedia Ltd., Technical Infor- 
mation Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, 
Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

This invention relates to invert drilling muds which combine high 
ecological compatibility with good stability and performance proper- 
ties. The use of these drilling muds is of particular importance in, 
but not limited to, the offshore oil and gas sector. According to a 
first embodiment of this invention, basic amine compounds of pro- 
nounced oleophilic character and at most limited solubility in water, 
which are capable of forming salts with carboxylic acids, are used 
as an additive for water/oil invert drilling muds. These muds con- 
tain ester oils in the continuous oil phase and, together with the 
dispersed aqueous phase, emulsifiers, weighting agents, fluid loss 
additives, and, if desired, other additives for protecting the muds 
against unwanted thickening in use or for improving their flow prop- 
erties. In another embodiment, the invention relates to additive 
mixtures which contain the basic amine compounds in a solvent 
miscible with the oil phase. Preferred solvents are the so-called 
nonpolluting (essentially aromatic-free) oils. Experiments are de- 
scribed to illustrate the invention. 10 tabs. 


7044 Process for stimulating oll and gas wells in oil and 
gas production from subterranean formations, and stimulant 
for this purpose. Bathelt, H.; Fischer, R.; Schneider, G. 18 Sep 
1990. Germany, F.R. Patent priority P39040925; CA patent applica- 
tion 2009732. 14p. Source: Micromedia Ltd., Technical information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

It has been found that fluorosurfactants with a very narrow range 
with respect to the carbon atoms in the perfluoroalkyl radical and 
with the specific group -N(CH2CH2Oh)> in the molecule are advan- 
tageous and unexpectedly effective stimulants for treatment of 
oil-and gas-containing formations. A process is disclosed for stimu- 
lating oil and gas wells by contacting the oil/gas-containing 
formation with a stimulant comprising at least one fluorosurfactant 
of the following formulas: R-CF=CHCH2G, R-CONHC3H¢G, and R- 
CONHC3H,gGO, in which R are Cs_g perfluoroalkyl radicals and 
G is the specific group noted above. The effectiveness of the fluo- 
rosurfactants of the invention is increased considerably if they are 
used in a mixture with certain non-fluorinated nonionic surfactants 
from the group comprising the alkoxypolyethylene glycol ethers and 
from the group comprising the alkylphenoxypolyethylene glycol 
ethers, the 3 components being present in a weight ratio of ap- 
proximately 1:1:1. Methods for preparing the surfactants of the 
invention are also disclosed. Experiments are described to illustrate 
the invention. 1 tab. 


7045 Delayed rigid foam systems and applications in par- 
ticular for selective plugging treatments in the oil industry. 
Chan, K.S. 4 Sep 1990. France Patent priority 8901146; CA patent 
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application 2008672. 11p. Source: Micromedia Ltd., Technical Infor- 
mation Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, 
Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

One of the major inconveniences of water control techniques 
used in oil production from underground formations is, in general, 
their high cost. This is caused by the need to use large volumes of 
plugging fluid to obtain the desired effect. According to this inven- 
tion, it is proposed to present delayed gelation (or precipitation) 
types of plugging systems in the form of foaming systems. It is 
possible either to inject liquid systems for in-situ foaming at the 
level of the formation, or directly form the foam and inject the prod- 
uct into the formation. In the case where the foam is generated 
in-situ, it is preferably possible first to inject into the formation to be 
treated a volume of fluid including a foaming agent and the various 
additives susceptible to cause formation of a gel structure with a 
certain delay. A gas is then injected in order to form the foam. Ac- 
cording to the invention, the placement and gelation time can be 
controlled with a high precision and a good selectivity relative to 
high-permeability zones, with a decreased risk of processing fluid 
invading adjacent oi] zones. The invention involves injecting, or in- 
situ foaming, a foam composed of an aqueous phase containing 
no polymers. The formation time of the foam phase can be ad- 
justed as a function of the formation temperature by means of 
adding aluminum hydroxychloride and various activators. A mineral 
colloidal gel forms which gives a rigid structure to the foam. An- 
other aspect of the invention consists of the combination of the 
above foaming system with 0.5-3% oil. The presence of the oil 
improves the foam stability. Laboratory tests are described to illus- 
trate the invention. 1 fig. 


7046 Delayed rigid foam systems and applications in par- 
ticular for plugging-selective treatments in the oil industry. 
Soucemarianadin, A.; Chan, K.S. 4 Sep 1990. France Patent 
priority 8901147; CA patent application 2008673. 15p. Source: Mi- 
cromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $4.00 CAN; MF $2.75 CAN. 

One of the major inconveniences of water control techniques 
used in oil production from underground formations is, in general, 
their high cost. This is caused by the need to use large volumes of 
plugging fluid to obtain the desired effect. According to this inven- 
tion, it is proposed to present delayed gelation (or precipitation) 
types of plugging systems in the form of foaming systems. It is 
possible either to inject liquid systems for in-situ foaming at the 
level of the formation, or directly form the foam and inject the prod- 
uct into the formation. In the case where the foam is generated 
in-situ, it is preferably possible first to inject into the formation to be 
treated a volume of fluid including a foaming agent and the various 
additives susceptible to cause formation of a gel structure with a 
certain delay. A gas is then injected in order to form the foam. Ac- 
cording to the invention, the placement and gelation time can be 
controlled with a-high precision and a good selectivity relative to 
high-permeability zones, with a decreased risk of processing fluid 
invading adjacent oil zones. The invention involves injecting, or in- 
situ foaming, a foam composed of an aqueous phase containing 
no polymers, formed on the basis of a delayed gelation system. 
The foaming agent consists of a water resistant (or compatible) 
surfactant, or an oil resistant (or compatible) surfactant, depending 
on the desired process. The time of formation of the liquid foam 
phase can be adjusted as a function of the formation temperature 
by adding aluminum hydroxychioride and various activators. A min- 
eral colloidal gel forms which gives a rigid structure to the foam. 
Laboratory tests are described to illustrate the invention. 1 fig. 


7047 Aqueous surfactant formulations based on protein/ 
fatty acid condensates and their use in crude oil production. 
Holst, A.; Miller, D. 28 Aug 1990. Germany, F.R. Patent priority 
P39011496; CA patent application 2007817. 17p. Source: Micro- 
media Ltd., Technical Information Centre, 165 Hotel de Ville, Place 
du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$4.00 CAN; MF $2.75 CAN. 

It has been found that combinations of sulfonate mixtures with 
proteir/fatty acid condensates show a synergism in the formation 
of microemulsions and thereby give increased yields of crude oil 





on surfactant flooding. This invention provides a surfactant formula- 
tion suitable for use in the enhanced recovery of crude oil. The 
formulation contains a surfactant mixture composed of preferably 
20-80% of a protein/fatty acid condensate, preferably 20-80% of a 
hydrocarbon sulfonate, and 0-80% of an alkoxylated surfactant. 
The condensate is obtained by reacting each mole of a protein 
with preferably 0.5-4 moles of a fatty acid chloride of the formula 
R-COCI in which R is C7_2; alkyl or alkenyl. Preferred proteins are 
those which have a molecular weight of 500-3000 and which are 
reacted with 1 or 2.5 moles respectively of fatty acid chloride. Any 
desired protein source can be used as a starting material, and pro- 
tein hydrolysates obtained from animal wastes are particularly 
advantageous. The hydrocarbon sulfonate is preferably a primary 
or secondary alkane sulfonate, olefin sulfonate, petroleum sul- 
fonate, or alkylbenzene sulfonate, each having a molecular weight 
of 250-500, or mixtures of these sulfonates. The alkoxylated sur- 
factant is preferably an alkyiphenol polyalkoxyether sulfonate. 
Experiments are described to illustrate the invention. 2 figs., 5 


7048 Underwater station for pumping a well flow. 
Christiensen, J.S.; Cotton, J.L.; Stinessen, K.O. 14 Aug 1990. Nor- 
way Patent priority 890057; CA patent application 2006052. 25p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

An underwater station for pumping a well flow comprises a sepa- 
rator for separating the well flow into a liquid (oil/water) and gas, a 
pump assembly comprising a pump with a motor, and a compres- 
sor assembly comprising a compressor with a motor. Fluid carrying 
conduits are also provided between the separator, pump, and com- 
pressor. The separator, pump assembly, and compressor assembly 
are assembled into a compact unit with the 3 components ar- 
ranged in a column structure. The pump assembly is placed 
furthest down, the separator in the middie, and the compressor as- 
sembly uppermost. The fluid carrying conduits are designed for 
connection in the bottom of the column structure. This invention 
provides a compact unit which will split the hydrocarbon flow from 
one or several undersea wells into a gas phase and a liquid phase, 
and which will then increase the pressure of these phases so that 
the product flow can be transported via pipeline over large 
distances. It is designed so that installation, maintenance, and re- 
placement can be carried out easily by means of surface controlled 
diving vessels and/or hoisting devices. 4 figs. 


7049 Cementing head for oil wells. Buisine, P. 14 Aug 1990. 
France Patent priority 8900062; CA patent application 2006721. 
28p. Source: Micromedia Ltd., Technical Information Centre, 165 
Hotel de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada 
J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

An object of this invention is to provide a cementing head inte- 
grated to the well casing, which will solve a number of known 
problems with conventional equipment and methods for cementing 
oil wells and the like. The invention pertains to a cementing head 
of the type comprising a body adaptable by any connecting means 
on the upper end of a casing placed inside the well, and means for 
connecting the head with a supply station supplying at least one 
fluid under pressure. The invention is characterized in that it com- 
prises a tubular magazine or container, open at its lower end, 
extending downwardly from the body in order to be placed at least 
partly inside the casing with which it creates an annular space. At 
least one plug is mounted in the container with radial elastic defor- 
mation prestressing, and is capable of sealingly occupying the 
casing after expelling of the container. An expelling jack is pro- 
vided for expelling the plug from the container. The cementing 
head of this invention makes it possible to store temporarily, ready 
for throwing, a variable number of cement plugs without any suc- 
cessive physical link. These plugs are protected against all risks of 
degradation, misorientation, or inadvertent slipping, and can be 
thrown with accuracy by successive expelling from the container. 
They can be propelled by introduction into the cementing head of a 
fluid under pressure acting upstream of the plug as driving energy. 
9 figs. 


7050 Process and means for manufacturing a filter car- 
tridge. Gadelle, C. 7 Aug 1990. France Patent priority 8817602; 


02 PETROLEUM 
0205 Products and By-Products 


CA patent application 2006925. 12p. (in French). Source: Micro- 
media Ltd., Technical Information Centre, 165 Hotel de Ville, Place 
du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$4.00 CAN; MF $2.75 CAN. 

This invention concerns a manufacturing process used to make 
a filter cartridge used notably for eliminating sand inflows into oil or 
gas wells traversing sandy formations. An object of the invention is 
to provide a manufacturing process which is easy and reliable and 
which supplies a stable, chemically inert product of high permeabil- 
ity and mechanical quality. According to the invention, a mixture is 
prepared comprising a polyethylenic hydrocarbon and granular ele- 
ments such as sand or particles of silica, alumina or carbides. The 
mixture is introduced into a mold formed from first and second 
porous elements connected to an envelope. The process of the 
invention is characterized in that it comprises in addition the intro- 
duction of the mold into a furnace so as to elevate the temperature 
of the mixture and transform the hydrocarbon, by a thermal poly- 
merization reaction, into a material binding the granular elements 
of the mixture. The material and the granular elements then form 
the filter cartridge, and a chemically inert gaseous composition is 
injected into the mold through one of the walls. An apparatus for 
performing the process is also disclosed. Experiments are de- 
scribed to illustrate the invention. 1 fig. 


7051 Recovery simulation pilot process for a hydrocarbon 
deposit. Combe, J. 7 Aug 1990. France Patent priority 8817602; 
CA patent application 2006926. 12p. (In French). Source: Micro- 
media Ltd., Technical Information Centre, 165 Hotel de Ville, Place 
du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$4.00 CAN; MF $2.75 CAN. 

A process for simulating production in pilot tests at a hydrocar- 
bon deposit is provided, using production and injection wells 
having horizontal drains. The drains are arranged to have, at least 
in part, a polygonal geometric form in a plan of the reservoir. Ac- 
cording to the simulation process, a first state is activated, whether 
by injection or production, for the drains located on the periphery of 
the geometric form. A second state is activated, opposed to the 
first state, whether by production or injection, for the drains located 
in the interior of the geometric form. The volumetric flows of the in- 
jected and produced liquids are regulated in such a manner that 
the sum of the flows of the injection drains are substantially equal 
to the sum of the flows of the production drains. In a preferred em- 
bodiment, three substantially parallel drains are disposed within a 
plane in a reservoir, the two outer drains being used for injection 
and the inner one for production. This embodiment is preferentially 
applied in the case of thin sandstone reservoirs, not having any 
continuous impermeable layers between the wells, with a low or 
zero initial pressure gradient. The invention is intended to mitigate 
the disadvantages of available pilot test apparatus by injecting fluid 
at moderate flows, thus lowering the cost of carrying out the work. 
3 figs. 


7052 Remote control device for equipment with needle 
valve system. Morin, P.; Bardin, C.; Boulet, J. 7 Aug 1990. France 
Patent priority 8817603; CA patent application 2006935. 19p. (In 
French). Source: Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 2, Hull, Quebec, 
Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

In oil well drilling, it is often necessary to operate tools in the 
well by remote control. Problems with prior art remote operating 
devices of the type having a piston and needle valve include lack 
of precision as to the base level at which operation of the tool is 
started. This invention permits resolution of this problem by utilizing 
a valve or a needle carried by the piston, but movable with respect 
to the piston. The apparatus of the invention is characterized in 
that one of its two elements is mounted sliding in the piston and 
that it includes a means for returning the sliding mounted element 
in a predetermined position relative to the piston. 8 figs. 
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7053 Process and apparatus for separating branched- 
from unbranched hydrocarbons. Sie, S.T. Canada Patent 


ERA Vol.16,No.3 21 





02 PETROLEUM 
0205 Products and By-Products 


1275118/A/. 9 Oct 1990. UK Patent priority 8526812; CA patent 
application 520353. 31 Oct 1985. Int. Cl. CO7¢ 5/27; C07c 7/13; 
C07c 9/14. 14p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

According to the invention a mixture comprising branched- and 
unbranched hydrocarbons is contacted with a fluidized bed 
comprising a particulate molecular sieve capable of selectively ad- 
sorbing unbranched hydrocarbons, thereby removing branched 
hydrocarbons from the mixture. Suitable molecular sieves include 
carbon and zeolites. Unbranched hydrocarbons are removed from 
the fluidized bed by contacting it with a hydrogen-containing gas. A 
preferred feed mixture comprises branched and normal C1-4 paraf- 
fins, in particular mixtures of n-pentane, n-hexane and their 
isomers. The invention further relates to an apparatus suitable for 
carrying out said process and to a process for the isomerization of 
unbranched hydrocarbons. 1 fig. 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 7032, 7038 


7054 (DOE/EIA-0109(90/10)) Petroleum supply monthly, 
October 1990. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Oil and Gas. 27 Dec 1990. 141p. 
Sponsored by U.S. DOE Energy Information Administration. Order 
Number DE91005766. Source: OSTI; NTIS; GPO; GPO Dep. 

Data presented in this report describes the supply and disposition 
of petroleum products in the United States and major US geo- 
graphic regions. The data series describe production, imports and 
exports, inter-Petroleum Administration for Defense (PAD) District 
movements, and inventories by the primary suppliers of petroleum 
products in the United States (50 States and the District of 
Columbia). The reporting universe includes those petroleum sectors 
in Primary Supply. Included are: petroleum refiners, motor gasoline 
blenders, operators of natural gas processing plants and fractiona- 
tors, inter-PAD transporters, importers, and major inventory holders 
of petroleum products and crude oil. When aggregated, the data 
reported by these sectors approximately represent the consumption 
of petroleum products in the United States. 12 figs., 54 tabs. 


7055 (DOE/EIA—0380(90/09)) Petroleum marketing 
monthly, September 1990. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Oil and Gas. 11 Dec 
1990. 185p. Sponsored by U.S. DOE Office of Administration and 
Human Resource Management. Order Number DE91005406. 
Source: OSTI; NTIS; GPO; GPO Dep. 

This report is designed to give information and statistical data 
about a variety of crude oils and refined petroleum products. The 
publication provides statistics on crude oil costs and refined 
petroleum products sales for use by industry, government, private 
sector analysts, education institutions, and consumers. Data on 
crude oil include the domestic first purchase price, the f.o.b. and 
landed cost of imported crude oil, and the refiners’ acquisition cost 
of crude oil. Sales data for motor gasoline, distillates, residuals, 
aviation fuels, kerosene, and propane are presented. 12 figs., 55 
tabs. 


7056 (DOE/EIA-0380(91/01)) Petroleum Marketing 
Monthly, January 1991. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Oil and Gas. 9 Jan 1991. 
181p. Sponsored by U.S. DOE Energy Information Administration. 
Order Number DE91006576. Source: OSTI; NTIS; GPO; GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 12 figs., 55 tabs. 


7057 (DOE/EIA-0487(89)) Petroleum Marketing Annual, 
1989. USDOE Energy Information Administration, Washington, DC 
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(USA). Office of Oil and Gas. 18 Dec 1990. 428p. Sponsored by 
U.S. DOE Office of Administration and Human Resource Manage- 
ment. Order Number DE91005918. Source: OSTI; NTIS; GPO; 
GPO Dep. 

This report contains statistical data on a variety of crude oils and 
refined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for us by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the free-on-board (f.o.b.) and landed cost of im- 
ported crude oil, and the refiners’ acquisition cost of crude oil. 
Sales data for motor gasoline, distillates, residuals, aviation fuels, 
kerosene, and propane are presented. 13 figs., 51 tabs. 


7058 (DOE/EIA—0520(90/12)) International petroleum 
statistics report for December 1990. USDOE Energy Information 
Administration, Washington, DC (USA). Office of Energy Markets 
and End Use. 27 Dec 1990. 47p. Sponsored by U.S. DOE Office 
of Administration and Human Resource Management. Order Num- 
ber DE91005693. Source: OSTI; NTIS; GPO; GPO Dep. 

This report presents data on international oil production, con- 
sumption, imports, exports, and stocks. The report has three 
sections. Section 1 contains time series on world oil production, 
and oil consumption and stocks in the Organization for Economic 
Cooperation and Development (OECD). This section contains an- 
nual data beginning in 1973, and monthly data for the most recent 
two years. Section 2 presents an oil supply/consumption balance 
for the market economies (i.e. non-communist countries). This bal- 
ance is presented in quarterly intervals for the most recent two 
years. Section 3 presents data on oil imports by OECD countries. 
This section contains annual data beginning in 1982, and quarterly 
data for the most recent two years. 


7059 (DOE/EIA—0538(90/91-10)) Winter fuels report, week 
ending November 30, 1990. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Oil and Gas. 6 Dec 1990. 
62p. Sponsored by U.S. DOE Energy Information Administration. 
Order Number DE91004785. Source: OSTI; NTIS; GPO; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and state and local governments on the following topics: 
distillate fuel oil net production, imports and stocks for all PADD’s 
and product supplied on a US level; propane net production, im- 
ports and stocks for Petroleum Administration for Defense Districts 
(PADD) |, Il, and Il!; natural gas supply and disposition and under- 
ground storage for the United States and consumption for all 
PADD's; residential and wholesale pricing data for propane and 
heating oil for those states participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the United States 
and selected cites; and US total heating degree-days by city. This 
report will be published weekly by the EIA starting the first week in 
October 1990 and will continue until the first week in April 1991. 27 
figs., 12 tabs. 


7060 (DOE/EIA-0538(90/91-11)) Winter fuels report, week 
ending December 7, 1990. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Oil and Gas. 13 Dec 
1990. 62p. Sponsored by U.S. DOE Office of Administration and 
Human Resource Management. Order Number DE91005192. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and state and local governments on the following topics: 
distillate fuel oil net production, imports and stocks for all PADD's 
and product supplied on a US level; propane net production, im- 
ports and stocks for Petroleum Administration for Defense Districts 
(PADD) |, Il, and Ill; natural gas supply and disposition and under- 
ground storage for the United States and consumption for all 
PADD’s; residential and wholesale pricing data for propane and 
heating oil for those states participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the United States 
and selected cities; and US total heating degree-days by city. This 
report will be published weekly by the EIA starting the first week in 





October 1990 and will continue until the first week in April 1991. 27 
figs., 12 tabs. 


7061 (DOE/EIA-0538(90/91-12)) Winter fuels report, week 
ending December 14, 1990. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Oil and Gas. 20 Dec 
1990. 68p. Sponsored by U.S. DOE Office of Administration and 
Human Resource Management. Order Number DE91005259. 
Source: OSTI; NTIS; GPO; GPO Dep. 

This report is intended to provide concise, timely information to 
the industry, the press, policymakers, consumers, analysts, and 
state and local governments on the following topics: distillate fuel 
oil net production, imports and stocks for all PADD’s and product 
supplied on a US level; propane net production, imports and stocks 
for Petroleum Administration for Defense Districts (PADD) |, Il, and 
lll; natural gas supply and disposition and underground storage for 
the United States and consumption for all PADD’s; residential and 
wholesale pricing data for propane and heating oil for those states 
participating in the joint Energy Information Administration (EIA)/ 
State Heating Oil and Propane Program; crude oil and petroleum 
price comparisons for the United States and selected cities; and 
US total heating degree-days by city. This report will be published 
weekly by the EIA starting the first week in October 1990 and will 
continue until the first week in April 1991. 34 figs., 12 tabs. 


7062 (DOE/EIA—0538(90/91-13)) Winter fuels report, week 
ending December 21, 1990. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Oil and Gas. 28 Dec 
1990. 65p. Sponsored by U.S. DOE Energy Information Adminis- 
tration. Order Number DE91005755. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks for all PADD’s 
and product supplied on a US level; propane net production, im- 
ports and stocks for Petroleum Administration for Defense Districts 
(PADD), |, Il, and Ill; natural gas supply and disposition and under- 
ground storage for the United States and consumption for all 
PADD’s; residential and wholesale pricing data for propane and 
heating oil for those States participating in the joint Energy Infor- 
mation Administration (ElA)/State Heating Oil and Propane 
Program; crude oil and petroleum price comparisons for the United 
States and selected cities; and US total heating degree-days by 
city. This report will be published weekly by the EIA starting the 
first week in October 1990 and will continue until the first week in 
April 1991. The data will also be available electronically after 5:00 
p.m. on Thursday during the heating season through the EIA Elec- 
tronic Publication System (EPUB). 34 figs., 12 tabs. 


7063 (DOE/EIA-0538(90/91-14)) Winter fuels report, week 
ending December 28, 1990. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Oil and Gas. 4 Jan 1991. 
65p. Sponsored by U.S. DOE Energy Information Administration. 
Order Number DE91005761. Source: OSTI; NTIS; GPO; GPO Dep. 

This report is intended to provide concise, timely information to 
the industry, the press, policymakers, consumers, analysts, and 
State and local governments on the following topics: distillate fuel 
oil net production, imports and stocks for all PADD’s and product 
supplied on a US level; propane net production, imports and stocks 
for Petroleum Administration for Defense Districts (PADD), |, Il, and 
Ill; natural gas supply and disposition and underground storage for 
the United States and consumption for all PADD’s; residential and 
wholesale pricing data for propane and heating oil for those States 
participating in the joint Energy Information Administration (EIA)/ 
State Heating Oil and Propane Program; crude oil and petroleum 
price comparisons for the United States and selected cities; and US 
total heating degree-days by city. This report will pubiished weekly 
by the EIA starting the first week in October 1990 and will continue 
until the first week in April 1991. The data will also be electronically 
after 5:00 p.m. on Thursday during the heating season through the 
EIA Electronic Publication System (EPUB). 34 figs., 12 tabs. 


7064 (DOE/EIA-0538(90/91-15)) Winter fuels report, week 
ending January 4, 1991. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Oil and Gas. 10 Jan 1991. 
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65p. Sponsored by U.S. DOE Energy Information Administration. 
Order Number DE91006166. Source: OSTI; NTIS; GPO; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information on the following: distillate fuel oil net production, im- 
ports and stocks for all PADD’s and product supplied on a US 
level; propane net production, imports and stocks for Petroleum 
Administration for Defense Districts (PADD), |, Il, and Ill; natural 
gas supply and disposition and underground storage for the United 
States and consumption for all PADD’s; residential and wholesale 
pricing data for propane and heating oil for those States participat- 
ing in the joint Energy Information Administration (EIA)/State 
Heating Oil and Propane Program; crude oil and petroleum price 
comparisons for the United States and selected cities; and US total 
heating degree-days by city. 34 figs., 12 tabs. 


7065 (DOE/EIA-0538(90/91-16)) Winter fuels report, week 
ending January 11, 1991. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Oil and Gas. 17 Jan 1991. 
65p. Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. Order Number DE91006526. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information on the following topics: distillate fuel oil net production, 
imports and stocks for all PADD’s and product supplied on US 
level; propane net production, imports and stocks for Petroleum 
Administration for Defense Districts (PADD) |, Il, and Ill; natural 
gas supply and disposition and underground storage for the United 
States and consumption for all PADD’s; residential and wholesale 
pricing data for propane and heating oil for those States participat- 
ing in the joint Energy Information Administration (EIA)/State 
Heating Oil and Propane Program; crude oil petroleum price com- 
parisons for the United States and selected cities; and US total 
heating degree-days by city. 34 figs., 12 tabs. 


7066 (DOE/EIA-0538(90/91-17)) Winter fuels report, week 
ending January 18, 1991. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Oil and Gas. 24 Jan 1991. 
65p. Sponsored by U.S. DOE Energy Information Administration. 
Order Number DE91006896. Source: OSTI; NTIS; GPO; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information on the following topics: distillate fue! oil net production, 
imports and stocks for all PADD’s and product supplied on a US 
level; propane net production, imports and stocks for Petroleum 
Administration for Define Districts (PADD) |, Il, and Ill; natural gas 
supply and disposition and underground storage for the United 
States and consumption for all PADD’s; residential and wholesale 
pricing data for propane and heating oil for those states participat- 
ing in the joint Energy Information Administration (EIA)/State 
Heating Oil and Propane Program; crude oil and petroleum price 
comparisons for the United states and selected cities; and US total 
heating degree-days by city. 34 figs., 12 tabs. 


7067 (DOE/FE/61679-H1P-Vol.1) Potential cumulative im- 
pacts of environmental regulatory initiatives on US crude oil 
exploration and production: Volume 1, Summary report. ICF 
Resources, Inc., Fairfax, VA (USA). Dec 1990. 36p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract ACO01-88FE61679. Order 
Number DE91005913. Source: OSTI; NTIS; GPO Dep. 

This report describes the cumulative effect that future environ- 
mental regulations could have on the recovery of crude oil in the 
United States. It supplements previous efforts by the Department of 
Energy (DOE), the National Petroleum Council, the Interstate Oil 
Compact Commission, and others to assess the influence of oil 
prices, taxes, technology availability and other factors on the re- 
covery potential of domestic oil resources. Such efforts have been 
useful to State and Federal agencies in regulatory and policy formu- 
lation, and research program planning. Three regulatory scenarios 
were developed to represent a range of incremental costs that may 
be incurred by the domestic oil and gas industry as a result of fu- 
ture regulatory initiatives under statutes such as the Resource 
conservation and Recovery Act, the Safe Drinking Water Act, the 
Clean Water Act, and the Clean Air Act. 9 refs., 6 figs., 8 tabs. 


7068 (DOE/FE/61679-H1P-Vol.2) Potential cumulative im- 
pacts of environmental regulatory initiatives on US crude oil 
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exploration and production: Volume 2, Final report. ICF Re- 
sources, Inc., Fairfax, VA (USA). Dec 1990. 277p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract ACO1-88FE61679. Order 
Number DE91005912. Source: OSTI; NTIS; GPO Dep. 

A number of legislative and regulatory initiatives being consid- 
ered by Congress and state and federal government agencies to 
protect human health and the environment will affect domestic oil 
and gas exploration and production (E&P) activities. From a 
national perspective, the most important statutes affecting the do- 
mestic E&P industry are the following: resource conservation and 
recovery act (RCRA); safe drinking water act (SDWA); clean water 
act (CWA); clean air act (CAA); superfund amendments and reau- 
thorization act (SARA); and comprehensive environmental 
response, compensation, and liability act (CERCLA). Many govern- 
ment and industry analysts have expressed growing concern that 
the cumulative cost of multiple environmental initiatives could have 
significant impacts on domestic oil and gas operations, especially 
for those operations conducted by smaller companies and those in 
marginally economic fields. Moreover, some feel that while the 
costs of increased environmental regulations are cumulative, the 
benefits from these regulations may not be. The intention of the 
present study is to assist policy makers by examining the cumula- 
tive impact of the increased costs of environmental regulations on 
domestic crude oil supplies, to aid in balancing energy/economic 
impacts with the environmental impacts associated with US 
petroleum operations. Hopefully, the study will help promote intera- 
gency dialogue in developing cost-effective environmental 
regulations that both protect the environment and allow access to 
US crude oil supplies to be maintained. 40 refs., 30 figs., 61 tabs. 


7069 (OPEC—91005212) OPEC 1989 annual statistical bul- 
letin. Organization of the Petroleum Exporting Countries (OPEC), 
Vienna (Austria). [1990]. 172p. Order Number DE91005212. 
Source: OSTI; NTIS (US Sales Only). 

This volume, which notes the 30th anniversary of OPEC, con- 
tains 75 tables of historical and statistical data on the development 
of the oil companies of Member States from 1960-89. It is divided 
into the following five sections with the noted subsections: Sum- 
mary tables and basic indicators; oil and gas data — exploration 
and reserves, crude oil and natural gas production, share of pro- 
duction by company, refining, consumption, exports, and imports; 
transportation — tanker fleet, tanker freight rates, and pipelines; 
prices; and major oil companies. 


7070 (RF-SOT-—24/86) Gradual reduction of oil and natural 
ges fields: Staff relations and measures. Gooderham, P.N. 
Rogalandsforskning, Stavanger (Norway). Nov 1986. 104p. (In Nor- 
wegian). Order Number DE91730826. Source: OSTI; NTIS (US 
Sales Only). 

The report concerns a project dealing with the preparedness 
plan and measures in connection with the abandonment of old oil 
and natural gas fields on the Norwegian continental shelf. The 
growth of redundancies in the next few years as a result of the 
abandonment is discussed. The plan includes a study of the abili- 
ties of the staff and measures to be executed in connection with 
the transfer of personnel from the abandoned fields to new types 
of installations. Following topics are covered: Development towards 
the year 1996; barriers against personnnel transference; stepping 
down adjustments. 21 figs., 21 tabs., 58 refs. 


0208 Waste Management 


7071 (VTT-SYMP-108, pp. 279-285) The utilization of 
refinery wastes for energy. Aastroem, L. (Outokumpu Oy Engi- 
neering, Espoo (Finland)); Sumanen, P. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-890668—Vol.2: 
Symposium on low-grade fuels, Helsinki (Finland), 12-16 Jun 
1989). In Low-grade fuels: Volume 2. 460p. Order Number 
DE91741612. Source: OSTI; NTIS (US Sales Only). 

Oil refineries, harbours and some other service facilities have a 
common problem: the disposal of miscellaneous wastes containing 
oil. Common to these are the difficulty off handling and burning 
wastes due to their often very heterogeneous mechanical proper- 
ties and problematic composition. Neste Oy of Finland has recently 
built comprehensive facilities to tackle this problem. These include 
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a new system for collecting and pretreating of waste and a very 
flexible fluidized bed combustion system with complete heat recov- 
ery. Although the heating value of the waste is low, it has an 
economical value. Through storage and combination of different 
wastes a steady source of process steam is made available from 
the plant, thus replacing more valuable fuels. The plant also 
comprises a desulphurization system. The system has been in op- 
eration since early 1989. 


7072 (WSRC-MS-—90-107) The effect of vacuum pump oil 
on the chemotactic behavior of soll bacteria. Dunifon, R.E.; 
Hazen, T.C. Westinghouse Savannah River Co., Aiken, SC (USA). 
[1990]. 21p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO9-89SR18035. Order Number DE91005674. Source: 
OSTI; NTIS; GPO Dep. 

The use of biodegradation in the cleanup and transformation of 
waste materials is an economical and environmentally safe prac- 
tice. Using chemotaxis, or the movement of bacteria toward or 
away from compounds, in biodegradation is an area that is being 
studied at the Savannah River Laboratory. This study investigates 
the inhibition of vacuum pump oil on the chemotaxis of soil bacteria. 
It was found that vacuum pump oil does have an inhibitory effect 
on the movement of bacteria. This inhibition will have to be consid- 
ered when studying the possibility of using chemotaxis to degrade 
vacuum pump oil, or any other petroleum products. 5 refs., 5 figs. 


7073 Method for the recovery of black oll residues. Ripley, 
|.; Needham, A.H. 11 Sep 1990. UK Patent priority 89021166; CA 
patent application 2008086. 42p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

This invention is directed to the low-cost recovery and purifica- 
tion of residues from oil storage areas such as tanks without 
creating health hazards or occupational safety problems. The 
invention provides a process and apparatus which allows the con- 
tinuous removal of residues from a storage tank for the purpose of 
recovering fuel and/or raw material values. A process is also pro- 
vided for the economic and efficient processing of residues such as 
crude oil or heavy fuel oil residues in order to produce an oil which 
can be blended with crude or refined oils in a predetermined con- 
centration to provide a suitable fuel or refinery feedstock. In 
particular, the process comprises heating at least a portion of the 
black oil residue by a heating means located inside the tank to the 
extent that at least a portion of the oil residue becomes mobilized. 
The mobilized residue is removed from the tank by localized nega- 
tive pressure located at the portion of the residue which has 
become mobilized. The removed mobilized oil residue is heated to 
a temperature in the 50-200°C range and fed to a filtration unit for 
removal of coarse particulate matter. The filtered, heated residue is 
passed to a separation process such that substantially all the solid 
sediments and heating medium contained in the filtered black oil 
residue are removed, thereby producing an oil suitable for further 
refining or blending. 12 figs., 1 tab. 


7074 Process for reducing halogen impurities in oll prod- 
ucts. Basler, F. 14 Aug 1990. Germany, F.R. Patent priority 
3900159; CA patent application 2007062. 21p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$4.00 CAN; MF $2.75 CAN. 

Oil products, in particular waste oils, may be efficiently repro- 
cessed according to an economic and technically simple method 
for removing impurities, notably halogens. In this method, the oil 
product is treated at temperatures up to about 150°C with an ef- 
fective amount of an aqueous solution of at least one compound 
selected from the group consisting of a strong acid, a salt of a 
weak base and a strong acid and precursors thereof. The oil prod- 
uct obtained in this step is treated at increased temperatures with 
at least one halogen binding agent. The water and/or solids from 
the product so treated are separated out. The process of the in- 
vention can be carried out in a conventional stripping apparatus. 
The strong acid used in the first step is preferably selected from 
sulfurous acid, phosphoric acid, phosphorous acid, and phosphonic 
acid. The salt of the weak base and strong acid is preferably am- 
monium sulfate, ammonium bisulfate, ammonium _ sulfite, 





diammonium hydrogen phosphate, ammonium dihydrogen phos- 
phate, ammonium phosphite, and ammonium phosphonic acid. The 
second step of the method is preferably a coagulation step in which 
organic halogen compounds break down into hydrogen halides 
which are neutralized by the added halogen binding agents. The 
preferred halogen binding agents are ammonia and/or an organic 
base. The coagulation is preferably carried out in heat exchangers 
so that the oil is heated in 3 stages and the oil from each stage is 
passed through a cascade tower. In the third step, additives may 
be used to enhance separation of the oil. Experiments are de- 
scribed to illustrate the method of the invention. 1 tab. 


0209 Environmental Aspects 
Refer also to citation(s) 7032, 7034 


7075 (CONF-901212-1) Surfactant screening of diesel- 
contaminated soll. Peters, R.W. (Argonne National Lab., IL 
(USA)); Montemagno, C.D.; Shem, L.; Lewis, B.A. Argonne Na- 
tional Lab., IL (USA). [1990]. 27p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract W-31109-ENG-38 ;W-7405-ENG-36. From 
3. annual oil, gas, coal, and environmental biotechnology sympo- 
sium; New Orleans, LA (USA); 3-6 Dec 1990. Order Number 
DE91006767. Source: OSTI; NTIS; GPO Dep. 

At one installation, approximately 60,000 gal of No. 2 diesel fuel 
leaked into the subsurface environment, with contamination at 
depths of 6 to 34 m below the surface. Argonne National 
Laboratory was contracted to perform treatability studies for site re- 
mediation. The treatability studies focused on four separate 
phases: (1) leachability studies on the various contaminated soil 
borings, (2) air stripping studies, (3) bioremediation studies, and (4) 
surfactant screening/surfactant flooding studies. This paper summa- 
rizes the fourth phase of the research program in which twenty-one 
surfactants were screened for possible use to mobilize the organics 
from the contaminated soil prior to bioremediation. Anionic surfac- 
tants resulted in the greatest degree of diesel mobilization. The 
most promising surfactants will be employed on actual contami- 
nated soil samples obtained from the site. 18 refs., 16 figs., 1 tab. 


0220 Transport, Handling, and Storage 


7076 (NIPER-B06807-26) Crude oll and finished fuel stor- 
age stability: An annotated review: 1990 Revision. Whisman, 
M.L.; Anderson, R.P.; Woodward, P.W.; Giles, H.N. National Inst. 
for Petroleum and Energy Research, Bartlesville, OK (USA). Jan 
1991. 87p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FC22-83FE60149. Order Number DE91002213. Source: OSTI; 
NTIS; GPO Dep. 

A state-of-the-art review and assessment of storage effects on 
crude oil and product quality was undertaken through a literature 
search by computer accessing several data base sources. Pertinent 
citations from that literature search are tabulated for the years 1980 
to the present. This 1990 revision supplements earlier reviews by 
Brinkman and others which covered stability publications through 
1979 and an update in 1983 by Goetzinger and others that cov- 
ered the period 1952-1982. For purposes of organization, citations 
are listed in the current revision chronologically starting with the 
earliest 1980 publications. The citations have also been divided ac- 
cording to primary subject matter. Consequently 11 sections appear 
including: alternate fuels, gasoline, distillate fuel, jet fuel, residual 
fuel, crude oil, biodegradation, analyses, reaction mechanisms, 
containment, and handling and storage. Each section contains a 
brief narrative followed by all the citations for that category. 


0230 Properties and Composition 
Refer also to citation(s) 7039, 7089 


7077 (UCRL-JC—104539) Trace metals in heavy crude oils 
and tar sand bitumens. Reynolds, J.G. Lawrence Livermore Na- 
tional Lab., CA (USA). 28 Nov 1990. 18p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract W-7405-ENG-48. (CONF-901181-2: 
Eastern oil shale symposium: oil shale, tar sands, heavy oil, Lex- 
ington, KY (USA), 6-8 Nov 1990). Order Number DE91006516. 
Source: OSTI; NTIS; GPO Dep. 
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Fe, Ni, and V are considered trace impurities in heavy crude oils 
and tar sand bitumens. In order to understand the importance of 
these metals, we have examined several properties: (1) bulk met- 
als levels, (2) distribution in separated fractions, (3) size behavior 
in feeds and during processing, (4) speciation as a function of size, 
and (5) correlations with rheological properties. Some of the results 
of these studies show: (1) V and Ni have roughly bimodal size dis- 
tributions, (2) groupings were seen based on location, size 
distribution, and Ni/V ratio of the sample, (3) Fe profiles are distinc- 
tively different, having a unimodal distribution with a maximum at 
relatively large molecular size, (4) Fe concentrations in the tar 
sand bitumens suggest possible fines solubilization in some cases, 
(5) SARA separated fractions show possible correlations of metals 
with asphaltene properties suggesting secondary and tertiary struc- 
ture interactions, and (6) ICP-MS examination for soluble 
ultra-trace metal impurities show the possibility of unexpected ele- 
ments such as U, Th, Mo, and others at concentrations in the ppB 
to ppM range. 39 refs., 13 figs., 5 tabs. 


7078 Process to improve the cetane index of viscoreduc- 
tion gas-oll. Pralus, M.; Dubreux, B.; Mulard, P. 11 Sep 1990. 
France Patent priority 8901657; CA patent application 2009217. 
11p. (In French). Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

The gas oils obtained by visbreaking of petroleum residues are 
not usable as diesel fuels or as heating oils since their cetane 
number is too low for conventional fuel additives to be used. A pro- 
cess is disclosed for improving the cetane number of oils obtained 
from visbreaking processes, characterized in that the oil is con- 
tacted with either hydrogen peroxide in presence of a carboxylic 
acid, or with a percarboxylic acid in presence or absence of hydro- 
gen peroxide. In the former procedure, the quantity of hydrogen 
peroxide used per kg of oil is, for safety and economic reasons, 
less than 300 g, preferably between 25 and 100 g. The carboxylic 
acid is chosen in practice from among formic acid, acetic acid, and 
propionic acid, with formic acid being preferred. The carboxylic 
acid/hydrogen peroxide molar ratio is preferably between 0.1 and 
0.5. In the latter procedure, the percarboxylic acid is chosen in 
practice from among performic acid, peracetic acid, and perpropi- 
onic acid. If the percarboxylic acid acts in the absence of hydrogen 
peroxide, it is used in the same molar quantities as the hydrogen 
peroxide is used in the former procedure. If the percarboxylic acid 
is used in the presence of hydrogen peroxide, the cumulative mo- 
lar quantities of acid and peroxide are the same as in the former 
procedure. The process of the invention not only allows a 
substantial improvement in cetane number but also leads to a de- 
odorization and decolorization of the oil being treated. Experiments 
are described to illustrate the process of the invention. 
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Refer also to citation(s) 7029 


7079 (DOE/METC-90/0270) Gas hydrates: Technology 
status report. Malone, R.D. USDOE Morgantown Energy Technol- 
ogy Center, WV (USA). Apr 1990. 52p. Sponsored by U.S. DOE 
Fossil Energy. Order Number DE90015321. Source: OSTI; NTIS; 
GPO Dep. 

This research is part of a multidisciplinary effort that focuses on 
developing the technology to produce natural gas from resources 
that have been classified as unconventional because of their 
unique geology and production mechanisms. Gas hydrates is one 
such resource. Current work emphasizes geological studies; char- 
acterization of the resource; and generic research, including 
modeling of reservoir conditions, production concepts, and predic- 
tive strategies for stimulated wells. Complementing this work is 
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research on in situ detection of hydrates and field tests to verify 
extraction methods. The objective is to provide a comprehensive 
technology base from which estimates of reserve potential can be 
made, and from which industry can develop recovery strategies. 
Research has focused primarily on developing a basic understand- 
ing of hydrate formation and dissociation in the laboratory and 
geological characterization. Areas where gas hydrates are likely to 
occur were identified, and specific high potential areas were tar- 
geted for detailed investigation. Laboratory research has included 
the characterization of the physical system, which focused on cre- 
ating synthetic methane hydrates and developing synthetic hydrate 
cores using tetrahydrofuran (THF), consolidated rock cores, frost 
base mixtures, water/ice-base mixtures, and water-base mixtures. 
Preliminary gas hydrate production models were developed for 
both steam injection and reservoir depressurization methods of gas 
production from gas hydrate formations. Concepts for in situ com- 
bustion production, shallow hydrate deposit dredging, and 
combinations of thermal and depressurization methods were also 
investigated. 22 refs., 9 figs., 3 tabs. 


7080 (DOE/METC—90-0271) Deep gas: Technology status 
report. Gwilliam, W.J. USDOE Morgantown Energy Technology 
Center, WV (USA). Jun 1990. 33p. Sponsored by U.S. DOE Fossil 
Energy. Order Number DE90015320. Source: OSTI; NTIS; GPO 
Dep. 

Deep gas research emphasizes studies of natural gas in subduc- 
tion emplaced sediments and in deep sedimentary basins. Deep 
gas research in subduction-emplaced sediments is based on the 
hypothesis that natural gas is generated in sediments carried to 
great depths at convergent plate boundaries in the Earth's crust. 
Many areas of North America are believed to have experienced 
plate tectonic convergence. The specific area of interest in this 
province encompasses approximately 1.5 million square miles of 
the western US (including Alaska) and Canada; other portions of 
this same province extend southward into Mexico and Central and 
South America. For subduction-emplaced sediments, ongoing 
research consists of basic studies of hydrocarbon generation, sta- 
bility, and preservation at depths in excess of 15,000 feet, and a 
comprehensive evaluation of the geologic structures, stratigraphy, 
and geochemistry of the above region. Results to date include: ge- 
ologic and geophysical evidence of deeply emplaced sedimentary 
rock units at depths exceeding 30,000 feet in western Washington 
and south-central Alaska, and high-resolution seismic-reflection 
verification of structures defined by reconnaissance, magnetotel- 
luric geophysical techniques in western Washington; a new 
methodology for verifying deep methane stability with fluid inclusion 
studies; and a preliminary gas resource estimate of 3000 trillion cu- 
bic feet (Tef). 1 ref., 9 figs., 4 tabs. 
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Refer also to citation(s) 7042, 7043, 7044, 7048, 7050, 7321, 7956 
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Refer also to citation(s) 7059, 7060, 7061, 7062, 7063, 7064, 
7065, 7066, 7069, 7584 


7081 (DOE/EIA-0130(90/09)) Natural gas monthly, 
September 1990. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Oil and Gas. 30 Nov 1990. 145p. 
Sponsored by U.S. DOE Office of Administration and Human Re- 
source Management. Order Number DE91005797. Source: OSTI; 
NTIS; GPO; GPO Dep. 

This report highlights activities, events, and analyses of interest 
to public and private sector organizations associated with the natu- 
ral gas industry. Volume and price data are presented each month 
for natural gas production, distribution, consumption, and interstate 
pipeline activities. Producer-related activities and underground stor- 
age data are also reported. 7 figs., 33 tabs. 


7082 (DOE/EIA-0130(90/10)) Natural gas monthly, Octo- 
ber 1990. USDOE Energy Information Administration, Washington, 
DC (USA). Office of Oil and Gas. 28 Dec 1990. 160p. Sponsored 
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by U.S. DOE Energy Information Administration. Order Number 
DE91005767. Source: OSTI; NTIS; GPO; GPO Dep. 

This report highlights activities, events, and analyses of interest 
to public and private sector organizations associated with the natu- 
ral gas industry. Volume and price data are presented each month 
for natural gas production, distribution, consumption, and interstate 
pipeline activities. Producer-related activities and underground stor- 
age data are also reported. 7 figs., 34 tabs. 


7083 (DOE/EIA-0167(89)) Gas supplies of interstate/ 
natural gas pipeline companies 1989. USDOE Energy Informa- 
tion Administration, Washington, DC (USA). Office of Oil and Gas. 
18 Dec 1990. 112p. Sponsored by U.S. DOE Energy Information 
Administration. Order Number DE91005711. Source: OSTI; NTIS; 
GPO; GPO Dep. 

This publication provides information on the interstate pipeline 
companies’ supply of natural gas during calendar year 1989, for 
use by the FERC for regulatory purposes. It also provides informa- 
tion to other Government agencies, the natural gas industry, as 
well as policy makers, analysts, and consumers interested in cur- 
rent levels of interstate supplies of natural gas and trends over 
recent years. 5 figs., 18 tabs. 


0308 Environmental Aspects 


7084 (UCRL-CR-105184) FEM3A simulations of selected 
LNG vapor barrier verification field tests: Final report, October 
1988—June 1990. Chan, S.T. Lawrence Livermore National Lab., 
CA (USA). Oct 1990. 166p. Sponsored by Gas Research Institute. 
DOE Contract W-7405-ENG-48. (GRI-90/0189). Order Number 
DE91004201. Source: OSTI; NTIS; GPO Dep. 

In order to evaluate and eventually predict the possible mitigating 
effects of vapor fences on the dispersion of the vapor cloud result- 
ing from an accidental liquefied natural gas (LNG) spill in storage 
areas, a research program was initiated to evaluate methods for 
predicting LNG dispersion distances for realistic facility configura- 
tions. As part of the program, Lawrence Livermore National 
Laboratory (LLNL) conducted a series of large-scale field experi- 
ments called the LNG Vapor Barrier Verification Field Trials (also 
referred to as the Falcon Series) at the Liquefied Gaseous Fuels 
Spill Test Facility (LGFSTF), Nevada. Objectives were (1) to pro- 
vide a data base on LNG vapor dispersion from spill involving 
complex field obstacles to assist in validation of wind tunnel and 
mathematical models, and (2) to assess the effectiveness of vapor 
fences for mitigating LNG vapor dispersion hazards in the events 
of an accidental spill. Five spill experiments were conducted on 
water in order to generate vapor at rates equivalent to the liquid 
spill rates. In this study, the FEM3A model was applied to simulate 
four of the Falcon experiments. The objectives of this study were, 
through numerical modeling and a detailed model-data comparison: 
(1) to improve our understanding of LNG vapor dispersion involving 
vapor barriers, (2) to assess FEM3A in modeling such complex va- 
por dispersion scenarios, and (3) to complement the results of field 
and wind tunnel tests, such as providing plausible explanations for 
unexpected results and filling in data gaps due to instrument failure 
or limited array size. Toward these goals, the relevant field mea- 
surements were analyzed and several series of 2-D and 3-D 
simulations were carried out. 11 refs., 93 figs., 11 tabs. 


0320 Transport, Handling, and Storage 


7085 (NEI-DK-463) Dimensioning of natural gas network. 
Eksamensprojekt - IMSOR, 15/88. Snabe, C. Technical Univ. of 
Denmark, Lyngby (Denmark). Inst. of Mathematical and Operations 
Research. 1988 141p. (In Danish). Order Number DE91741588. 
Source: OSTI; NTIS (US Sales Only). 

The aim was to improve an heuristic for a program which can 
minimize the used time when calculating the dimensions of pipes 
for a natural gas network and implement the heuristic in Fortran77. 
(CLS). 
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7086 Gas burner assembly of extra flat type. Monnier De 
Gouville, J.-B. Le; Dane, B. 28 Aug 1990. France Patent priority 
8900693; CA patent application 2008146. 17p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$4.00 CAN; MF $2.75 CAN. 

An improved type of gas burner assembly of the extra flat type, 
in particular the type used for household appliances, is disclosed. 
An object of the invention is to reduce the cost of assembly of the 
burner while keeping or even improving the burner characteristics. 
The burner of the invention is characterized in that it comprises a 
tubular member or similar construction, extending vertically and ax- 
ially between the gas-air mixture intake orifice of the burner body 
and the injector. This tubular member has a first end portion which 
cooperates closely with the external contour of the injector, an in- 
termediate portion extending between the injector and the burner 
body and having at least one aperture formed in its wall for the in- 
take of primary air, and a second end portion opposite the first one 
which cooperates closely with the contour of the gas-air mixture in- 
take orifice of the burner body. The injector rests freely in an 
overdimensioned housing of the structurai element which supports 
it. 1 fig. 


7087 Low NO[x] atmospheric gas burner. Andringa, W.W.; 
Devlin, T.A.; Meuleman, H.J. 14 Aug 1990. Netherlands Patent 
priority 8900030; CA patent application 2000735. 13p. Source: Mi- 
cromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $4.00 CAN; MF $2.75 CAN. 

An object of this invention is to simplify and improve known ar- 
rangements of low-NOx gas burners so that a very uniform flame 
picture results, while limiting the production of noise. According to 
the invention, a low-NOx atmospheric burner is provided, which in- 
cludes at least one burner tube having a plurality of gas outlet 
orifices terminating in a burner bed, and a plurality of plates dis- 
posed above the burner tube within the reach of the flame. The 
plates lower the temperature and effect a stepped combustion, and 
extend parallel to and on opposite sides of the orifices provided in 
the burner tube. The orifices are arranged in a line parallel to the 
burner axis. The plates are connected directly to the burner tube 
substantially throughout the entire length of their lower edges. To 
improve flame stability, small air supply holes may be provided in 
the plates. To ensure that the flame transfers correctly when the 
burner is ignited, each of the plates may be provided with at least 
one aperture. The burner may be further provided with at least one 
additional cooling member which consists of heat-resistant fine- 
meshed gauze or expanded material. This heat-resistant material 
may be attached to the plates. The invention substantially mitigates 
problems of incomplete combustion in that the construction en- 
sures that the primary combustion is clearly separated from the 
secondary combustion. 8 figs. 
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7088 (UCID-21588-Rev.1) KINETICS: A computer program 
to analyze chemical reaction data: Revision 1. Braun, R.L.; 
Burnham, A.K. Lawrence Livermore National Lab., CA (USA). Dec 
1990. 13p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
W-7405-ENG-48. Order Number DE91006221. Source: OSTI; 
NTIS; GPO Dep. 

KINETICS (Version 2.4) is a copyrighted, user-friendly kinetics 
analysis computer program designed for reactions such as kerogen 
or polymer decomposition. It can fit rate parameters to chemical re- 
action data (rate or cumulative reacted) measured at a series of 
constant temperatures, constant heating rates, or arbitrary thermal 
histories. The program uses two models with conversion- 
dependent Arrhenius parameters and two models with activation 
energy distributions. The discrete distribution model fits an average 
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frequency factor and relative fractions and activation energies for 
up to 25 parallel, first-order reactions. The Gaussian distribution 
model fits a frequency factor, activation energy, Gaussian distribu- 
tion parameter, and reaction order for up to 3 parallel reactions. 
For both distribution models, if the experiments are at a series of 
constant heating rates, the program uses a very fast approximate 
fitting procedure to determine possible initial parameter estimates 
for the subsequent nonlinear regression analysis. This increases 
the probability that the regress analysis will properly converge with 
a minimum of computer time. Once convergence is reached by the 
discrete model, the parameter space is further systematically 
searched to achieve global convergence. With the Gaussian 
model, the calculated rates or integrals can be convoluted with an 
experimental tracer signal during the nonlinear regression to ac- 
count for dispersion effects often found in real chemical reaction 
data. KINETICS can also be used in an application mode to calcu- 
late reaction rates and integrals for previously determined 
Gaussian or discrete parameters, using an arbitrary thermal his- 
tory. It is available for PC, VAX, SUN, and CRAY computers and 
can be run interactively or in a batch mode. An auxillary program, 
PLOTKIN, is available to generate a variety of plots from KINET- 
ICS output files. 11 refs. 
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7089 (DOE/MC/11076—-2869) Evaluation of western and 
eastern shale oil residua as asphalt pavement recycling 
agents. Harnsberger, P.M.; Robertson, R.E. Western Research 
Inst., Laramie, WY (USA). Mar 1990. 17p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FC21-86MC11076. Order Number 
DE90009676. Source: OSTI; NTIS; GPO Dep. 

The objective of this investigation was to perform a preliminary 
evaluation of the utility of residual materials prepared from Green 
River Formation (western) and New Albany Shale (eastern) shale 
oils as recycling agents for aged asphalt pavement. Four petroleum 
asphalts were first aged by a thin-film accelerated-aging test, which 
simulates long service life of asphalt in pavement. The aged as- 
phalts were mixed (recycled) with Green River Formation shale oil 
distillation residua to restore the original viscosities. Separately, for 
comparison, a commercial recycling agent was used to recycle the 
aged asphalts under the same circumstances. The recycled as- 
phalts were reaged and the properties of both binder and 
asphalt-aggregate mixtures studied. Originally, the same study was 
intended for an eastern shale residua. However, the eastern shale 
oil distillation residua with the required flash point specification also 
had the properties of a viscosity builder; therefore, it was studied 
as such with asphalts that do not achieve sufficient viscosity during 
processing to serve as usable binders. Results show that Green 
River Formation shale oil residuum can be used to restore the orig- 
inal asphalt properties with favorable rheological properties, the 
shale oil residuum has a beneficial effect on resistance to moisture 
damage, the low-temperature properties of the shale oil residuum 
recycled asphalts are not adversely affected, and the low- 
temperature properties of the shale oil residuum recycled asphalts 
are dependent upon the chemistry of the mixture. The eastern 
shale oil residua was blended with soft petroleum asphalts. Results 
show the products have higher viscosities than the starting materi- 
als, the rheological properties of the soft asphalt-eastern shale oil 
residue blends are acceptable, and the eastern shale oil residue 
has dispersant properties despite its high viscosity. 11 refs., 3 figs., 
9 tabs. 


7090 (DOE/MC/1 1076-2886) Quenched nonisothermal de- 
composition studies of Department of Energy western 
reference oll shales: Preliminary results. Miknis, F.P.; Thomas, 
B.E. Western Research Inst., Laramie, WY (USA). Dec 1989. 37p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC11076. Order Number DE90009698. Source: OSTI; NTIS; 
GPO Dep. 

Quenched nonisothermal pyrolysis studies have been conducted 
on a Tipton Member, Green River Formation oil shale from 
Wyoming and a Parachute Creek Member, Green River Formation 


oil shale from Colorado. These shales have been designated as 
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western reference oil shales by the US Department of Energy. The 
conversion of kerogen to bitumen and volatiles (oil + gas) was ob- 
tained for heating rates of 2 and 10 K/min in the temperature range 
of 573 to 773 K using a modified thermogravimetric analyzer. Par- 
ticular attention was paid to the formation of the intermediate 
bitumen during decomposition of the shale. The maximum amount 
of extractable bitumen increases with temperature and heating 
rate. This observation is consistent with an oil shale decomposition 
model in which the activation energy for kerogen decomposition is 
greater than the activation energy of bitumen decomposition. This 
is also consistent with previous isothermal decomposition studies 
on the same oil shales. A nonlinear least-squares program was 
used to fit the quenched nonisothermal data to a simple model that 
incorporates bitumen formation, bitumen decomposition, and 
volatiles evolution. Although seemingly good fits were obtained the 
parameter statistics were poor and showed a high degree of linear 
dependency. 18 refs., 11 figs., 3 tabs. 


7091 (DOE/MC/11076-2888) The evaluation of western 
shale oll as a feedstock for the production of high-density avi- 
ation turbine fuel. Thomas, K.P.; Hunter, D.E. Western Research 
Inst., Laramie, WY (USA). Jul 1989. 31p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FC21-86MC11076. Order Number 
DE90015326. Source: OSTI; NTIS; GPO Dep. 

The intent of this investigation is to determine the feasibility of 
producing high-density aviation turbine fuel from western shale oil. 
The processes that are evaluated include acid-base extraction, 
solvent dewaxing, Attapulgus clay treatment, coking, and hydro- 
genation. Acid-base extraction is used to reduce the heteroatom 
content of middle distillates and atmospheric and vacuum gas oils. 
Solvent dewaxing is used to reduce the paraffin content of atmo- 
spheric and vacuum gas oils. Attapulgus clay treatment is used to 
reduce the heteroatom content of middle distillates. Coking is used 
to reduce the molecular weight and distillation range of vacuum 
gas oils. Hydrogenation is used to reduce the heteroatom content 
and to saturate the aromatic rings of middle distillates and atmo- 
spheric gas oils. 8 refs., 19 tabs. 
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7092 (DOE/LC/11084—2880) Modeling of hydrologic condi- 
tions and solute movement in processed oil shale waste 
embankments under simulated climatic conditions: Quarterly 
report, July-September 1989. Hasfurther, V.R.; Skinner, Q.D.; 
Turner, J.P.; Reeves, T.L. Wyoming Univ., Laramie, WY (USA). 
Wyoming Water Research Center. Jul 1990. 37p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FC21-86LC11084. Order 
Number DE90009696. Source: OSTI; NTIS; GPO Dep. 

Commercial development of oil shale resources will produce vast 
quantities of processed shale waste. The presence of potentially 
toxic trace elements, inorganic salts, and potentially toxic residual 
organic constitutents make the disposal of vast quantities of 
processed shale a potential environmental problem. To be environ- 
mentally acceptable, processed shale disposal must: result in a 
physically stable structure, prevent or minimize release of poten- 
tially toxic compounds, and provide an economically acceptable 
post-land use. Water is the common element underlying all factors 
important to the environmental stability of disposed solid waste. 
The leaching and transport of solubles by water in processed shale 
embankments may result in degradation of local surface and 
groundwater quality. The major purpose of this research is to phys- 
ically model, study, and describe the redistribution and movement 
of water and percolates in lifts of disposed processed oil shale un- 
der simulated natural environmental conditions at a scale sufficient 
to predict these processes on an engineering (commercial) scale 
and to verify the use of developed computer models to describe 
these processes. Progress is discussed. 4 figs. 


7093 (DOE/MC/11076-2889) Adsorption of pyridine by 
combusted oil shale. Essington, M.E.; Hart, B.K. Western Re- 
search Inst., Laramie, WY (USA). Mar 1990. 23p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FC21-86MC11076. Order 
Number DE90015322. Source: OSTI; NTIS; GPO Dep. 
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Large volumes of solid waste material will be produced during 
the commercial production of shale oil. An alternative to the dis- 
posal of the solid waste product is utilization. One potential use of 
spent oil shale is for the stabilization of hazardous organic com- 
pounds. The objective of this study was to examine the adsorption 
of pyridine, commonly found in oil shale process water, by spent oil 
shale. The adsorption of pyridine by fresh and weathered samples 
of combusted New Albany Shale and Green River Formation oil 
shale was examined. In general, pyridine adsorption can be classi- 
fied as L-type and the isotherms modeled with the Langmuir and 
Freundlich equations. For the combusted New Albany Shale, 
weathering reduced the predicted pyridine adsorption maximum 
and increased the amount of pyridine adsorption maximum. The 
pyridine adsorption isotherms were similar to those mathematically 
described by empirical models, the reduction in solution concentra- 
tions of pyridine was generally less than 10 mg L~" at an initial 
concentration of 100 mg L—'. 31 refs., 3 figs., 3 tabs. 
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7094 (CONF-9010297—1) Remembering the »arly days of 
the Met Lab. Katz, J.J. Argonne National Lab., IL (USA). [1990]. 
12p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From 34. Welch Foundation conference on 
chemical research; Houston, TX (USA); 22-23 Oct 1990. Order 
Number DE91006371. Source: OSTI; NTIS; INIS; GPO Dep. 

The Met Lab was set up by the war-time Manhattan District, US 
Corp of Engineers to (i) find a system using normal uranium in 
which a chain reaction would occur; (ii) to show that if such a chain 
reaction did occur, it would be possible to separate plutonium 
chemically from the uranium matrix and the fission products formed 
in the chain reactions; and (iii) to prepare plans for the large-scale 
production of plutonium. Chemistry Section C-1 of the Met Lab was 
assigned the responsibility for developing separation methods for 
plutonium production on the industrial scale. This report describes 
some aspects of daily life in Section C-1. 


0504 Feed Processing 
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7095 (INIS-mf-12758, pp. 645-649) Hydrometallurgic treat- 
ment of a mineral containing uranium, vanadium and 
phosphorus. Echenique, Patricia (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Direccion de Investigacion y 
Desarrollo. Gerencia de Desarrollo. Dept. Desarrollo de Procesos); 
Fruchtenicht, Fernando; Gil, Daniel; Vigo, Daniel; Bouza, Angel; 
Vert, GabrAsociacion Argentina de Tecnologia Nuclear, Buenos 
Aires (Argentina). 1987. 735p. (In Spanish). (CONF-8711355—: 15. 
scientific meeting and 4th Latin American meeting and 1st sessions 
on nuclear power plants, San Carlos de Bariloche (Argentina), 2 
Nov 1987). In Proceedings of the 15. Scientific meeting; 4. Latin 
American meeting and 1. Sessions on nuclear power plants in San 
Carlos de Bariloche, Argentina, 2-6 November 1987. Order Num- 
ber DE91003052. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published as report CNEA-D-DP-Hd-280. 

A preliminary study of a mineral has been made towards the hy- 
drometallurgy separation of uranium, vanadium and phosphorus. 
After the ore dressing, work on sulfuric acid with oxidation leaching 
has been made, to get the uranium, vanadium and phosphorus in 
solution. For the separation and purification of these elements, two 
alternative solvent extraction methods have been tested. One of 
them has been the extraction of uranium and vanadium and a se- 
lective stripping of both elements. The second one has been the 
selective extraction of uranium and vanadium at different aqueous 





solutions pH. In both methods, the same reagent has been used: 
di(2-ethylhexyl) phosphoric acid, kerosene as diluent with two dif- 
ferent synergistic agents: TOPO (tri-n-octyl phosphine oxide) and 
TBP (tri-n-butyl phosphate). Batch studies have been made to de- 
termine the equilibrium isotherms for uranium and vanadium. A 
continuous countercurrent simulation method has been used to get 
the best phase ratio and to test different stripping agents. For the 
first method, an important loss of uranium and vanadium at the 
feed solution conditioning for the extraction step has been ob- 
served. For the second method, a good recovery of uranium has 
been reached, but there has been losses of vanadium in pH ad- 
justment. Nevertheless, among these processes, the last seems to 
work better in this mineral hydrometallurgy. (Author). 
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Refer also to citation(s) 7119 


7096 (K/ETO-37) Low temperature cold trapping of ura- 
nium hexafluoride containing hydrogen fluoride. Hobbs, W.E.; 
Barber, E.J.; Jones, C.G. Oak Ridge Gaseous Diffusion Plant, TN 
(USA). Oct 1990. 12p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840T21400. Order Number DE91005200. 
Source: OSTI; NTIS; GPO Dep. 

The use of a freezer-sublimer system operating at low desubii- 
mation pressures to replace 10-in. nuclearly safe cold traps for low 
assay (<5% U-235) uranium hexafluoride (UF) would significantly 
simplify operations and is economically attractive provided the nu- 
clear safety of the system can be assured. A major requirement of 
such assurance is the availability of conditions guaranteeing that 
the nuclear safety design criterion, which requires that the H/U 
atomic ratio in the condensate in the freezer-sublimer always be 
less than 0.33 for assays up to 5%, will never be violated. A gen- 
eral vapor pressure equation giving the vapor pressure of HF-UF, 
solutions as a function of temperature and mole fraction UF, has 
been developed. The precision of the data at the 95% confidence 
level is +0.1 torr at temperatures between —100°F and —121°F. 
The calculated vapor pressure of pure HF is 4.6 torr at —100°F 
and 3.1 torr at -108°F. Theoretical considerations suggest that the 
true value will be slightly lower. In experimental studies of the cold 
trapping operation at —108°F and at a trap pressure of 2.2 torr, 
only 7.3% of the HF entering the trap was retained in the trap. At a 
trap pressure of 4.6 torr, over 80% of the HF entering the trap was 
retained. The data obtained in this study confirms that the physical 
chemistry of the HF-UF, system previously developed accurately 
describes the behavior of the system and that so long as the pres- 
sure in the trap is maintained below the vapor pressure of pure HF 
at the trap temperatures, there is no way that sufficient HF can be 
trapped to give an H/U ratio of 0.33 regardless of the HF/UF¢ ratio 
in the feed to the trap. 5 refs., 4 tabs. 
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7097 (WSRC-MS-90-116) New insights into uranium (VI) 
sol-gel processing. King, C.M. (Westinghouse Savannah River 
Co., Aiken, SC (USA)); Thompson, M.C.; Buchanan, B.R.; King, 
R.B.; Garber, A.R. Westinghouse Savannah River Co., Aiken, SC 
(USA). [1990]. 22p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract ACO09-89SR18035. (CONF-900407-5: 92. annual 
meeting of the American Ceramic Society, Dallas, TX (USA), 22-26 
Apr 1990). Order Number DE91006372. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Nuclear Magnetic Resonance (NMR) investigations on the Oak 
Ridge National Laboratory process for sol-gel synthesis of micro- 
spherical nuclear fuel (UO2), has been extremely useful in sorting 
out the chemical mechanism in the sol-gel steps. ‘°C, ‘SN, and 'H 
NMR studies on the HMTA gelation agent (Hexamethylene 
tetramine, CgH;2N4) has revealed near quantitative stability of this 
adamantane-like compound in the sol-gel process, contrary to its 
historical role as an ammonia source for gelation from the world- 
wide technical literature. ‘70 NMR of uranyl (UO2**) hydrolysis 
fragments produced in colloidal sols has revealed the selective for- 
mation of a uranyl trimer, [(UO2)3(43-O)(u2-OH)3]*, induced by 
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basic hydrolysis with the HMTA gelation agent. Spectroscopic re- 
sults will be presented to illustrate that trimer condensation occurs 
during sol-gel processing leading to layered polyanionic hydrous 
uranium oxides in which HMTAH* is occluded as an “intercalation” 
cation. Subsequent sol-gel processing of microspheres by ammo- 
nia washing results in in-situ exchange and formation of a layered 
hydrous ammonium uranate with a proposed structural formula of 
(NH4)2 [(UO2)g O4 (OH)19] - 8H2O. This compound is the precur- 
sor to sintered UO, ceramic fuel. 23 refs., 10 figs. 


0508 Spent Fuels Reprocessing 
Refer also to citation(s) 7185, 7224, 7852, 7921, 8145, 9267 


7098 (ACIESP-66, pp. 1) Thorium nitrate crystal obtention 
using microwave as a heating source. Aquino, A.R. de (Instituto 
de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). Dept. de Engenharia Quimica); Araujo, J.A. de; Abrao, A. 
Academia de Ciencias do Estado de Sao Paulo, SP (Brazil). 1990. 
290p. (CONF-8910496—-: 14. annual symposium of the ACIESP, 
Sao Paulo (Brazil), 9-13 Oct 1989). In Proceedings of the 14. An- 
nual Symposium of the ACIESP. Order Number DE91617089. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THORIUM NITRATES/drying; 
THORIUM NITRATES/microwave equipment; DRYING 


7099 (ACIESP-—66, pp. 15) Recovery of uranium and hy- 
drofluoric acid from the filtrate of uranium tetrafluoride 
prepared by wet process. Atalla, L.T. (Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). Dept. de 
Engenharia Quimica); Abrao, A. Academia de Ciencias do Estado 
de Sao Paulo, SP (Brazil). 1990. 290p. (In Portuguese). (CONF- 
8910496-: 14. annual symposium of the ACIESP, Sao Paulo 
(Brazil), 9-13 Oct 1989). In Proceedings of the 14. Annual Sympo- 
sium of the ACIESP. Order Number DE91617089. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM IONS/anions; URA- 
NIUM IONS/resins; AQUEOUS SOLUTIONS; HYDROFLUORIC 
ACID; ANIONS; RESINS; URANIUM TETRAFLUORIDE 


7100 (ACIESP-66, pp. 35) Recovery of thorium containing 
waste from the thorium purification plant. Brandao Filho, D. (In- 
Stituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil). Dept. de Engenharia Quimica); Hespanhol, E.C.B.; 
Baba, S.; Miranda, L.E.T.; Araujo, J.A. de. Academia de Ciencias 
do Estado de Sao Paulo, SP (Brazil). 1990. 290p. (in Portuguese). 
(CONF-8910496-: 14. annual symposium of the ACIESP, Sao 
Paulo (Brazil), 9-13 Oct 1989). In Proceedings of the 14. Annual 
Symposium of the ACIESP. Order Number DE91617089. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THORIUM/reprocessing; THO- 
RIUM/solvent extraction; EXPERIMENTAL DATA; TBP; THORIUM; 
REPROCESSING 


7101 (ACIESP-66, pp. 65) Behaviour of the voltammetric 
wave of the uranyl ion sulfuric acid. Carvalho, F.M.S. de (Insti- 
tuto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). Dept. de Engenharia Quimica); Abrao, A. Academia de 
Ciencias do Estado de Sao Paulo, SP (Brazil). 1990. 290p. (in 
Portuguese). (CONF-8910496—-: 14. annual symposium of the 
ACIESP, Sao Paulo (Brazil), 9-13 Oct 1989). In Proceedings of the 
14. Annual Symposium of the ACIESP. Order Number 
DE91617089. Source: OSTI; NTIS (US Sales Only); INIS. 

The behaviour of the voltametric wave of the uranyl ion in sulfu- 
ric acid medium was studied using hanging mercury drop electrode 
voltammetry technique. The scope of the present work was to 
found the best wave resolution fer the uranyl ion in order to apply it 
to analyse the solutions originated from the purification plants of 
uranium and other compounds concerning the fuel cycle. (author). 


7102 (CONF-900846-6) Photochemical removal of NpF; 
and PuF, from UF, gas streams. Beitz, J.V.; Williams, C.W. Ar- 
gonne National Lab., IL (USA). [1990]. 21p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From In- 
ternational symposium to commemorate the 50th anniversary of 
discovery of transuranium elements; Washington, DC (USA); 26-31 
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Aug 1990. Order Number DE91004416. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A novel photochemical method of removing reactive fluorides 
from UF, gas has been discovered. This method reduces gener- 
ated waste to little more than the volume of the removed impurities, 
minimizes loss of UF,, and can produce a recyclable by-product, 
fluorine gas. In our new method, impure UF¢, is exposed to ultravi- 
olet light which dissociates the UF, to UFs and fluorine atom. 
Impurities which chemically react with UF; are reduced and form 
solid compounds easily removed from the gas while UFs is con- 
verted back to UF,. Proof-of-concept testing involved UF, 
containing NpF, and PuF, with CO added as a fluorine atom scav- 
enger. In a single photolysis step, greater than 5000-fold reduction 
of PuF, was demonstrated while reducing NpF, by more than 40- 
fold. This process is likely to remove corrosion and fission product 
fluorides that are more reactive than UF, and has been demon- 
strated without an added fluorine atom scavenger by periodically 
removing photogenerated fluorine gas. 44 refs., 3 figs., 2 tabs. 


7103 (DP-MS-88-125) Chloride removal from plutonium- 
aluminum alloy dissolver solution prior to purex solvent 
extraction. Holcomb, H.P. Du Pont de Nemours (E.|.) and Co., 
Aiken, SC (USA). Savannah River Plant. [1990]. 13p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
(CONF-8810174-9: Plutonium/uranium recovery operations confer- 
ence, Idaho Falls, ID (USA), 4-6 Oct 1988). Order Number 
DE91005109. Source: OSTI; NTIS; GPO Dep. 

The Savannah River Plant (SRP), operated by E. |. du Pont de 
Nemours & Co. for the United States Department of Energy, has 
successfully recovered plutonium from plutonium-aluminum alloy 
processed through the F-Canyon Separations facility. The alloy, 
produced at the Rocky Flats Plant, results from recovery of pluto- 
nium residues from spent chloride salts from pyrochemical 
processing. The alloy, termed “scrub alloy” or “Rocky Flats scrub 
alloy” (RFSA), contains up to 15 weight percent chloride impurity 
prior to mercuric ion catalyzed dissolution with fluoride-containing 
nitric acid. Solutions containing 850 to 3000 g/mL (parts per mil- 
lion) of chloride result. During subsequent Purex solvent extraction 
of this solution with 30% tri-n-butyl phosphate in normal paraffin 
diluent, chloride is rejected to the aqueous waste stream. This 
stream is eventually evaporated for waste treatment and acid re- 
covery. Chloride concentrations in the product streams, subject to 
further processing, must be less than 100 yg/mL to prevent exces- 
Sive corrosion of equipment. This paper describes scrub alloy 
production at RFP, its dissolution and head end treatment to re- 
move chloride, chloride values in subsequent processing streams 
including environmental discharges, and the turbidimetric analysis 
technique. 2 tabs. 


7104 (DP-MS—88-218-Rev.1) Determination of neptunium 
by controlled-potential coulometry: Revision 1. Holland, M.K.; 
Dorsett, R.S. Westinghouse Savannah River Co., Aiken, SC (USA). 
[1989]. 6p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC09-89SR18035. (CONF-890617-1-Rev.1: 2. Karlsruhe 
international conference on analytical chemistry in nuclear technol- 
ogy, Karlsruhe (Germany, F.R.), 5-9 Jun 1989). Order Number 
DE91005681. Source: OSTI; NTIS; GPO Dep. 

The capability for reliable neptunium — 237 measurement is im- 
portant for nuclear material reprocessing and production. The 
Savannah River computer-controlled, controlled-potential coulome- 
ter has been successfully applied to the measurement/ 
characterization of pure neptunium solutions. The definitive mea- 
surement capability achieved, is especially important because of 
the lack of a neptunium primary reference material. The coulometer 
is calibrated electrically based upon Ohm’s Law, Faraday’s Law, 
and the Nernst Equation, and two measurement methods are 
used. A neptunium measurement which uses an electrochemical 
oxidation state adjustment, nitric acid supporting electrolyte, and a 
gold stationary working electrode, was developed by the authors 
and automated. The neptunium measurement methodology by 
Stromatt et al., which uses ceric ion oxidation state adjustment, 
sulfuric acid supporting electrolyte, and a platinum stationary 
electrode, was automated for use as a second, confirmatory mea- 
surement method. Measurement reliability of 99.9% has been 
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demonstrated. The significant aspects of these development efforts 
are discussed. 16 refs., 1 tab. 


7105 (INIS-mf-12174) Influence of impurities on the igni- 
tion, combustion and explosion properties of Zircaloy filings. 
Final report. Muenzel, H.; Praetorius, R. Technische Hochschule 
Darmstadt (Germany, F.R.). Inst. fuer Kernchemie; Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany, F.R.). 
Jun 1990 146p. (In German). Contract BMFT 02U57760. Order 
Number DE91744677. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of solid substances (e.g. UO2, MoO3, KNO3) and 
liquids (e.g. water, nitric acid) on the behavior of Zircaloy filings 
was investigated. The addition of solid substances as well as liq- 
uids increases the ignition temperature. Samples with more than 
50% water cannot be ignited (except with KCI solutions). With solid 
impurities added two modes of combustion are observed with prop- 
agation velocities of about 1 and >4 cm/s, respectively. The 
velocity depends on the heat capacity of the sample. In the pres- 
ence of water the velocity increases by about two orders of 
magnitude. The maximum pressure observed in dust explosions in 
the presence of solid impurities depends on the heat capacity and 
the amount of Zircaloy burnt but not on the chemical properties of 
the added substances. The maximum pressure can be higher than 
20 bar if water or nitric acid are added. With the proposed models 
and few additional experimental measurements it is possible to 
predict the behavior of other Zircaloy filings. (orig.) With 32 refs., 
20 tabs., 91 figs. 


7106 (INIS-mf-—12758, pp. 353-357) Analytical methodology 
for the study of decontamination factors in mixer-settlers. Alz- 
abet, Horacio (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Dept. de Quimica); Crubellati, Ricardo; Di Santo, 
Norberto; Eppis, Maria; Gonzalez, Guillermo; Bof, Elba; Devida, 
Claudio. Asociacion Argentina de Tecnologia Nuclear, Buenos 
Aires (Argentina). 1987. 735p. (In Spanish). (CONF-8711355-—: 15. 
scientific meeting and 4th Latin American meeting and 1st sessions 
on nuclear power plants, San Carlos de Bariloche (Argentina), 2-6 
Nov 1987). In Proceedings of the 15. Scientific meeting; 4. Latin 
American meeting and 1. Sessions on nuclear power plants in San 
Carlos de Bariloche, Argentina, 2-6 November 1987. Order Num- 
ber DE91003052. Source: OSTI; NTIS (US Sales Only); INIS. 

Due to the complexity of the samples, the choice of the analyti- 
cal methodology to be applied at a radiochemical laboratory, for 
the evaluation of different separation steps if of a great importance. 
It is necessary to know the performance of mixer-settlers in two ex- 
treme situations: efficiency limit determined by fluid dynamic 
factors and separation factor determined by physicochemical vari- 
ables. The element used to determine the efficiency limit was 
magnesium, due to its low distribution coefficient in tri-n-butyl phos- 
phate (TBP). Zirconium, being one of the principal fission product, 
is partially extracted and was used to study the influence of chemi- 
cal conditions. Atomic absorption spectrometry was selected for the 
determination of micro quantities of magnesium, and complexome- 
try for macro quantities of this element. It was necessary to 
separate uranium using extraction chromatography with Kel F-TBP 
columns. Concentration range was 0.1 - 1 mg/L and 7 - 70 g/L re- 
spectively. Zirconium was determined by spectrophotometry with 
xylenol orange. For organic samples, it was necessary to reextract 
the analyte with fluoride, to evaporate with sulfuric acid and to 
complex the excess of fluoride with aluminum. Uranium determina- 
tions, required for mass balance, were carried out by 
spectrophotometry and potentiometry depending upon concentra- 
tion. Because of the presence of zirconium, two methods were 
developed for uranium determination using liquid-liquid extraction in 
the presence of complexing agents. In one case, TBP was used as 
extractant, dibenzoylmethane as chromogenic reagent and EDTA 
as complexing agent. For very low quantities of uranium, tri-octyl 
phosphine oxide (TOPO) was the extractant, 2-(2-thiazolylazo)-5- 
diethylaminophenol (TAAP) the chromogenic reagent, and 
(1-2-cyclohexylenedinitrilo) tetraacetic acid (CDTA) the complexing 
agent. (Author). 


7107 (JAERI-M-90-127) Data used for safety assessment 
of reprocessing facilities. Nomura, Yasushi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Suzuki, Atsuyuki; Kanagawa, Akira (eds.). Japan 





Atomic Energy Research Inst., Tokyo (Japan). Aug 1990. 587p. (In 
Japanese). Order Number DE91744811. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For safety assessment of a reprocessing facility, it is important to 
know performance of radioactive materials in their accidental re- 
lease and transfer. Accordingly, it is necessary to collect and 
prepare data for use in analyses for their performance. In JAERI, 
experiments such as for data acquisition, for source-term evalua- 
tion and for radioactive material transfer, are now planned to be 
performed. Prior to these experiments, it is decided to investigate 
data in use for accidental safety assessment of reprocessing plants 
and their based experimental data, thus to make it possible to rec- 
ommend reasonable values for safety analysis parameters by 
evaluating the investigated results, to select the experimental 
items, to edit a safety assessment handbook and so on. In this line 
of objectives, JAERI rewarded a two-year contract of investigation 
to Nuclear Safety Research Association, to make a working group 
under a special committee on data investigation for reprocessing 
facility safety assessment. This report is a collection of results re- 
viewed and checked by the working group. The contents consist of 
two parts, one for investigation and review of data used for safety 
assessment of domestic or oversea reprocessing facilities, and the 
other for investigation, review and evaluation of ANSI recom- 
mended American standard data reported by E. Walker together 
with their based experimental data resorting to the original referred 
reports. (author). 


7108 (JAERI-M—90-161) Description of design and operat- 
ing procedures of small scale pulsed columns for experimental 
study on extraction process under abnormal conditions. Waka- 
matsu, Sachio (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Sato, Makoto; Kubo, 
Nobuo; Sakurai, Satoshi; Ami, Norio. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Sep 1990. 47p. (In Japanese). Order 
Number DE91744960. Source: OSTI; NTIS (US Sales Only); INIS. 

To study transient phenomena in a pulsed column co- 
decontamination process under abnormal conditions, a pair of 
small scale pulsed columns (effective extraction section; |.D: 25 
mm, H.: 2260 mm) for extraction and scrub were installed in the 
laboratory. An evaporator of aqueous uranium solution was also 
equipped to reuse concentrated solution as the feed. This report 
describes several items to have been carefully treated in design, 
specification and operating procedure of the apparatuses for the 
experiments. Also described are the procedures for preparation of 
the feed solutions and treatments of the solutions after the experi- 
ments; back-extraction of uranium, diluent washing, alkaline 
washing and concentration of uranium solution. (author). 


7109 (RFP-4325) Chloride anion exchange coprocessing 
for recovery of plutonium from pyrochemical residues and 
Cs PuCl, filtrate. Muscatello, A.C.; Killion, M.E. EG and G Rocky 
Flats, Inc., Golden, CO (USA). 7 Dec 1990. 19p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC34-90DP62349. 
Order Number DE91006612. Source: OSTI; NTIS; GPO Dep. 
Continuing studies of plutonium recovery from direct oxide reduc- 
tion (DOR) and electrorefining (ER) pyrochemical process residues 
show that chloride anion exchange coprocessing is useful and ef- 
fective. Coprocessing utilizes DOR residue salt as a reagent to 
supply the bulk of chloride ion needed for the chloride anion ex- 
change process and to improve ER residue salt solubility. ER 
residue salt and ER scrapeout can be successfully treated, either 
alone or together, using coprocessing. In addition, chloride anion 
exchange at 2.0M acidity results in improved process performance 
by greatly reducing disproportionation of plutonium(IV), eliminating 
restrictions on oxidation time compared to operation at 1.0M acid- 
ity. Laboratory-scale experiments show that below-discard effluent 
plutonium losses are obtained. Resin capacity was 30 g Pu/é or 
greater. Furthermore, it is feasible to perform chloride anion 
exchange recovery of plutonium from filtrate resulting from precipi- 
tation of dicesium hexachloroplutonate (Cs2PuCl,g, an oxidant salt 
to be used in the molten salt extraction process) and integration of 
its preparation with recovery of DOR salts. 10 refs., 9 figs., 10 tabs. 


7110 (WHC-SA-—0939) Versatility and innovations for a 
new mission at the Hanford Site. Friar, S.L. Westinghouse Han- 
ford Co., Richland, WA (USA). Oct 1990. 8p. Sponsored by U.S. 
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DOE Office of Environmental Restoration and Waste Management. 
DOE Contract AC06-87RL10930. (CONF-901101-62: American 
Nuclear Society winter meeting, Washington, DC (USA), 11-15 Nov 
1990). Order Number DE91004557. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The B Plant located at the Hanford Site in southeastern Wash- 
ington State is a nuclear processing plant that was constructed in 
1945. Over the last 45 years the plant mission has changed three 
times. This has been possible because of the versatility of the re- 
mote operating mode of B Plant. In order to accommodate mission 
changes, the plant was required to make major modifications in 
cell processing equipment. Many of these modifications were ac- 
complished remotely. During each mission, the process had to be 
modified as individual campaigns were completed and new cam- 
paigns begun. The B Plant is now in an upgrade mode with two 
new missions that will support the facility into the 21st century. 
These upgrades are possible with the versatility of the 75-ton ca- 
pacity bridge crane and the layout of the processing cells. These 
upgrades will include two new processes (i.e., Neutralized Current 
Acid Waste [NCAW] and Transuranic Extraction [TRUEX]). The 
NCAW process will use approximately 10 existing cells at B Plant. 
This will require the design and fabrication of approximately 60 
new jumpers and a new ion exchange column. The plant will also 
add new pumps and agitators to support this process. The TRUEX 
process changes will be more comprehensive in scope. 


7111 (WSRC-RP-89-188) Canyon air flow measurement 
utilizing ASME standard pitot tube arrays. Moncrief, B.R. West- 
inghouse Savannah River Co., Aiken, SC (USA). [1990]. 15p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-890609-7: 1989 ASHRAE annual meeting, 
Vancouver (Canada), 25-28 Jun 1989). Order Number 
DE91005078. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site produces nuclear materials for national 
defense. In addition to nuclear reactors, the site has separation 
facilities for reprocessing irradiated nuclear fuel. The chemical sep- 
aration of highly radioz>tive materials takes place by remote 
control in large buildings called canyons. Personne! in these 
buildings are shielded from radiation by thick concrete walls. Con- 
taminated air is exhausted from the canyons and contaminants are 
removed by sand filters prior to release to the atmosphere through 
a stack. When these facilities were built on a crash basis in the 
early 1950's, inadequate means were provided for pressure and air 
flow measurement. This presentation describes the challenge we 
faced in retrofitting a highly radioactive, heavily shielded facility 
with instrumentation to provide this capability. 
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Refer also to citation(s) 7933, 7935, 7936, 7937 


7112 (EGG-M-89506) Fielding The Automated Container 
Offering System: An interim report. Dixon, B. (EG and G Idaho, 
Inc., Idaho Falls, ID (USA)); Rochette, D.; Crandell, J. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). [1990]. 7p. Sponsored by U.S. 
Department of Defense; U.S. DOE Defense Programs. DOE Con- 
tract ACO7-761D01570. (CONF-9003157-3: Artificial intelligence 
applications for military logistics, Williamsburg, VA (USA), 27-30 
Mar 1990). Order Number DE91006171. Source: OSTI; NTIS; 
GPO Dep. 

The Automated Container Offering System (TACOS) is a cargo 
booking assistant currently being fielded in the International Traffic 
Directorate of the Military Traffic Management Command (MTMC). 
The expert system automates the selection process for type and 
size of SEAVAN containers, ports, carrier, and ship for container- 
ized military cargo moving from the continental US to Europe. It is 
designed to perform all processing on simple cases and provide 
assistance to the human booker on complex cases. MTMC pro- 
cesses requests for ~1000 containers per week on these routes. 
This paper is a case history which describes factors guiding devel- 
opment of TACOS to illustrate several themes which occur in other 
(military) logistics expert system projects. 


7113 (EGG-M-90207) Technologies for sorting, assaying, 
classifying, and certifying transuranic waste within the United 
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States. Pound, D.G. (idaho National Engineering Lab., Idaho Falls, 
ID (USA)). EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 
11p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC07-761D01570. (CONF-9005178-4: 2. annual international semi- 
nar on radioactive waste products, Julich (Germany, F.R.), 28 May 
- 1 jun 1990). Order Number DE91006069. Source: OSTI; NTIS; 
INIS; GPO Dep. 

At the Idaho National Engineering Laboratory (INEL), the Stored 
Waste Examination Pilot Plant (SWEPP) was developed to provide 
nondestructive examination and assay techniques for examining 
and certifying TRU wastes without opening the waste container. 
This technology was developed, primarily for stored TRU waste, to 
evaluate waste package compliance with Waste Disposal Accep- 
tance Criteria and Transportation requirements prior to shipment. 
These techniques include real-time x-ray radiography, passive and 
active neutron assay, and ultrasonic container integrity examina- 
tion. These techniques provide the necessary information to ensure 
safe transportation, handling, and disposal of the waste at the 
Waste Isolation Pilot Plant (WIPP). 1 ref., 3 figs. 


7114 (NUREG-0725-Rev.7) Public information circular for 
shipments of irradiated reactor fuel: Revision 7. Nuclear Regu- 
latory Commission, Washington, DC (USA). Div. of Safeguards and 
Transportation. Jan 1991. 31p. Sponsored by Nuclear Regulatory 
Commission. Source: OSTI; NTIS; INIS; GPO. 

This circular has been prepared to provide information on the 
shipment of irradiated reactor fuel (spent fuel) subject to regulation 
by the US Nuclear Regulatory Commission (NRC). It provides a 
brief description of spent fuel shipment safety and safeguards re- 
quirements of general interest, a summary of data for 1979-1989 
highway and railway shipments, and a listing, by State, of recent 
highway and railway shipment routes. The enclosed route informa- 
tion reflects specific NRC approvals that have been granted in 
response to requests for shipments of spent fuel. This publication 
does not constitute authority for carriers or other persons to use 
the routes described to ship spent fuel, other categories of nuclear 
waste, or other materials. 11 figs., 3 tabs. 


7115 (ORNL/TM-10322/R1) Oak Ridge National Labora- 
tory Transuranic Waste Certification Program. Smith, J.H.; 
Bates, L.D.; Box, W.D.; Aaron, W.S.; Setaro, J.A. Oak Ridge Na- 
tional Lab., TN (USA). Aug 1988. 83p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC05-840R21400. Order Num- 
ber DE91006025. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has requested that all 
DOE facilities handling defense transuranic (TRU) waste develop 
and implement a program whereby all TRU waste will be con- 
tained, stored, and shipped to the Waste Isolation Pilot Plant 
(WIPP) in accordance with the requirements set forth in the DOE 
certification documents WIPP-DOE-069, 114, 120, 137, 157, and 
158. The program described in this report describes how Oak 
Ridge National Laboratory (ORNL) intends to comply with these re- 
quirements and the techniques and procedures used to ensure that 
ORNL TRU wastes are certifiable for shipment to WIPP. This doc- 
ument describes the program for certification of newly generated 
(NG) contact-handied transuranic (CH-TRU) waste. Previsions 
have been made for addenda, which will extend the coverage of 
this document to include certification of stored CH-TRU and NG 
and stored remote-handied transuranic (RH-TRU) waste, as neces- 
sary. 24 refs., 11 figs., 4 tabs. 


7116 (ORNU/TM-10322/R2) Oak Ridge National Labora- 
tory contact-handled Transuranic Waste Certification Program 
plan: Revision 2. Smith, J.H.; Smith, M.A. Oak Ridge National 
Lab., TN (USA). Aug 1990. 30p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC05-840R21400. Order Number 
DE91005894. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) is required by De- 
partment of Energy (DOE) Order 5820.2A to package its 
transuranic (TRU) waste to comply with waste acceptance criteria 
(WAC) for the Waste Isolation Pilot Plant (WIPP). TRU wastes are 
defined in DOE Order 5820.A as those radioactive wastes that are 
contaminated with alpha-emitting transuranium radionuclides hav- 
ing half-lives greater than 20 years and concentrations greater than 
100 nCi/g at the time of the assay. In addition, ORNL handles 
U233, Cm*4, and Cf*52 as TRU waste radionuclides. The ORNL 
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Transuranic Waste Certification Program was established to ensure 
that all TRU waste at ORNL is packaged to meet the required 
transportation and storage criteria for shipping to and storage at 
the WIPP. The objective of this document is to describe the 
methods that will be used at ORNL to package contact handled- 
transuranic (CH-TRU) waste to meet the criteria set forth in the 
WIPP certification requirements documents. This document ad- 
dresses newly generated (NG) CH-TRU waste. Stored CH-TRU will 
be repackaged. This document is organized to provide a brief 
overview of waste generation operations at ORNL, along with de- 
tails on data management for CH-TRU waste. The methods used 
to implement this plan are discussed briefly along with the respon- 
sibilities and authorities of applicable organizations. Techniques 
used for waste data collection, records control, and data archiving 
are defined. Procedures for the procurement and handling of waste 
containers are also described along with related quality control 
methods. 11 refs., 3 figs. 


7117 (PNL-7436) West Valley facility spent fuel handling, 
storage, and shipping experience. Bailey, W.J. Pacific Northwest 
Lab., Richland, WA (USA). Nov 1990. 63p. Sponsored by U.S. 
DOE Radioactive Waste Management; Electric Power Research 
Institute. DOE Contract AC06-76RL01830. Order Number 
DE91004966. Source: OSTI; NTIS; INIS; GPO Dep. 

The result of a study on handling and shipping experience with 
spent fuel are described in this report. The study was performed by 
Pacific Northwest Laboratory (PNL) and was jointly sponsored by 
the US Department of Energy (DOE) and the Electric Power Re- 
search Institute (EPRI). The purpose of the study was to document 
the experience with handling and shipping of relatively old light- 
water reactor (LWR) fuel that has been in pool storage at the West 
Valley facility, which is at the Western New York Nuclear Service 
Center at West Valley, New York and operated by DOE. A subject 
of particular interest in the study was the behavior of corrosion 
product deposits (i.e., crud) deposits on spent LWR fuel after long- 
term pool storage; some evidence of crud loosening has been 
observed with fuel that was stored for extended periods at the West 
Valley facility and at other sites. Conclusions associated with the 
experience to date with old spent fuel that has been stored at the 
West Valley facility are presented. The conclusions are drawn from 
these subject areas: a general overview of the West Valley experi- 
ence, handling of spent fuel, storing of spent fuel, rod consolidation, 
shipping of spent fuel, crud loosening, and visual inspection. A list 
of recommendations is provided. 61 refs., 4 figs., 5 tabs. 


7118 (UCRL-JC—104171) Uncertainties in the effects of 
burnup and their impact on criticality safety licensing criteria. 
Carlson, R.W.; Fisher, L.E. Lawrence Livermore National Lab., CA 
(USA). 13 Jul 1990. 6p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-9007106—80: 
Institute of nuclear materials management conference, Los Ange- 
les, CA (USA), 15-18 Jul 1990). Order Number DE91005060. 
Source: OSTI; NTIS; GPO Dep. 

Current criteria for criticality safety for spent fuel shipping and 
storage casks are conservative because no credit is permitted for 
the effects of burnup of the fuel inside the cask. Cask designs that 
will transport and store large numbers of fuel assemblies (20 or 
more) must devote a substantial part of their payload to criticality 
control measures if they are to meet this criteria. The Department 
of Energy is developing the data necessary to support safety anal- 
yses that incorporate the effects of burnup for the next generation 
of spent fuel shipping casks. The efforts described here are de- 
voted to the development of acceptance criteria that will be the 
basis for accepting safety analyses. Preliminary estimates of the 
uncertainties of the effects of burnup have been developed to pro- 
vide a basis for the consideration of critically safety criteria. The 
criticality safety margins in a spent fuel shipping or storage cask 
are dominated by the portions of a fuel assembly that are in low 
power regions of a reactor core, and the reactor operating condi- 
tions are very different from spent fuel storage or transport cask 
conditions. Consequently, the experience that has been gathered 
during years of reactor operation does not apply directly to the pre- 
diction of criticality safety margins for spent fuel shipping or 
storage casks. The preliminary estimates of the uncertainties 





presented in this paper must be refined by both analytical and em- 
pirical studies that address both the magnitude of the uncertainties 
and their interdependence. 9 refs., 5 figs. 


0510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 7145, 7198 


7119 (INIS-BR-2366, pp. 333-344) Uranium enrichment 
market in the 1990’S. Paleit, J.A.; Gresley, J.A.B. American Nu- 
clear Society, Rio de Janeiro, RJ (Brazil). Latin American Section. 
1989. 231p. (CONF-890699-: Symposium on importance of nu- 
clear power for power supply after 1990: benefits and difficulties, 
Rio de Janeiro (Brazil), 11-15 Jun 1989). In Proceedings of the Im- 
portance of Nuclear Energy for Power Supply after 1990: Benefits 
and Difficulties. Order Number DE91617534. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This work is related to the main characteristics of the enrichment 
maket. The long-term enrichment characterized by factors which 
tend to restrict the number of participants both on the supply side 
and on the demand side. These factors are summarized here. 
(A.C.A.S.). 


0520 Waste Management 


Refer also to citation(s) 7115, 7218, 7224, 7226, 7235, 7238, 
7253, 7254, 7255, 7258, 7259, 7267, 7502, 7557, 7646, 7823, 
7824, 7875, 7909, 7921, 8167, 8227, 8228, 8242 


7120 (BNL-52268) Method for accelerated leaching of so- 
lidified waste. Fuhrmann, M.; Heiser, J.H.; Pietrzak, R.F.; Franz, 
E.M.; Colombo, P. Brookhaven National Lab., Upton, NY (USA). 
Nov 1990. 24p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract AC02-76CH00016. Order Number DE91005928. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An accelerated leach test method has been developed to deter- 
mine the maximum leachability of solidified waste. The approach 
we have taken is to use a semi-dynamic leach test; that is, the 
leachant is sampled and replaced periodically. Parameters such as 
temperature, leachant volume, and specimen size are used to ob- 
tain releases that are accelerated relative to other standard leach 
tests and to the leaching of full-scale waste forms. The data ob- 
tained with this test can be used to model releases from waste 
forms, or to extrapolate from laboratory-scale to full-scale waste 
forms if diffusion is the dominant leaching mechanism. Diffusion 
can be confirmed as the leaching mechanism by using a computer- 
ized mathematical model for diffusion from a finite cylinder. We 
have written a computer program containing several models includ- 
ing diffusion to accompany this test. The program and a Users’ 
Guide that gives screen-by-screen instructions on the use of the 
program are available from the authors. 14 refs., 4 figs., 1 tab. 


7121 (CONF-900791—9) Energy dependent neutron imag- 
ing. Kupperman, D.S.; Hitterman, R.L.; Rhodes, E. Argonne 
National Lab., IL (USA). [1990]. 9p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract W-31109-ENG-38. 
From Review of progress in quantitative NDE; La Jolla, CA (USA); 
15-20 Jul 1990. Order Number DE91006085. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A waste package consisting of a container and high-level nuclear 
waste is being developed for the permanent disposal of radioactive 
waste. Yucca Mountain, Nevada, is being studied as a potential 
site for the underground high-level nuclear waste repository. A ma- 
jor consideration for choosing Yucca Mountain is the presence of 
zeolite in tertiary ash-flow tuffs. The presence of zeolites could pro- 
vide geological barriers to radionuclide migration. The suitability of 
the tuffaceous rocks at Yucca Mountain for the repository is being 
investigated since the properties of the environment around a 
waste site must be well characterized to reliably predict perfor- 
mance. The results of experiments at Lawrence Livermore National 
Laboratory (LLNL) to assess the possibility of imaging water in 
Nevada Test Site welded tuff samples showed that nuclear 
magnetic resonance imaging is not viable. This leaves neutron to- 
mography and high-frequency electromagnetic geotomography as 
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possibilities for the practical imaging of distribution and flow of flu- 
ids in rock, including tuff specimens. Water tracers are needed in 
electromagnetic tomography techniques since the contrast for de- 
tecting water in cracks of tuff is lower than in granite because of 
the higher porosity in tuff. The results of preliminary testing with 
geotomography by LLNL indicates relatively low spatial resolution. 
More sensitive techniques for detecting water is needed. This pa- 
per describes preliminary experiments to apply pulsed neutrons to 
image water in a sample of tuff. 3 refs., 3 figs. 


7122 (CONF-900828-9) Process development for remote- 
handled mixed-waste treatment. Berry, J.B.; Campbell, D.O.; 
Lee, D.D.; White, T.L. Oak Ridge National Lab., TN (USA). [1990]. 
12p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC05-840R21400. From Summer national meeting of the Ameri- 
can Institute of Chemical Engineers; San Diego, CA (USA); 19-22 
Aug 1990. Order Number DE91005972. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Oak Ridge National Laboratory (ORNL) is developing a 
treatment process for remote-handied (RH) liquid transuranic mixed 
waste governed by the concept of minimizing the volume of waste 
requiring disposal. This task is to be accomplished by decontami- 
nating the bulk components so the process effluent can be 
disposed with less risk and expense. Practical processes have 
been demonstrated on the laboratory scale for removing cesium 
137 and strontium 90 isotopes from the waste, generating a con- 
centrated waste volume, and rendering the bulk of the waste 
nearly radiation free for downstream processing. The process is 
prajeaed to give decontamination factors of 10* for cesium and 
10° for strontium. Because of the extent of decontamination, down- 
stream processing will be contact handled. The transuranic, 
radioactive fraction of the mixed waste stream will be solidified us- 
ing a thin-film evaporator and/or microwave solidification system. 
Resultant solidified waste will be disposed at the Waste Isolation 
Pilot Plant (WIPP). 8 refs., 2 figs., 3 tabs. 


7123 (CONF-901105-67) The role of laboratory analog ex- 
periments in assessing the performance of waste package 
materials. Cunnane, J.C.; Bates, J.K. Argonne National Lab., IL 
(USA). [1990]. 8p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract W-31109-ENG-38. From Fall meeting 
of the Materials Research Society; Boston, MA (USA); 24 Nov - 1 
dec 1990. Order Number DE91006503. Source: OST]; NTIS; INIS; 
GPO Dep. 

There is an immediate need to begin to validate models that can 
be used for assessing the performance of waste package materials 
in an unsaturated repository environment. This paper examines 
available testing information and testing approaches that could 
support validation of models for engineering barrier system (EBS) 
radionuclide release. The content is presented in the context of the 
general methodology that has been proposed for validating perfor- 
mance assessment models. Available experimental observations 
are used to test some of the EBS release rate modeling premises. 
These observations include evidence of fluid film formation on 
waste glass surfaces in isothermal humid environments, acceler- 
ated waste glass reaction rates under repository service conditions 
of large glass surface area to water volume ratio, and mobilization 
of radionuclides as solutes and colloids. It is concluded that some 
important modeling premises may not be consistent with available 
experimental information. However, it is also concluded that future 
laboratory testing, which simulates the integrated waste package 
systems, is needed to evaluate the significance of these inconsis- 
tencies and to test the system level models. A small-scale 
apparatus which was developed and tested to examine the feasibil- 
ity of laboratory analog testing for the unsaturated Yucca Mountain 
repository environment is described. 16 refs., 4 figs., 1 tab. 


7124 (CONF-910223-8) A demonstration of remote sur- 
vey and characterization of a buried waste site using the SRIP 
[Soldier Robot Interface Project] testbed. Burks, B.L.; Richard- 
son, B.S.; Armstrong, G.A.; Hamel, W.R.; Jansen, J.F.; Killough, 
S.M.; Thompson, D.H.; Emery, M.S. Oak Ridge National Lab., TN 
(USA). [1990]. 8p. Sponsored by U.S. DOE Office of Environmental 
Restoration and Waste Management. DOE Contract AC05- 
840R21400. From 4. topical meeting on robotics and remote 
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systems; Albuquerque, NM (USA); 24-28 Feb 1991. Order Number 
DE91004515. Source: OSTI; NTIS; INIS; GPO Dep. 

During FY 1990, the Oak Ridge Nationai Laboratory (ORNL) sup- 
ported the Department of Energy (DOE) Environmental Restoration 
and Waste Management (ER&WM) Office of Technology Develop- 
ment through several projects including the development of a 
semiautonomous survey of a buried waste site using a remotely 
operated all-terrain robotic testbed borrowed from the US Army. 
The testbed was developed for the US Army’s Human Engineering 
Laboratory (HEL) for the US Army’s Soldier Robot Interface Project 
(SRIP). Initial development of the SRIP testbed was performed by 
a team including ORNL, HEL, Tooele Army Depot, and Odetics, 
Inc., as an experimental testbed for a variety of human factors is- 
sues related to military applications of robotics. The SRIP testbed 
was made available to the DOE and ORNL for the further develop- 
ment required for a remote landfill survey. The robot was modified 
extensively, equipped with environmental sensors, and used to 
demonstrate an automated remote survey of Solid Waste Storage 
Area No. 3 (SWSA 3) at ORNL on Tuesday, September 18, 1990. 
Burial trenches in this area containing contaminated materials were 
covered with soil nearly twenty years ago. This paper describes 
the SRIP testbed and work performed in FY 1990 to demonstrate a 
semiautonomous landfill survey at ORNL. 5 refs. 


7125 (CONF-9006120-6) Geologic framework and Ceno- 
zoic evolution of the Yucca Mountain area, Nevada. Fox, K.F. 
Jr.; Spengler, R.W.; Myers, W.B. Geological Survey, Denver, CO 
(USA). [1990]. 20p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract Al08-78ET44802. From International 
symposium on unique underground structures; Denver, CO (USA); 
12-15 Jun 1990. Order Number DE91005958. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Yucca Mountain, Nevada, has been proposed as the site of a 
high-level nuclear waste repository. The purpose of this paper is to 
outline aspects of the geology and tectonics of the area which bear 
on its suitability as a waste repository. The repository is to be ex- 
cavated from a non-lithophysal zone within the lower part of the 
Paintbrush Tuff. Revised estimates of the thickness of this zone in- 
dicate that the lower, down-dip extremity of the planned repository 
could be raised by as much as 130 m, thus reducing the grade 
within the repository and increasing the distance to the water table 
below. We note that because of the closely spaced fracturing and 
low in-situ stresses within the repository block, lateral support of 
fractured rock is likely to be poor. 30 refs., 5 figs. 


7126 (DOE/EM-0005P) Environmental Restoration and 
Waste Management (EM) program: An introduction. USDOE 
Office of Environmental Restoration and Waste Management, 
Washington, DC (USA); Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (USA). Management Systems Labs. Dec 1990. 
91p. Sponsored by U.S. DOE Office of Environmental Restoration 
and Waste Management. Order Number DE91006061. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This booklet introduces the reader to the mission and functions 
of a major new unit within the US Department of Energy (DOE): 
the Office of Environmental Restoration and Waste Management 
(EM). The Secretary of Energy established EM in November 1989, 
implementing a central purpose of DOE’s first annual Environmen- 
tal Restoration and Waste Management Five-Year Plan, which had 
appeared three months earlier. The contents of this booklet, and 
their arrangement, reflect the annual update of the Five-Year Plan. 
The Five-Year Plan supports DOE’s strategy for meeting its 30- 
year compliance and cleanup goal. This strategy involves: focusing 
DOE's activities on eliminating or reducing known or recognized 
potential risks to worker and public health and the environment, 
containing or isolating, removing, or detoxifying onsite and offsite 
contamination, and developing technology to achieve DOE’s envi- 
ronmental goals. 


7127 (DOE/LLW-103) Directions in low-level radioactive 
waste management: A brief history of commercial low-level 
radioactive waste disposal. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Oct 1990. 93p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC07-761D01570. (MISC-—90135). Order Number 
DE91006105. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report presents a history of commercial low-level radioactive 
waste management in the United States, with emphasis on the his- 
tory of six commercially operated low-level radioactive waste 
disposal facilities. The report includes a brief description of impor- 
tant steps that have been taken during the 1980s to ensure the 
safe disposal of low-level waste in the 1990s and beyond. These 
steps include the issuance of Title 10 Code of Federal Regulations 
Part 61, Licensing Requirements for the Land Disposal of Radioac- 
tive Waste, the Low-Level Radioactive Waste Policy Act of 1980, 
the Low-Level Radioactive Waste Policy Amendments Act of 1985, 
and steps taken by states and regional compacts to establish addi- 
tional disposal sites. 42 réfs., 13 figs., 1 tab. 


7128 (DOE/LLW-107) 1989 state-by-state assessment of 
low-level radioactive wastes received at commercial disposal 
sites: National Low-Level Waste Management Program. Fuchs, 
R.L.; Culbertson-Arendts, K. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). National Low-Level Waste Management Program. Dec 
1990. 141p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract AC07-761D01570. Order Number DE91006401. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The National Low-Level Waste Management Program has pub- 
lished eleven annual state-by-state assessment reports. These 
reports provide both national and state-specific disposal data on 
low-level radioactive wastes. Data in this report are divided into 
generator category, waste class, volume, and activity. Included in 
this report are tables showing a distribution of wastes by state for 
1989 and a comparison of waste volumes by state for 1985 
through 1989; also included is a list of all commercial nuclear 
power reactors in the United States as of December 31, 1989. In 
this year’s report, a distinction has been made between low-level 
radioactive waste shipped directly for disposal by generators and 
that handied by an intermediary. 7 refs., 4 tabs. 


7129 (DOE/NV/10630-3) Unsaturated zone characteriza- 
tion of the Area 5 Radioactive Waste Management Site: Phase 
1, Preliminary laboratory studies for the determination of soll 
moisture characteristic curves and unsaturated hydraulic con- 
ductivities. Daffern, D.D.; Ebeling, L.L.; Cox, W.B. Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (USA). Nov 
1990. 38p. Sponsored by U.S. DOE Defense Programs; U.S. DOE 
Radioactive Waste Management. DOE Contract ACO8-89NV10630. 
Order Number DE91005956. Source: OSTI; NTIS; GPO Dep. 

Six undisturbed soil samples of near-surface sediments were col- 
lected from the Nevada Test Site (NTS) Radioactive Waste 
Management Site (RWMS) for physical and hydrologic characteri- 
zation in the laboratory. Of these samples, three were obtained 
from the wall of Pit No. 3 and three from the floor. Physical proper- 
ties measured on all samples were dry bulk density (p,) and solid 
particle density (ps). Average dry bulk densities for the wall and 
floor samples were 1.47 g/cm® and 1.45 g/cm®, while solid particle 
densities were 2.34 g/cc and 2.53 g/cc, respectively. Based on 
these values, the average porosity for the wall samples was com- 
puted to be 0.372 and for the floor samples, 0.427. Moisture 
content-pressure head relations for each sample were determined 
using the pressure plate method. The moisture characteristic 
curves generated from these data have shapes similar to those of 
a silty sand, with volumetric moisture contents of less than 7% at 
33.4 bars. Unsaturated hydraulic conductivity was estimated using 
the computer model of van Genuchten (1978), which is based on 
the theoretical developments of Mualem (1976). Results indicate 
that at near-surface in situ moisture contents, the unsaturated hy- 
draulic conductivity for both wall and floor samples is less than 
10-® cm/sec. 15 refs., 12 figs., 4 tabs. 


7130 (DOE/OR/21548-122) Aquifer Characteristics Data 
Report for the Weldon Spring Site chemical plant/raffinate pits 
and vicinity properties for the Weldon Spring Site Remedial 
Action Project, Weldon Spring, Missouri. MK-Ferguson Co., St. 
Charles, MO (USA); Jacobs Engineering Group, Inc., St. Charles, 
MO (USA). Nov 1990. 120p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC05-860R21548. Order Number 
DE91004615. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the procedures and methods used, and 
presents the results of physical testing performed, to characterize 
the hydraulic properties of the shallow Mississippian-Devonian 





aquifer beneath the Weldon Spring chemical plant, raffinate pits, 
and vicinity properties. The aquifer of concern is composed of sat- 
urated rocks of the Burlington-Keokuk Limestone which constitutes 
the upper portion of the Mississippian-Devonian aquifer. This 
aquifer is a heterogeneous anisotropic medium which can be de- 
scribed in terms of diffuse Darcian flow overlain by high porosity 
discrete flow zones and conduits. Average hydraulic conductivity 
for all wells tested is 9.6E-02 meters/day (3.1E-01 feet/day). High 
hydraulic conductivity values are representative of discrete flow in 
the fractured and weathered zones in the upper Burlington-Keokuk 
Limestone. They indicate heterogeneities within the Mississippian- 
Devonian aquifer. Aquifer heterogeneity in the horizontal plane is 
believed to be randomly distributed and is a function of fracture 
spacing, solution voids, and preglacial weathering phenomena. 
Relatively high hydraulic conductivities in deeper portions of the 
aquifer are though to be due to the presence of widely spaced 
fractures. 44 refs., 27 figs., 9 tabs. 


7131 (DOE/OR/21548—-147) Quarry geotechnical report for 
the Weldon Spring Site Remedial Action Project, Weldon 
Spring, Missouri. MK-Ferguson Co., St. Charles, MO (USA); Ja- 
cobs Engineering Group, Inc., St. Charles, MO (USA). Nov 1990. 
233p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-860R21548. Order Number DE91004714. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report has been prepared for the United States Department 
of Energy’s (DOE) Weldon Spring Site Remedial Action Project 
(WSSRAP) by the Project Management Contractor (PMC), which is 
MK-Ferguson Company (MK-Ferguson) with Jacobs Engineering 
Group (JEG) as its designated subcontractor. The Weldon Spring 
site (WSS) comprises the Weldon Spring quarry area and the Wel- 
don Spring chemical plant and raffinate pit areas. This report 
presents the results of geotechnical investigations conducted dur- 
ing 1989-1990 at the proposed Weldon Spring quarry staging and 
water treatment facilities in the quarry area. The facilities are in- 
tended for treatment of water removed from the quarry area. An 
access road and a decontamination pad will be necessary for han- 


dling and transportation of bulk waste. Results of previous 
geotechnical investigations performed by other geoscience and en- 
vironmental engineering firms in the quarry area, were reviewed, 
summarized and incorporated into this report. Well logging, stratig- 
raphy data, piezometer data, elevations, and soil characteristics 
are also included. 


7132 (DOE/RL-89-02-Rev.1-Vol.1) Hanford Waste Vitrifica- 
tion Plant Dangerous Waste Permit Application: Revision 1: 
Volume 1. USDOE Richland Operations Office, WA (USA). Nov 
1990. 321p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO6-87RL10930. Order Number DE91004758. Source: 
OSTI; NTIS; GPO Dep. 

The Hanford Site is operated by the US Department of Energy — 
Richland Operations Office. The Hanford Site produces mixed 
waste (containing both radioactive and dangerous materials). The 
Hanford Site is considered to be a single facility. The single dan- 
gerous waste permit identification mumber issued to the Hanford 
Site by the US Environmental Protection Agency and the Washing- 
ton State Department of Ecology is US Environmental Protection 
Agency/State Identification Number WA7890008967. This identifi- 
cation number encompasses a number of waste management units 
within the Hanford Site. All waste management activities carried 
out under the assigned identification number are considered to be 
‘onsite’ as defined in the Washington State Department of Ecology 
Dangerous Waste Regulations, Washington Administrative Code 
173-303. The Hanford Site currently has mixed waste resulting 
from various processing operations stored in underground storage 
tanks. The Hanford Waste Vitrification Plant will be constructed and 
operated to process the high-activity fraction of mixed waste stored 
in these underground tanks. The Hanford Waste Vitrification Plant 
will solidify pretreated tank waste into a glass product that will be 
packaged for disposal in a national repository. 66 refs., 18 figs., 39 
tabs. 


7133 (DOE/RL-89-02-Rev.1-Vol.2) Hanford Waste Vitrifica- 
tion Plant Dangerous Waste Permit Application: Revision 1: 
Volume 2. USDOE Richland Operations Office, WA (USA). Nov 
1990. 463p. Sponsored by U.S. DOE Defense Programs. DOE 
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Contract ACO6-87RL10930. Order Number DE91004757. Source: 
OSTI; NTIS; GPO Dep. 

This is Volume 2 of the permit application for the Hanford Waste 
Vitrification Plant. This document contains the appendices for 
Volume 1 including information on site preparation, laboratory ca- 
pabilities, emergency plans, training, examples of standard sample 
point file reports, and a site map. (SM) 


7134 (DOE/RW-0006-Rev.6) Integrated data base for 
1990: US spent fuel and radioactive waste inventories, projec 
tions, and characteristics: Revision 6. Oak Ridge National Lab., 
TN (USA). Oct 1990. 300p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC05-840R21400. Source: 
INIS; OSTI (Free of Charge). 

The Integrated Data Base (IDB) Program has compiled current 
data on inventories and characteristics of commercial spent fuel 
and both commercial and US government-owned radioactive 
wastes through December 31, 1989. These data are based on the 
most reliable information available from government sources, the 
open literature, technical reports, and direct contacts. The current 
projections of future waste and spent fuel to be generated through 
the year 2020 and characteristics of these materials are also pre- 
sented. The information forecasted is consistent with the latest US 
Department of Energy/Energy Information Administration (DOE/ 
EIA) projections of US commercial nuclear power growth and the 
expected DOE-related and private industrial and institutional (l/l) 
activities. The radioactive materials considered, on a chapter-by- 
chapter basis, are spent fuel, high-level waste, transuranic waste, 
low-level waste, commercial uranium mill tailings, environmental 
restoration wastes, commercial reactor and fuel cycle facility de- 
commissioning wastes, and mixed (hazardous and radioactive) 
low-level waste. For most of these categories, current and projected 
inventories are given through the year 2020, and the radioactivity 
and thermal power are calculated based on reported or estimated 
isotopic compositions. In addition, characteristics and current in- 
ventories are reported for miscellaneous radioactive materials that 
may require geologic disposal. 22 refs., 48 figs., 109 tabs. 


7135 (DOE/RW-0296P) Information services directory. 


’ USDOE Office of Civilian Radioactive Waste Management, Wash- 


ington, DC (USA). Jan 1991. 48p. Sponsored by U.S. DOE 
Radioactive Waste Management. Source: OSTI (Free of Charge); 
INIS. 

Congress passed the Nuclear Waste Policy Act of 1982 (NWPA) 
and its amendments establishing the National policy for safely stor- 
ing, transporting and disposing of spent nuclear fuel and high-level 
radioactive waste in a geologic repository. This legislation created 
the Office of Civilian Radioactive Waste Management (OCRWM) 
within the US Department of Energy (DOE) to develop an inte- 
grated system for the safe and efficient disposal of high-level 
radioactive waste. The NWPA, as amended, directs DOE to study 
in detail the Yucca Mountain site in Nevada as the only candidate 
site for the Nation’s geologic repository. In Nevada, the DOE/ 
OCRWM Yucca Mountain Site Characterization Project Office 
(YMPO) manages scientific investigations to determine the suitabil- 
ity of Yucca Mountain for effectively isolating radioactive waste 
from the public and the environment. This Information Services Di- 
rectory is intended to facilitate dissemination of information. The 
Directory is produced by the Education and Information Division of 
OCRWM's Office of External Relations and will be updated periodi- 
cally. This is the third such update since its issuance in August 
1986. It is a reference document that lists the sources of program 
information available to States, Indian Tribes and the public. 


7136 (DOE/UMTRA-19) Small-scale field test of simple 
earthen covers for uranium mill tailings. Nielson, K.K. (Rogers 
and Associates Engineering Corp., Salt Lake City, UT (USA)); 
Rogers, V.C.; Rich, D.C. Sandia National Labs., Albuquerque, NM 
(USA); Rogers and Associates Engineering Corp., Salt Lake City, 
UT (USA). Jan 1983. 36p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC04-76DP00789. Order Number 
DE91005820. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of field tests has been conducted during the past year 
to provide benchmark data on the performance of simple, 
single-layer earthen covers at thee uranium tailings sites. The per- 
formance of the covers was evaluated in terms of their reduction of 
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radon gas releases, although moisture profiles and other cover pa- 
rameters were also monitored. The tests were designed to 
evaluate the effectiveness of local soils applied with minimum engi- 
neering design or compaction effort. The tests, therefore, tend to 
represent a lowest-cost, and perhaps a worst-case scenario for 
tailings reclamation. The field benchmark tests are part of a major 
research program being conducted by the US Department of En- 
ergy to develop technology for uranium tailings disposal. The 
present tests with simple earthen covers thus provide a 
comparative basis for evaluating the effectiveness of more highly- 
engineered systems and their proportionately higher costs. These 
tests were conducted on the inactive tailings piles at Salt Lake 
City; Mexican Hat, Utah; and Grand Junction, Colorado. The test 
covers were installed during the summer of 1981 (Ri81) and have 
been monitored during the following year. This report describes the 
experimental details of the cover tests, the data that were collected 
during the one-year monitoring period, and the conclusions that 
were drawn from the experiments. 5 refs., 5 figs., 13 tabs. 


7137 (DOE/UMTRA-150524) Project licensing plan for 
UMTRA [Uranium Mill Tailings Remedial Action] sites. USDOE 
Albuquerque Operations Office, NM (USA). Uranium Mill Tailings 
Project Office. Jul 1984. 30p. Sponsored by U.S. DOE Nuclear En- 
ergy. Order Number DE91005803. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The purpose of the Uranium Mill Tailings Remedial Action (UM- 
TRA) Project Licensing Plan is to establish how a disposal site will 
be licensed, and to provide responsibilities of participatory agen- 
cies as legislated by the Uranium Mill Tailings Radiation Control 
Act (UMTRCA) of 1978 (Public Law 95-604). This Plan has been 
developed to ensure that the objectives of licensing are met by 
identifying the necessary institutional controls, participatory agency 
responsibilities, and key milestones in the licensing process. The 
Plan contains the legislative basis for and a description of the li- 
censing process (“Process”) for UMTRA sites. This is followed by a 
discussion of agency responsibilities, and milestones in the Pro- 
cess. The Plan concludes with a generic timeline of this Process. 
As discussed in Section 2.1, a custodial maintenance and surveil- 
lance pian will constitute the basis for a site license. The details of 
maintenance and surveillance are discussed in the Project Mainte- 
nance and Surveillance Plan (AL-350124.0000). 5 refs., 4 figs. 


7138 (DOE/WIPP-S90-003) Waste Isolation Pilot Plant Site 
Environmental Report for calendar year 1989. Westinghouse 
Electric Corp., Carlsbad, NM (USA). Waste Isolation Div. [1989]. 
159p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-86AL31950. Order Number DE91006052. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This is the 1989 Site Environmental Report (SER) for the Waste 
Isolation Pilot Plant (WIPP) in southeastern New Mexico. The 
WIPP is a government owned and contractor-operated facility. The 
WIPP project is operated by Westinghouse Electric Corporation for 
the US Department of Energy (DOE). The mission of the WIPP is 
to provide a research and development facility to demonstrate the 
safe disposal of transuranic (TRU) waste generated by the defense 
activities of the US Government. This report provides a compre- 
hensive description of environmental activities at the WIPP during 
calendar year 1989. The WIPP facility will not receive waste until 
all concerns affecting opening the WIPP are addressed to the sat- 
isfaction of the Secretary of Energy. Therefore, this report 
describes the status of the preoperational activities of the Radiolog- 
ical Environmental Surveillance (RES) program, which are outlined 
in the Radiological Baseline Program for the Waste Isolation Pilot 
Plant (WTSD-TME-057). 72 refs., 13 figs., 20 tabs. 


7139 (EGG-LLW-9343-Rev.1) Approaches to LLW dis- 
posal site selection and current progress of host states. 
Walsh, J.J.; Kerr, T.A. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Nov 1990. 47p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC07-761D01570. Order Number DE91006148. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In accordance with the Low-Level Radioactive Waste Policy 
Amendments Act of 1985 and under the guidance of 10 CFR 61, 
States have begun entering into compacts to establish and operate 
regional disposal facilities for low-level radioactive waste. The 
progress a state makes in implementing a process to identify a 
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specific location for a disposal site is one indication of the level of 
a state’s commitment to meeting its responsibilities under Federal 
law and interstate compact agreements. During the past few years, 
several States have been engaged in site selection processes. The 
purpose of this report is to summarize the site selection approaches 
of some of the Host States (California, Michigan, Nebraska, New 
York, North Carolina, Texas, and Illinois), and their progress to 
date. An additional purpose of the report is to discern whether the 
Host States’s site selection processes were heavily influenced by 
any common factors. One factor each state held in common was 
that political and public processes exerted a powerful influence on 
the site selection process at virtually every stage. 1 ref. 


7140 (EGG-M-90240) Department of Energy low-level 
radioactive waste disposal concepts. Ozaki, C.; Page, L.; Mor- 
reale, B.; Owens, C. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
[1990]. 8p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC07-761D01570. (CONF-9009110—5: Joint ANS/ASME nuclear 
engineering conference, Newport, RI (USA), 16-20 Sep 1990). Or- 
der Number DE91006177. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) manages its low-level waste 
(LLW), regulated by DOE Order 5820.2A by using an overall sys- 
tems approach. This systems approach provides an improved and 
consistent management system for all DOE LLW waste, from gen- 
eration to disposal. This paper outlines six basic disposal concepts 
used in the systems approach, discusses issues associated with 
each of the concepts, and outlines both present and future dis- 
posal concepts used at six DOE sites. 3 refs., 9 figs. 


7141 (EGG-M-90500) Lessons learned from radioactive/ 
mixed waste analyses at EG&G Idaho, Inc. Murphy, R.J.; Sailer, 
S.J.; Bennett, J.T.; Arvizu, JS. EG and G Idaho, Inc., Idaho Falls, 
ID (USA). [1990]. 10p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract ACO7-761D01570. (CONF-9011141-2: Conference 
on remediation of radioactive/mixed waste sites...1992 and beyond, 
Scottsdale, AZ (USA), 6 Nov 1990). Order Number DE91006134. 
Source: OSTI; NTIS; INIS; GPO Dep. 

For the past 30 years extensive chemical characterizations of en- 
vironmental and waste samples have been performed by numerous 
academic, commercial, and government analytical chemistry labo- 
ratories for the purposes of research, monitoring, and compliance 
with regulations. The vast majority of these analyses, however, has 
been conducted on samples containing natural concentrations of 
radioactive constituents. It is only within the last decade that a 
small number of laboratories have been conducting extensive 
chemical characterizations of highly radioactive samples and con- 
sequently have begun to identify many special requirements for the 
safe and accurate conduct of such analyses. Experience gained 
from chemical analyses of radioactively contaminated samples has 
indicated special requirements and actions needed in the following 
three general areas: Sample collection and preservation; chemical 
analysis protocols; disposal of waste from chemical analyses. In 
this paper we will summarize the experience and findings acquired 
from four years of radioactive sample analyses by the Environmen- 
tal Chemistry Unit, an analytical chemistry laboratory of EG&G 
Idaho, Inc. at the Idaho National Engineering Laboratory. 6 tabs. 


7142 (EGG-WM-8436) In Situ Vitrification Treatability 
Study Work Plan. Charboneau, B.L.; Landon, J.L. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Mar 1989. 47p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC07-761D01570. Order 
Number DE91006104. Source: OSTI; NTIS; INIS; GPO Dep. 

The Buried Waste Program was established in October, 1987 to 
accelerate the studies needed to develop a recommended 
long-term management plan for the buried mixed waste at the Ra- 
dioactive Waste Management Complex at the Idaho National 
Engineering Laboratory. The In Situ Vitrification Project is being 
conducted in a Comprehensive Environmental Response, Compen- 
sation, and Liability Act Feasibility Study format to identify methods 
for the long-term management of the mixed waste buried. This In 
Situ Vitrification Treatability Study Work Plan gives a brief descrip- 
tion of the site, work breakdown structure, and project organization: 
the in situ vitrification technology; the purpose of the tests and 
demonstrations; and the equipment and materials required for the 
tests and demonstration. 5 refs., 6 figs., 3 tabs. 





7143 (EGG-WM-9038) A preliminary numerical study of 
heat transport during in situ vitrification of soil. Murray, P.E.; 
Hawkes, G.L.; MacKinnon, R.J. EG and G Idaho, Inc., Idaho Falls, 
ID (USA). Jun 1990. 15p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC07-761D01570. Order Number 
DE91006213. Source: OSTI; NTIS; INIS; GPO Dep. 

The process of soil vitrification has been developed to contain 
the hazardous wastes buried underground. This is achieved by 
melting the soil using electrical resistance heating and allowing it to 
solidify into a vitreous, or glassy solid. As a consequence of this 
treatment, the hazardous wastes are held in the vitrified soil so that 
its harmful effect on the environment is reduced. A preliminary nu- 
merical study of soil melting is performed. The aim is to use a 
simplified mathematical model to simulate the soil temperature and 
the melting rate. Based on experimental data, the soil temperature 
reaches a maximum of about 2000°C and the melting rate is about 
2-3 cm per hour. We consider a representative vitrification process 
taking 60 hours and obtain results that agree well with experimen- 
tal data. 3 refs., 7 figs. 


7144 (EGG-WM-9090) In Situ Vitrification Engineering- 
Scale Test ES-INEL-4 Product Characterization Test Plan. 
Weidner, J.R.; Stoots, P.R. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Jun 1990. 67p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC07-761D01570. Order Number DE91006103. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In 1987, the Buried Waste Program (BWP) was established 
within EG&G Idaho, Inc., the prime contractor at INEL. Following 
the Environmental Restoration guidelines of the Buried Waste Pro- 
gram, the In Situ Vitrification Program is participating in a Remedial 
Investigation/Feasibility Study (RI/FS) for permanent disposal of 
INEL waste, in compliance with the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA). This study 
was requested and is being funded by the Office of Technology 
Development of the Idaho Operations Office of DOE (DOE-ID). As 
part of the RI/FS, an in situ vitrification (ISV) scoping study on the 
treatability of mixed low-level and mixed transuranic-contaminated 
waste is being performed to determine the applicability of ISV to 
remediation of waste at SDA. In examination of the ISV process for 
applicability to SDA waste, this In Situ Vitrification Engineering- 
Scale Test ES-INEL-4 Product Characterization Test Plan identifies 
the following: sampling and analysis strategy; sampling proce- 
dures; methods to conduct analyses; equipment; and procedures 
to ensure data quality. 8 refs., 2 tabs. 


7145 (ENEA-RTI-COMB-—89-03) High  level-low _lovel 
wastes mixing: Feasibility study re: [TREC (Italy) wastes. 
Francia, M.; Di Pace, L. ENEA, Casaccia (Italy). Dipt. Ciclo del 
Combustibile. 1989. 19p. (In Italian). Order Number DE91744371. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Presently, the radioactive liquid waste storage tanks at the 
ENEA (italian Commission for Alternative Energy Sources) re- 
search facility at Trisaia, Italy, hold 2.67 cubic meters of high level 
(HLW) and 51 cubic meters of low level wastes (LLW). The small 
amount of HLW makes on-site treatment and vitrification unfeasi- 
ble. If, however, transport to a treatment plant in another site in 
Italy or abroad should become impracticable as well, an alternative 
on-site conditioning method must be seriously considered, namely, 
the mixing of the high and low level wastes. This step is to be fol- 
lowed by dilution with an inactive liquid and, then, cementation in a 
suitably designed plant. This paper assesses the technical and 
economic feasibilites of this alternative. 


7146 (IAEA-TECDOC—568) Evaluation of low and interme- 
diate level radioactive solidified waste forms and packages: 
Final report of a co-ordinated research programme, 1985-1989. 
International Atomic Energy Agency, Vienna (Austria). Oct 1990. 
232p. Order Number DE91617520. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Evaluation of low and intermediate level radioactive waste forms 
and packages with respect to compliance with quality and safety 
requirements for transport, interim storage and disposal has be- 
come a very important part of the radioactive waste management 
strategy in many countries. The evaluation of waste forms and 
packages provides precise basic data for regulatory bodies to es- 
tablish safety requirements, and implement quality control and 
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quality assurance procedures for radioactive waste management 
programmes. The requirements depend very much upon the dis- 
posal option selected, treatment technology used, waste form 
characteristics, package quality and other factors. The regulatory 
requirements can also influence the methodology of waste form/ 
package evaluation together with selection and analysis of data for 
quality control and safety assurance. A coordinated research pro- 
gramme started at the end of 1985 and brought together 12 
participants from 11 countries. The results of the programme and 
each particular project were discussed at three Research Coordi- 
nation Meetings held in Cairo, Egypt, in May, 1986; in Beijing, 
China, in April, 1998; and at Harwell Laboratory, United Kingdom, 
in November, 1989. This document summarises the salient fea- 
tures and results achieved during the four year investigation and a 
recommendation for future work in this area. Refs, figs and tabs. 


7147 (IAEA-TECDOC-568, pp. 49-68) Evaluation of low 
and intermediate level radioactive solidified waste forms and 
packages. Williamson, A.S. (Ontario Hydro, Toronto, ON 
(Canada)). International Atomic Energy Agency, Vienna (Austria). 
Oct 1990. In Evaluation of low and intermediate level radioactive 
solidified waste forms and packages: Final report of a co-ordinated 
research programme, 1985-1989. 232p. Order Number 
DE91617520. Source: OSTI; NTIS (US Sales Only); INIS. 
Research projects for the coordinated research programme cov- 
ered: evaluation of solidified ion exchange resin/carbon-14 waste 
forms, evaluation of tritiated waste forms and packages, studies of 
materials for high integrity containers, and investigation of non- 
intrusive techniques for quality assurance of waste forms and 
packages. Dynamic leach tests on cemented ion exchange resin 
encapsulated in cementitious grout showed no release of carbon- 
14 over a 2 year period. Tritiated waste solidification did not 
effectively retard tritium release from waste forms. The use of a 
10mm thick high density polyethylene container provided the re- 
quired tritium retention. High density polyethylene, fibre reinforced 
polyester and 316 stainless steel have the potential to give a 300 
year container life under storage and disposal conditions. X- 
radiography can provide non-intrusive detection of waste form 
defects and interior package deterioration. (author). 9 figs, 9 tabs. 


7148 (IAEA-TECDOC-—568, pp. 17-32) Characterization and 
compatibility of low and Intermediate level waste forms. 
Iseghem, P. van (Centre d’Etude de |’Energie Nucleaire, Mol (Bel- 
gium)); Batist, R. de; Berghman, K.; Timmermans, W. International 
Atomic Energy Agency, Vienna (Austria). Oct 1990. In Evaluation 
of low and intermediate level radioactive solidified waste forms and 
packages: Final report of a co-ordinated research programme, 
1985-1989. 232p. Order Number DE91617520. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The physico-chemical properties and the compatibility with the 
expected geological repository clay host rock of some candidate 
waste forms have been investigated. The waste forms are high 
temperature incinerator slags, and bitumized reprocessing sludges 
from Cogema and Eurochemic (now Belgoprocess). The physico- 
chemical properties measured are density, chemical and 
radiochemical composition, thermal properties measured are den- 
sity, chemical and radiochemical composition, thermal properties 
and their change with time ("ageing”), microstructure and chemical 
stability. The data were compared with the available product speci- 
fications. The compatibility with disposal clay was investigated on a 
parametric way, to provide conclusions on the interaction mecha- 
nisms. Tests are interpreted in terms of elemental leaching and 
waste form swelling. The investigation of the product properties fits 
into the quality assurance/quality control (QA/QC) policy defined by 
NIRAS/ONDRAF (the National Agency for Radioactive Waste and 
Fissile Materials). (author). 5 refs, 3 figs, 6 tabs. 


7149 (IAEA-TECDOC-—568, pp. 33-47) Full scale leach 
tests. Suarez, A.A. (Commissao Nacional de Energia Nuclear, Sao 
Paulo (Brazil). Inst. de Pesquisas Energeticas e Nucleares); Rzyski, 
B.M.; Sato, I.M.; Endo, L.S. International Atomic Energy Agency, 
Vienna (Austria). Oct 1990. In Evaluation of low and intermediate 
level radioactive solidified waste forms and packages: Final report 
of a co-ordinated research programme, 1985-1989. 232p. Order 
Number DE91617520. Source: OSTI; NTIS (US Sales Only); INIS. 
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Comparative leach tests of cemented nitrate waste stream using 
different geometries is reported aiming to correlate short term small 
sample data to longer periods of time of full scale waste forms. 
The work reported is part of a research program conceived to 
develop technical competence in evaluating waste forms using dif- 
ferent techniques and applied to different waste streams. (author). 
13 refs, 9 figs, 5 tabs. 


7150 (IAEA-TECDOC-—568, pp. 83-106) Study on cement 
monolith solidification for immobilizing intermediate level 
wastes from reprocessing plants. Chen Baisong (Academia 
Sinica, Beijing, BJ (China). Inst. of Atomic Energy); Chen Zhuying; 
Ceng Jishu; Li Kaijun; Lin Meigiong; Fan Xianhua; Xu Suzhen; Yu 
Chengze. International Atomic Energy Agency, Vienna (Austria). 
Oct 1990. In Evaluation of low and intermediate level radioactive 
solidified waste forms and packages: Final report of a co-ordinated 
research programme, 1985-1989. 232p. Order Number 
DE91617520. Source: OSTI; NTIS (US Sales Only); INIS. 

This study dealt with a cement monolith solidification process for 
intermediate level liquid wastes from fuel reprocessing plants. Yong 
Deng 525 type portland cement (Chinese product) and two simu- 
lated wastes (evaporator concentrate (NaNO3: 330 g/1, NazCOsz: 
50 g/1, NaOH: 20 g/1), decladding waste solution (NaNO3: 280 g/ 
1, NagCO3: 40 g/1, NaOH: 80 g/1, NaA102: 100 g/1)) were cho- 
sen for the study. The two main aspects of the investigation were: 
evaluation of the properties of waste-cement mortars (fluidity, set- 
ting time, bleeding behaviour, temperature rise caused by hydration 
heat etc.) and characterization of the waste-cement products (com- 
pressive strength, leachability, radiation stability, thermal expansion, 
autogenous expansion, wet expansion, thermal analysis etc.). The 
study showed that the cement monolithic waste form solidification 
process is suitable for both the simulated evaporator concentrate 
and the decladding waste solution. (author). 3 refs, 16 figs, 2 tabs. 


7151 (IAEA-TECDOC-—568, pp. 107-119) Evaluation of 
waste forms-container interactions. Nachmilner, L. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)). International 
Atomic Energy Agency, Vienna (Austria). Oct 1990. In Evaluation 
of low and intermediate level radioactive solidified waste forms and 
packages: Final report of a co-ordinated research programme, 
1985-1989. 232p. Order Number DE91617520. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The corrosion behaviour of steel containers was evaluated under 
shallow ground repository conditions. It was found that internal 
corrosion from the contents was the determining factor for the 
length of the drum in-service life. Evaluation of leaching properties 
of various waste forms showed no benefit from calcination of a liq- 
uid borate concentrate, followed by direct cementation of the liquid, 
unless the calcinate was chemically altered or stabilized by addi- 
tives. Centrifugation proved to be acceptable in terms of the 
accelerated sedimentation test. It can be used for evaluation of all 
plastic waste forms. The oedometric principle and equipment were 
applied in determining the swelling pressure. Both methods showed 
that the black coal tar binder exhibits more favourable properties 
than routinely used bitumens. (author). 6 refs, 8 figs, 3 tabs. 


7152 (IAEA-TECDOC-568, pp. 121-137) Evaluation of 
waste forms and packages from the Paks Nuclear Power Plant. 
Ozorai, J. (Eroemue es Halozattervezoe Vallalat, Eroeterv, Bu- 
dapest (Hungary)); Takats, F. International Atomic Energy Agency, 
Vienna (Austria). Oct 1990. In Evaluation of low and intermediate 
level radioactive solidified waste forms and packages: Final report 
of a co-ordinated research programme, 1985-1989. 232p. Order 
Number DE91617520. Source: OSTI; NTIS (US Sales Only); INIS. 

Both technical and political problems of final radioactive waste 
disposal generated by the four units of the Paks Nuclear Power 
Plant in Hungary are discussed. Selection process for radioactive 
waste treatment and conditioning techniques, equipment, design 
and operation of repository and environmental protection measures 
are described. The valuable information obtained is to be used in 
safety assessment of the radioactive waste repository. (author). 5 
figs, 5 tabs. 


7153 (IAEA-TECDOC-568, pp. 157-185) Evaluation of ma- 
trices and conditioning techniques for low and intermediate 
level waste concentrates and residues. Wattal, P.K. (Bhabha 
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Atomic Research Centre, Bombay (india). Process Engineering 
and Systems Div.); Govindan, A.K.; Jahagirdhar, P.B.; Chitnis, 
R.R. International Atomic Energy Agency, Vienna (Austria). Oct 
1990. In Evaluation of low and intermediate level radioactive solidi- 
fied waste forms and packages: Final report of a co-ordinated 
research programme, 1985-1989. 232p. Order Number 
DE91617520. Source: OSTI; NTIS (US Sales Only); INIS. 

The problems associated with the low and intermediate level 
wastes are on account of their bulk volume. On account of this 
overall cost of management becomes highly sensitive with respect 
to cost of each component involved in processing, storage and dis- 
posal. In today’s practice "Shallow land Burial” is perhaps the most 
popular disposal option for these wastes. This is because of its 
simplicity. It is also apparently the cheapest. However, by virtue of 
its proximity to surface, it is also the most vulnerable to human in- 
trusion. Disposal by "Shallow land Burial” not only stipulates upper 
limits of radionuclide inventories but also specific requirements with 
respect to long term integrity. It is likely that the waste form would 
eventually come in contact with ground water and, therefore, it is 
essential that the waste form exhibits good resistance against 
aqueous attack. With the above perspective, studies were under- 
taken to improve upon the performance of the most popularly used 
cement waste form on the one hand, and development of vitreous 
matrices for these wastes which could result in substantial volume 
reduction and products of vastly improved leach resistance on the 
other. In view of the difference in approach adopted in these stud- 
ies, it is considered appropriated to deal with them separately 
under Part-A and Part-B entitled "Evaluation of Cement Waste 
Forms Incorporating Low and Intermediate Level Wastes” and "De- 
velopment of Vitreous Waste Forms for Intermediate Level Wastes 
and Concentrates”. (author). 6 figs, 8 tabs. 


7154 (IAEA-TECDOC-568, pp. 139-147) Evaluation of 
long-term durability of low-and intermediate-level waste pack- 
agings. Hauser, W. (Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Inst. fuer Nukleare Entsorgungstechnik); Koester, 
R. International Atomic Energy Agency, Vienna (Austria). Oct 1990. 
In Evaluation of low and intermediate level radioactive solidified 
waste forms and packages: Final report of a co-ordinated research 
programme, 1985-1989. 232p. Order Number DE91617520. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Low and intermediate-level wastes with negligible heat release 
will be disposed of in the abandoned iron ore mine Konrad in the 
Federal Republic of Germany. This repository is in the licensing 
procedure, operation start up is scheduled in the early nineteens. 
Painted steel sheet containers, concrete containers and high- 
integrity casks are foreseen as main packaging types. Considering 
the disposal of the waste packages which were conditioned years 
ago, interim storage periods up to 20 years have to be considered. 
During this period, during transport, and in the operation phase of 
the repository, the integrity of the packagings must be guaranteed. 
Therefore, special attention has to be paid to the stability against 
corrosion of the packaging material. In this paper, corrosion studies 
on epoxy resin coated and uncoated carbon steel specimens are 
described. This material represents the most common container 
material. Different types of specimens were stored for six and 
twelve months, both in waste form simulates and under simulated 
conditions of an interim storage above ground and of repositories 
according the German concepts. This was done in order to assess 
internal and external container corrosion. (author). 7 refs, 1 fig., 2 
tabs. 


7155 (IAEA-TECDOC-—568, pp. 149-155) Equilibrium con- 
cept for the assessment of the actinide release from waste 
forms into salt brines. Rudolph, G. (Kernforschungszentrum 
Karlsruhe Gmbh (Germany, F.R.)); Vejmelka, P.; Koester, R. Inter- 
national Atomic Energy Agency, Vienna (Austria). Oct 1990. In 
Evaluation of low and intermediate level radioactive solidified waste 
forms and packages: Final report of a co-ordinated research pro- 
gramme, 1985-1989. 232p. Order Number DE91617520. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A novel approach for the assessment of the radionuclide release 
from a nuclear waste repository after an accidental water ingres- 
sion is proposed: after a short time a stable final condition is 
assumed to be established in the near-field of the waste form in 





which each radionuclide is at equilibrium between the dissolved 
phase and the various solid phases. The total release may be as- 
sessed from the concentration in solution and the flow rate out of 
the near-field. An experimental program stimulated by this concept 
includes studies on the solubility of actinide compounds in salt 
brines in equilibrium with cement. In Q-brine (a salt brine rich in 
magnesium chloride, pH = 6.5) the concentrations of U, Np, Pu 
and Am in solution are determined by a sorption equilibrium, in 
sodium chloride brine (pH = 12-13) by the solubility of the respec- 
tive hydroxide. (author). 3 refs, 4 figs, 1 tab. 


7156 (IAEA-TECDOC-568, pp. 187-197) Waste characteri- 
zation and related administrative procedures. Carisson, J.S. 
(Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden)). International Atomic Energy Agency, Vienna (Austria). 
Oct 1990. In Evaluation of low and intermediate level radioactive 
solidified waste forms and packages: Final report of a co-ordinated 
research programme, 1985-1989. 232p. Order Number 
DE91617520. Source: OSTI; NTIS (US Sales Only); INIS. 

Before disposal of LLW/ILW in the Final Repository for Radioac- 
tive Waste, SFR, all packages have to be proven suitable for 
disposal. The waste is divided into groups, waste types. Each 
waste type is defined by the origin of the raw waste material, treat- 
ment and long term performance of the waste packages. In a 
Waste Type Description, WTD, the criteria for acceptance for final 
disposal is derived based on the requirements arising during the 
handling sequence, from collection of raw waste through disposal. 
The set of criteria is unique for each waste type. The WTD in- 
cludes necessary control actions and documentation. The WTD is 
prepared by the waste producer and SKB (owner of the reposi- 
tory). Based on the WTD acceptance for final disposal is given by 
the Swedish competent authorities. (author). 4 figs. 


7157 (IAEA-TECDOC-—568, pp. 215-228) Evaluation of low 
and intermediate level radioactive solidified waste forms and 
packages. Ghattas, N.K. (Atomic Energy Authority, Cairo (Egypt). 
Radioisotope Dept.); Ikladious, N.E.; Shatta, H.A.; Eskander, S.B.; 
Bayoumi, T.A. International Atomic Energy Agency, Vienna 
(Austria). Oct 1990. In Evaluation of low and intermediate level ra- 
dioactive solidified waste forms and packages: Final report of a 
co-ordinated research programme, 1985-1989. 232p. Order Num- 
ber DE91617520. Source: OSTI; NTIS (US Sales Only); INIS. 

Comparative study, of the mechanical, thermal and chemical 
properties of the final waste forms, was reported aiming at evaluat- 
ing the suitability of cement and some thermoset and thermoplastic 
polymers as inert matrices for the immobilization of medium active 
borate waste from nuclear power plants and nitrate waste from re- 
processing plants after their chemical treatment. Different types of 
thermoset and thermoplast polymer matrices, namely polymethyl 
methacrylate (PMMA), phenol-formaldehyde (PhF), styrenated 
polyester and epoxy; have been prepared from their ingredients 
and used to immobilize borate and nitrate waste. Factors affecting 
the properties of the final waste forms; such as the effect of waste/ 
polymer ratio, the effect of accumulated irradiation dose and the ef- 
fect of water content in wt% of the incorporated waste; were 
studied by measuring their mechanical, thermal and chemical prop- 
erties. Preliminary studies were carried out on the effect of 
chemical insolubilization on the leachability of cesium from cement 
specimens in both distilled and ground water. The effect of type 
and concentration of the precipitating cations and the concentration 
of ferrocyanide anion on the cumulative leach fraction have been 
investigated. (author). 


7158 (INIS-mf-—12714, pp. 399-402) Transmutation and im- 
plantation for a disposition of radioactive nuclide in nuclear 
wastes. Itahashi, T. (Osaka Univ., Ibaraki (Japan). Research Cen- 
ter for Nuclear Physics). Japan Atomic Energy Research Inst., 
Tokyo (Japan). May 1990. 778p. (CONF-900156-—: 2. international 
symposium on advanced nuclear energy research - evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Transmutation and implantation of radioactive ions with an accel- 
erator complex is investigated for a disposition of nuclear wastes. 
An acceleration of radioactive ions selected in nuclear charge and/ 
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or mass has made it possible to treat the various radiotoxic 
elements by different ways. Many reactions such as projectile frag- 
mentation, charged particle induced reaction, fission or fusion 
reaction, neutron induced reaction and Coulomb excitation reaction 
would be applicable for the disposition of these elements. A source 
of elements to be accelerated and a means of raising their energy 
by one or more stages to a level appropriate for such method are 
discussed. (author). 


7159 (INIS-mf-12747, pp. 141-149) Improvement of exist- 
ing solidification procedures for radioactive wastes from 
nuclear power plants. Trial operation of the MESA-3 line cal- 
ciner at the Dukovany nuclear power plant on an active scale. 
Sazavsky, P. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)); Peka, V.; Napravnik, |. Ceska Vedeckotech- 
nicka Spolecnost, Prague (Czechoslovakia). Komise pro Jadernou 
Techniku; Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia); Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia). 1989. 282p. (In Czech). (CONF-8912128-: Con- 
ference on minimization of formation, processing and disposal of 
radioactive wastes, Marianske Lazne (Czechoslovakia), 3-7 Dec 
1989). In Minimization of formation, processing and disposal of ra- 
dioactive wastes: Conference proceedings. Order Number 
DE91614987. Source: OSTI; NTIS (US Sales Only); INIS. 

Experience gained at the Dukovany nuclear power plant since 
1986 during the experimental operation of the prototype calciner of 
the MESA-3 line is summarized. Particular attention is paid to the 
period from the early 1988, when the so-called D-1 (real) concen- 
trate from the OTW B 05 tank of this power plant was processed 
on this line. Adaptations of the line were currently made to elimi- 
nate shortcomings observed during the operation, and proposals 
for additional changes were accepted. This experience from the vir- 
tually uninterrupted operation and from experiments performed 
during shutdowns help to prepare and test a reliable version of the 
equipment, designed for use at other Czechoslovak nuclear power 
plants, at Temelin in particular. (author). 6 tabs., 20 refs. 


7160 (JAERI-M-90-168) Development of partitioning 
method: behaviors of elements in HLW in the separation pro- 
cess for transuranic elements based on DIDPA extraction and 
oxalic acid stripping: Experiments on counter-current continu- 
ous process. Tani, Shyunji (Japan Nuclear Fuel Conversion Co. 
Ltd., Tokyo (Japan)); Morita, Yasuji; Kubota, Masumitsu. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Oct 1990. 36p. (in 
Japanese). Order Number DE91744963. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Experiments on continuous extraction using simulated high-level 
liquid waste were carried out to examine behaviors of some 
elements in the separation process of extracting the transuranic el- 
ements (Am, Cm, Np, Pu) with DIDPA from high-level liquid waste 
generated from the reprocessing of spent nuclear fuel. This sepa- 
ration process consists of three steps; extracting the transuranic 
elements and rare earths simultaneously with DIDPA, stripping Am, 
Cm and the rare earths with 4M nitric acid, and stripping Np, Pu 
with oxalic acid. In the experiment on continuous extraction, scrub- 
bing and stripping with 4M nitric acid at 45degC, it was found that 
more than 99.99% of Nd, which shows the same behavior as Am 
and Cm, was extracted with DIDPA. Although 99.9% of Fe, 6.5% 
of RU and 11.7% of Rh were extracted, the other elements includ- 
ing Cs and Sr, which account for most of radioactivity in high-level 
waste, were not extracted with DIDPA. It was found that Fe, Ru 
and Rh were the elements which remained in DIDPA solvent after 
stripping Nd with 4M nitric acid. In the experiment on continuous 
stripping, more than 99% of Rh, about 97% of Fe and about 20% 
of Ru could be stripped from DIDPA with 0.8M oxalic acid. It was 
found that about 3% of Fe and 4% of Ru in the simulated high-level 
liquid waste were remained in the DIDPA solvent after continuous 
stripping. However, these remaining elements are not considered 
to have an influence on the recycle use of the DIDPA solvent, be- 
cause the concentrations of these elements in the solvent are very 
low and less than 1/1000 of DIDPA concentration. Consequently, it 
was found that the separation by the extraction process with DIDPA 
was sufficient and therefore it was confirmed that this process was 
effective method of separating the transuranic elements. (author). 
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7161 (K/ETO-44) The ultimate disposition of depleted ura- 
nium. Oak Ridge K-25 Site, TN (USA). Dec 1990. 55p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract ACO5-840T21400. 
Order Number DE91006414. Source: OSTI; NTIS; GPO Dep. 
Significant amounts of the depleted uranium (DU) created by past 
uranium enrichment activities have been sold, disposed of commer- 
cially, or utilized by defense programs. In recent years, however, 
the demand for DU has become quite small compared to quantities 
available, and within the US Department of Energy (DOE) there is 
concern for any risks and/or cost liabilities that might be associated 
with the ever-growing inventory of this material. As a result, Martin 
Marietta Energy Systems, Inc. (Energy Systems), was asked to re- 
view options and to develop a comprehensive plan for inventory 
management and the ultimate disposition of DU accumulated at the 
gaseous diffusion plants (GDPs). An Energy Systems task team, 
under the chairmanship of T. R. Lemons, was formed in late 1989 
to provide advice and guidance for this task. This report reviews 
options and recommends actions and objectives in the manage- 
ment of working inventories of partially depleted feed (PDF) 
materials and for the ultimate disposition of fully depleted uranium 
(FDU). Actions that should be considered are as follows. (1) In- 
spect UF, cylinders on a semiannual basis. (2) Upgrade cylinder 
maintenance and storage yards. (3) Convert FDU to U30g for long- 
term storage or disposal. This will include provisions for partial 
recovery of costs to offset those associated with DU inventory 
management and the ultimate disposal of FDU. Another recom- 
mendation is to drop the term “tails” in favor of “depleted uranium” 
or “DU” because the “tails” label implies that it is “waste.” 13 refs. 


7162 (LA-UR-90-4161) The cement solidification systems 
at LANL. Veazey, G.W. Los Alamos National Lab., NM (USA). 
[1990]. 13p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-36. (CONF-901264—-1: Workshop on ra- 
dioactive, hazardous, and/or mixed wastes sludge management, 
Knoxville, TN (USA), 4-5 Dec 1990). Order Number DE91005897. 
Source: OSTI; NTIS; INIS; GPO Dep. 

There are two major cement solidification systems at Los Alamos 
National Laboratory. Both are focused primarily around treating 
waste from the evaporator at TA-55, the Plutonium Processing Fa- 
cility. The evaporator receives the liquid waste stream from TA-55’s 
nitric acid-based, aqueous-processing operations and concentrates 
the majority of the radionuclides in the evaporator bottoms solution. 
This is sent to the TA-55 cementation system. The evaporator dis- 
tillate is sent to the TA-50 facility, where the radionuclides are 
precipitated and then cemented. Both systems treat TRU-level 
waste, and so are operated according to the criteria for WIPP- 
destined waste, but they differ in both cement type and mixing 
method. The TA-55 systems uses Envirostone, a gypsum-based 
cement and in-drum prop mixing; the TA-50 systems uses Portland 
cement and drum tumbling for mixing. 


7163 (LBL—-27528) Prematurely terminated slug tests. 
Karasaki, K. (Lawrence Berkeley Lab., CA (USA)). Lawrence 
Berkeley Lab., CA (USA); Nationale Genossenschaft fuer die 
Lagerung Radioaktiver Abfaelle (NAGRA), Baden (Switzerland). Jul 
1990. 28p. Sponsored by U.S. DOE Energy Research; Swiss Na- 
tional Cooperative for the Storage of Nuclear Waste. DOE Contract 
AC03-76SF00098. (NDC—11). Order Number DE91004141. 
Source: -OSTI; NTIS; INIS; GPO Dep. 

A solution of the well response to a prematurely terminated slug 
test (PTST) is presented. The advantages of a PTST over conven- 
tional slug tests are discussed. A systematized procedure of a 
PTST is proposed, where a slug test is terminated in the midpoint 
of the flow point, and the subsequent shut-in data is recorded and 
analyzed. This method requires a downhole shut-in device and a 
pressure transducer, which is no more than the conventional deep- 
well slug testing. As opposed to slug tests, which are ineffective 
when a skin is present, more accurate estimate of formation per- 
meability can be made using a PTST. Premature termination also 
shortens the test duration considerably. Because in most cases no 
more information is gained by completing a slug test to the end, the 
author recommends that conventional slug tests be replaced by the 
premature termination technique. This study is part of an investiga- 
tion of the feasibility of geologic isolation of nuclear wastes being 
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carried out by the US Department of Energy and the National Co- 
operative for the Storage of Radioactive Waste of Switzerland. 


7164 (LBL-27912) Use of integrated geologic and geo- 
physical information for characterizing the structure of 
fracture systems at the US/BK Site, Grimsel Laboratory, 
Switzerland. Martel, S.J. (Lawrence Berkeley Lab., CA (USA)); 
Peterson, J.E. Jr. Lawrence Berkeley Lab., CA (USA); Nationale 
Genossenschaft fuer die Lagerung Radioaktiver Abfaelle (NAGRA), 
Baden (Switzerland). May 1990. 128p. Sponsored by U.S. DOE 
Energy Research; Swiss National Cooperative for the Storage of 
Nuclear Waste. DOE Contract AC03-76SF00098. (NDC—16). Order 
Number DE91004142. Source: OSTI; NTIS; INIS; GPO Dep. 

Fracture systems form the primary fluid flow paths in a number 
of rock types, including some of those being considered for high 
level nuclear waste repositories. In some cases, flow along frac- 
tures must be modeled explicitly as part of a site characterization 
effort. Fractures commonly are concentrated in fracture zones, and 
even where fractures are seemingly ubiquitous, the hydrology of a 
site can be dominated by a few discrete fracture zones. We have 
implemented a site characterization methodology that combines in- 
formation gained from geophysical and geologic investigations. The 
general philosophy is to identify and locate the major fracture 
zones, and then to characterize their systematics. Characterizing 
the systematics means establishing the essential and recurring pat- 
terns in which fractures are organized within the zones. We make 
a concerted effort to use information on the systematics of the frac- 
ture systems to link the site-specific geologic, borehole and 
geophysical information. This report illustrates how geologic and 
geophysical information on geologic heterogeneities can be inte- 
grated to guide the development of hydrologic models. The report 
focuses on fractures, a particularly common type of geologic het- 
erogeneity. However, many aspects of the methodology we present 
can be applied to other geologic heterogeneities as well. 57 refs., 
40 figs., 1 tab. 


7165 (LBL-27913) Joint seismic, hydrogeological, and ge- 
omechanical investigations of a fracture zone in the Grimsel 
Rock Laboratory, Switzerland. Majer, E.L. (Lawrence Berkeley 
Lab., CA (USA)); Myer, L.R.; Peterson, J.E. Jr.; Karasaki, K.; Long, 
J.C.S.; Martel, S.J.; Bluemling, P.; Vomvoris, S. Lawrence Berkeley 
Lab., CA (USA); Nationale Genossenschaft fuer die Lagerung Ra- 
dioaktiver Abfaelle (NAGRA), Baden (Switzerland). Jun 1990. 
173p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (NDC—14). Order Number DE91004657. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report is one of a series documenting the results of the 
Nagra-DOE Cooperative (NDC-I) research program in which the 
cooperating scientists explore the geological, geophysical, hydro- 
logical, geochemical, and structural effects anticipated from the use 
of a rock mass,as a geologic repository for nuclear waste. From 
1987 to 1989 the United States Department of Energy (DOE) and 
the Swiss Cooperative for the Storage of Nuclear Waste (Nagra) 
participated in an agreement to carryout experiments for under- 
standing the effect of fractures in the storage and disposal of 
nuclear waste. As part of this joint work field and laboratory 
experiments were conducted at a controlled site in the Nagra un- 
derground Grimsel test site in Switzerland. The primary goal of 
these experiments in this fractured granite was to determine the 
fundamental nature of the propagation of seismic waves in frac- 
tured media, and to relate the seismological parameters to the 
hydrological parameters. The work is ultimately aimed at the char- 
acterization and monitoring of subsurface sites for the storage of 
nuclear waste. The seismic experiments utilizes high frequency 
(1000 to 10,000 Hertz) signals in a cross-hole configuration at 
scales of several tens of meters. Two-, three-, and four-sided to- 
mographic images of the fractures and geologic structure were 
produced from over 60,000 raypaths through a 10 by 21 meter re- 
gion bounded by two nearly horizontal boreholes and two tunnels. 
Intersecting this region was a dominant fracture zone which was 
the target of the investigations. In addition to these controlled seis- 
mic imaging experiments, laboratory work using core from this 
region were studied for the relation between fracture content, satu- 
ration, and seismic velocity and attenuation. In-situ geomechanical 





and hydrologic tests were carried out to determine the mechanical 
stiffness and conductivity of the fractures. 20 refs., 90 figs., 6 tabs. 


7166 (LBL-27914) Analysis of well test data from se- 
lected intervals in Leuggern deep borehole: Verification and 
application of PTST method. Karasaki, K. (Lawrence Berkeley 
Lab., CA (USA)). Lawrence Berkeley Lab., CA (USA); Nationale 
Genossenschaft fuer die Lagerung Radioaktiver Abfaelle (NAGRA), 
Baden (Switzerland). Jul 1990. 50p. Sponsored by U.S. DOE En- 
ergy Research; Swiss National Cooperative for the Storage of 
Nuclear Waste. DOE Contract ACO3-76SF00098. (NDC-—6). Order 
Number DE91004143. Source: OSTI; NTIS; INIS; GPO Dep. 

Applicability of the PTST technique was verified by conducting a 
sensitivity study to the various parameters. The study showed that 
for ranges of skin parameters the true formation permeability was 
still successfully estimated using the PTST analysis technique. The 
analysis technique was then applied to field data from the deep 
borehole in Leuggern, Northern Switzerland. The analysis indicated 
that the formation permeability may be as much as one order of 
magnitude larger than the value based on no-skin analysis. Swab- 
bing data from the Leuggern deep borehole were also analyzed 
assuming that they are constant pressure tests. The analysis of the 
swabbing data indicates that the formation transmissivity is as 
much as 20 times larger than the previously obtained value. This 
study is part of an investigation of the feasibility of geologic isola- 
tion of nuclear wastes being carried out by the US Department of 
Energy and the National Cooperative for the Storage of Radioac- 
tive Waste of Switzerland. 


7167 (LBL-28807) P-waves imaging of the FRI and BK 
zones at the Grimsel Rock Laboratory. Majer, E.L. (Lawrence 
Berkeley Lab., CA (USA)); Peterson, J.E. Jr.; Blueming, P.; Sattel, 
G. Lawrence Berkeley Lab., CA (USA); Nationale Genossenschaft 
fuer die Lagerung Radioaktiver Abfaelle (NAGRA), Baden (Switzer- 
land). Aug 1990. 43p. Sponsored by U.S. DOE Energy Research; 
Swiss National Cooperative for the Storage of Nuclear Waste. DOE 
Contract AC03-76SF00098. (NDC—4). Order Number DE91004135. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report is one of a series documenting the results of the 
Nagra-DOE Cooperative (NDC-l) research program in which the 
cooperating scientists explore the geological, geophysical, hydro- 
logical, geochemical, and structural effects anticipated from the use 
of a rock mass as a geological repository for nuclear waste. Tomo- 
graphic imaging studies using a high frequency (10 Khz.) 
piezoelectric source and a three component receiver were carried 
out in two different regions of the underground Nagra Grimsel test 
facility in Switzerland. Both sites were in fractured granite, one be- 
ing in a strongly foliated granite (FRI site), and the other being in a 
relatively homogeneous granite (BK zone). The object of the work 
was to determine if the seismic techniques could be useful in imag- 
ing the fracture zones and provide information on the hydrologic 
conditions. Both amplitude and velocity tomograms were obtained 
from the Data. The results indicate that the fracture zones strongly 
influenced the seismic wave propagation, thus imaging the fracture 
zones that were hydrologically important. 11 refs., 24 figs. 


7168 (LBL-28808) Shear wave experiments at the US site 
at the Grimsel laboratory. Majer, E.L. (Lawrence Berkeley Lab., 
CA (USA)); Peterson, J.E. Jr.; Bluemling, P.; Sattel, G. Lawrence 
Berkeley Lab., CA (USA); Nationale Genossenschaft fuer die 
Lagerung Radioaktiver Abfaelle (NAGRA), Baden (Switzerland). Jul 
1990. 13p. Sponsored by U.S. DOE Energy Research; Swiss Na- 
tional Cooperative for the Storage of Nuclear Waste. DOE Contract 
AC03-76SF00098. (NDC—7). Order Number DE91004134. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As part of the United States Department of Energy (USDOE) co- 
operative project with the National Cooperative for the Storage of 
Radioactive Waste (Nagra) of Switzerland, there have been a se- 
ries of studies carried out at the Nagra underground test facility at 
Grimsel. The Grimsel test facility is several 3.5 meter diameter tun- 
nels excavated with a tunnel boring machine in the southern Swiss 
Alps. The rock type is granitic, although there is a large variation in 
the granitic fabric throughout the facility. The work described here 
was the first phase of a multiyear project to evaluate and develop 
seismic imaging techniques for fracture detection and characteriza- 
tion for the use in siting underground nuclear waste facilities. Data 
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from a crosshole tomographic survey in the Underground Seismic 
(US) site at the Nagra Grimsel test facility in Switzerland and suc- 
cessfully reprocessed to enhance the S-wave arrivals. The results 
indicate that in a saturated granite Vp/Vs ratios approach 2.0 in the 
fractured rock. These results indicate that S-wave data would be 
very useful for fracture detection, especially in detecting thinner 
fractures. 


7169 (LBL—28809) The application of moment methods to 
the analysis of fluid electrical conductivity logs in boreholes. 
Loew, S. (COLENCO Power Consulting Ltd., Baden (Switzerland)); 
Tsang, Chin-Fu; Hale, F.V.; Hufschmied, P. Lawrence Berkeley 
Lab., CA (USA); Nationale Genossenschaft fuer die Lagerung Ra- 
dioaktiver Abfaelle (NAGRA), Baden (Switzerland). Aug 1990. 48p. 
Sponsored by U.S. DOE Energy Research; Swiss National Cooper- 
ative for the Storage of Nuclear Waste. DOE Contract 
AC03-76SF00098. (NDC—8). Order Number DE91004133. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report is one of a series documenting the results of the 
Nagra-DOE Cooperative (NDC-l) research program in which the 
cooperating scientists explore the geological, geophysical, hydro- 
logical, geochemical, and structural effects anticipated from the use 
of a rock mass as a geologic repository for nuclear waste. Previ- 
ous reports have presented a procedure for analyzing a time 
sequence of wellbore electric conductivity logs in order to obtain 
outflow parameters of fractures intercepted by the borehole, and a 
code, called BORE, used to simulate borehole fluid conductivity 
profiles given these parameters. The present report describes three 
new direct (not iterative) methods for analyzing a short time series 
of electric conductivity logs based on moment quantities of the indi- 
vidual outflow peaks and applies them to synthetic as well as to 
field data. The results of the methods discussed show promising 
results and are discussed in terms of their respective advantages 
and limitations. In particular it is shown that one of these methods, 
the so-called “Partial Moment Method,” is capable of reproducing 
packer test results from field experiments in the Leuggern deep 
well within a factor of three, which is below the range of what is 
recognized as the precision of packer tests themselves. Further- 
more the new method is much quicker than the previously used 
iterative fitting procedure and is even capable of handling transient 
fracture outflow conditions. 20 refs., 11 figs., 10 tabs. 


7170 (LBL-29710) Proceedings of the TOUGH workshop. 
Pruess, K. (ed.). Lawrence Berkeley Lab., CA (USA). Sep 1990. 
165p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-9009228—-: TOUGH user’s workshop, 
Berkeley, CA (USA), 13-14 Sep 1990). Order Number 
DE91005405. Source: OSTI; NTIS; INIS; GPO Dep. 

A workshop on applications and enhancements of the TOUGH/ 
MULKOM family of multiphase fluid and heat flow simulation pro- 
grams was held at Lawrence Berkeley Laboratory on September 
13-14, 1990. The workshop was attended by 62 scientists from 
seven countries with interests in geothermal reservoir engineering, 
nuclear waste isolation, unsaturated zone hydrology, environmental 
problems, and laboratory and field experimentation. The meeting 
featured 21 technical presentations, extended abstracts of which 
are reproduced in the present volume in unedited form. Simulator 
applications included processes on a broad range of space scales, 
from centimeters to kilometers, with transient times from seconds 
to geologic time scales. A number of code enhancements were re- 
ported that increased execution speeds for large 3-D problems by 
factors of order 20, reduced memory requirements, and improved 
user-friendliness. The workshop closed with an open discussion 
session that focussed on future needs and means for interaction in 
the TOUGH user community. Input from participants was gathered 
by means of a questionnaire that is reproduced in the appendix. 
171 refs., 91 figs., 16 tabs. 


7171 (MLM-3671) Human factors engineering for the 
TERF [Tritium Emissions Reduction Facility] project. Hedley, 
W.H. (EG and G Mound Applied Technologies, Miamisburg, OH 
(USA)); Adams, F.S.; Wells, J.E. EG and G Mound Applied Tech- 
nologies, Miamisburg, OH (USA). 14 Dec 1990. 99p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC04-88DP43495. Order 
Number DE91006307. Source: OSTI; NTIS; GPO Dep. 
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The Tritium Emissions Reduction Facility (TERF) is being built by 
EG&G Mound Applied Technologies to provide improved control of 
the tritium emissions from gas streams being processed. Mound 
handles tritium in connection with production, development, re- 
search, disassembly, recovery, and surveillance operations. During 
these operations, a small fraction of the tritium being processed 
escapes from its original containment. The objective of this report 
is to describe the human factors engineering as performed in con- 
nection with the design, construction, and testing of the TERF as 
required in DOE Order 6430.1A, section 1300-12. Human factors 
engineering has been involved at each step of the process and 
was considered during the preliminary research on tritium capture 
before selecting the specific process to be used. Human factors 
engineering was also considered in determining the requirements 
for the TERF and when the specific design work was initiated on 
the facility and the process equipment. Finally, human factors engi- 
neering was used to plan the specific acceptance tests that will be 
made during TERF installation and after its completion. These tests 
will verify the acceptability of the final system and its components. 
16 refs., 8 figs. 


7172 (NUREG-1418) Characteristics of low-level radioac- 
tive waste disposed during 1987-1989. Roles, G.W. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Low-Level 
Waste Management and Decommissioning. Dec 1990. 622p. Spon- 
sored by Nuclear Regulatory Commission. Source: OSTI; NTIS; 
INIS; GPO. 

This report presents the volume, activity, and radionuclide distri- 
butions in low-level radioactive waste (LLW) disposed during 1987 
through 1989 at the commercial disposal facilities located near 
Barnwell, SC, Richland, WA, and Beatty, NV. The report has been 
entirely assembled from descriptions of waste provided in LLW 
shipment manifests. Individual radionuclide distributions are listed 
as a function of waste class, of general industry, and of waste 
stream. In addition, information is presented about disposal of 
wastes containing chelating agents, about use of solidification me- 
dia, about the distribution of radiation levels at the surfaces of 
waste containers, and about the distribution of waste container 
sizes. Considerably more information is presented about waste dis- 
posed at the Richland and Beatty disposal facilities than at the 
Barnwell disposal facility. 


7173 (NUREG/CR-4235) Selection of siliceous aggregate 
for concrete. Clifton, J.R. (National Inst. of Standards and Tech- 
nology, Gaithersburg, MD (USA)); Knab, L. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering; National 
Inst. of Standards and Technology, Gaithersburg, MD (USA). Jan 
1991. 21ip. Sponsored by Nuclear Regulatory Commission. 
(NISTIR—4327). Source: OSTI; NTIS; INIS; GPO. 

Alkali-aggregate expansive reactions are one of the potentially 
serious degradation problems that could affect the structural stabil- 
ity of underground concrete structures for disposing of low-level 
radioactive waste (LLW). It appears that all aggregates react to 
some degree with alkalies in cement. In the majority of cases of 
the reactions are beneficial (e.g., increasing the bond between ag- 
gregate and hydrated cement paste) or innocuous. In some bases, 
however the reactions result in the formation of expansive products 
which can cause serious cracking of the concrete. This report 
deals with the selection of siliceous aggregates to avoid deleterious 
alkali-aggregate expansions. Current practices used to prevent ex- 
pansive alkali-silica reactions and the standard test methods used 
to identify reactive aggregates are first discussed. Then the results 
of a study on using a new alkali-silica reactivity test to select 
siliceous aggregates for use in the concrete of LLW disposal struc- 
tures are presented. It is commended that siliceous aggregates, 
selected for constructing underground vaults for disposal of LLW, 
have an expansion of less than 0.10 percent using the new test. 
25 refs., 1 fig., 2 tabs. 


7174 (NUREG/CR-4269) Models of transport processes in 
concrete. Pommersheim, J.M. (Bucknell Univ., Lewisburg, PA 
(USA)); Clifton, J.R. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Engineering; National Inst. of Standards and 
Technology (NCTL), Gaithersburg, MD (USA); Bucknell Univ., 
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Lewisburg, PA (USA). Jan 1991. 101p. Sponsored by Nuclear Reg- 
ulatory Commission. (NISTIR—4405). Source: OSTI; NTIS; INIS; 
GPO. 

An approach being considered by the US Nuclear Regulatory 
Commission for disposal of low-level radioactive waste is to place 
the waste forms in concrete vaults buried underground. The vaults 
would need a service life of 500 years. Approaches for predicting 
the service life of concrete of such vaults include the use of mathe- 
matical models. Mathematical models are presented in this report 
for the major degradation processes anticipated for the concrete 
vaults, which are corrosion of steel reinforcement, sulfate attack, 
acid attack, and leaching. The models mathematically represent 
rate controlling processes including diffusion, convection, and reac- 
tion and sorption of chemical species. These models can form the 
basis for predicting the life of concrete under in-service conditions. 
33 refs., 6 figs., 7 tabs. 


7175 (NUREG/CR-5638) Technical considerations for 
evaluating substantially complete containment of high-level 
waste within the waste package. Manaktala, H.K. (Southwest 
Research Inst., San Antonio, TX (USA). Center for Nuclear Waste 
Regulatory Analyses); Interrante, C.G. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of High-Level Waste 
Management; Southwest Research Inst., San Antonio, TX (USA). 
Center for Nuclear Waste Regulatory Analyses. Dec 1990. 112p. 
Sponsored by Nuclear Regulatory Commission. Source: OSTI; 
NTIS; INIS; GPO. 

This report deals with technical information that is considered es- 
sential for demonstrating the ability of the high-level radioactive 
waste package to provide “substantially complete containment” of 
its contents (vitrified waste form or spent light-water reactor fuel) for 
a period of 300 to 1000 years in a geological repository environ- 
ment. The discussion is centered around technical considerations 
of the repository environment, materials and fabrication processes 
for the waste package components, various degradation modes of 
the materials of construction of the waste packages, and inspection 
and monitoring of the waste package during the preclosure and re- 
trievability period, which could begin up to 50 years after initiation 
of waste emplacement. The emphasis in this report is on metallic 
materials. However, brief references have been made to other ma- 
terials such as ceramics, graphite, bonded ceramic-metal systems, 
and other types of composites. The content of this report was pre- 
sented to an external peer review panel of nine members at a 
workshop held at the Center for Nuclear Waste Regulatory Analy- 
ses (CNWRA), Southwest Research Institute, San Antonio, Texas, 
April 2-4, 1990. The recommendations of the peer review panel 
have been incorporated in this report. There are two companion re- 
ports; the second report in the series provides state-of-the-art 
techniques for uncertainty evaluations. 97 refs., 1 fig. 


7176 (ORNL/EIS—154/V11) Nuclear facility decommission- 
ing and site remedial actions: A selected bibliography, Volume 
11. Knox, N.P.; Webb, J.R.; Ferguson, S.D.; Goins, L.F.; Owen, 
P.T. Oak Ridge National Lab., TN (USA). Sep 1990. 286p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE91005580. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 394 abstracted references on environmental restoration, nu- 
clear facility decommissioning, uranium mill tailings management, 
and site remedial actions constitute the eleventh in a series of re- 
ports prepared annually for the US Department of Energy's 
Remedial Action Programs. Citations to foreign and domestic litera- 
ture of all types — technical reports, progress reports, journal 
articles, symposia proceedings, theses, books, patents, legislation, 
and research project descriptions — have been included. The bibii- 
ography contains scientific, technical, economic, regulatory, and 
legal information pertinent to the US Department of Energy’s Re- 
medial Action Programs. Major sections are (1) Surplus Facilities 
Management Program, (2) Nuclear Facilities Decommissioning, (3) 
Formerly Utilized Sites Remedial Action Programs, (4) Facilities 
Contaminated with Naturally Occurring Radionuclides, (5) Uranium 
Mill Tailings Remedial Action Program, (6) Grand Junction Reme- 
dial Action Program, (7) Uranium Mill Tailings Management, (8) 
Technical Measurements Center, (9) Remedial Action Program, 





and (10) Environmental Restoration Program. Within these cate- 
gories, references are arranged alphabetically by first author. 
Those references having no individual author are listed by corpo- 
rate affiliation or by publication title. Indexes are provided for 
author, corporate affiliation, title word, publication description, geo- 
graphic location, subject category, and keywords. This report is a 
product of the Remedial Action Program Information Center 
(RAPIC), which selects and analyzes information on remedial ac- 
tions and relevant radioactive waste management technologies. 


7177 (ORNL/TM—11617) RCRA [Resource Conservation 
and Recovery Act] waste minimization progress during CY 
1985. Kendrick, C.M. Oak Ridge National Lab., TN (USA). Dec 
1990. 9p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Number DE91006928. Source: 
OSTI; NTIS; GPO Dep. 

During 1985, considerable effort was dedicated to reduction of 
waste volume and toxicity at Oak Ridge National Laboratory 
(ORNL). In fact, “significantly reducing” volumes of waste gener- 
ated during the period from October 1985 to March 1986 was a 
criterion used to determine the award fee received by Martin Mari- 
etta Energy Systems, Inc., for this period. Hazardous, radioactive, 
and mixed wastes were the focus of these efforts. This report will 
describe the activities associated with hazardous and mixed 
wastes. 1 fig., 2 tabs. 


7178 (PNL-5441) Complexant stability investigation: Task 
1, Ferrocyanide solids. Burger, L.L. Pacific Northwest Lab., Rich- 
land, WA (USA). Nov 1984. 22p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC0O6-76RL01830. Order Number 
DE91004759. Source: OSTI; NTIS; INIS; GPO Dep. 

The question of long-term safety of the large quantities of ferro- 
cyanide precipitates placed in some waste tanks over a period of 
several years at the Hanford Plant has been raised. This report re- 
views the existing information on these precipitates and on the 
potential reactions that might occur between these solids and ni- 
trate salts, and makes recommendations for a study that would 
better establish the chemistry involved, determine the precise loca- 
tion of the cyanide precipitates, and thus permit the development 
of a long range storage plan. 31 refs., 4 tabs. 


7179 (PNL-7488) Solid waste projection model: Database 
version 1.0 technical reference manual. Carr, F.; Bowman, A. 
Pacific Northwest Lab., Richland, WA (USA). Nov 1990. 64p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO6- 
76RL01830. Order Number DE91005213. Source: OSTI; NTIS; 
GPO Dep. 

The Solid Waste Projection Model (SWPM) system is an analyti- 
cal tool developed by Pacific Northwest Laboratory (PNL) for 
Westinghouse Hanford Company (WHC). The SWPM system pro- 
vides a modeling and analysis environment that supports decisions 
in the process of evaluating various solid waste management alter- 
natives. This document, one of a series describing the SWPM 
system, contains detailed information regarding the software and 
data structures utilized in developing the SWPM Version 1.0 Data- 
base. This document is intended for use by experienced database 
specialists and supports database maintenance, utility develop- 
ment, and database enhancement. Those interested in using the 
SWPM database should refer to the SWPM Database User's 
Guide. 14 figs., 6 tabs. 


7180 (PNL-7489) Solid waste projection model: Model 
version 1.0 technical reference manual. Wilkins, M.L. (Pacific 
Northwest Lab., Richland, WA (USA)); Crow, V.L.; Buska, D.E.; 
Ouderkirk, S.J. Pacific Northwest Lab., Richland, WA (USA). Nov 
1990. 76p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC06-76RL01830. Order Number DE91005215. Source: 
OSTI; NTIS; GPO Dep. 

The Solid Waste Projection Model (SWPM) system is an analyti- 
cal tool developed by Pacific Northwest Laboratory (PNL) for 
Westinghouse Hanford Company (WHC). The SWPM system pro- 
vides a modeling and analysis environment that supports decisions 
in the process of evaluating various solid waste management alter- 
natives. This document, one of a series describing the SWPM 
system, contains detailed information regarding the software uti- 
lized in developing Version 1.0 of the modeling unit of SWPM. This 
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document is intended for use by experienced software engineers 
and supports programming, code maintenance, and model en- 
hancement. Those interested in using SWPM should refer to the 
SWPM Model User's Guide. This document is available from either 
the PNL project manager (D. L. Stiles, 509-376-4154) or the WHC 
program monitor (B. C. Anderson, 509-373-2796). 8 figs. 


7181 (PNL-7558) Field Lysimeter Test Facility: Protective 
barrier test results (FY 1990, the third year). Campbell, M.D.; 
Gee, G.W. Pacific Northwest Lab., Richland, WA (USA). Nov 1990. 
114p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC06-76RL01830. Order Number DE91004965. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Field Lysimeter Test Facility (FLTF) was constructed to test 
protective barriers for isolating low-level radioactive and hazardous 
wastes from the biosphere. Protective barriers are specially config- 
ured earth materials placed over near-surface wastes to prevent 
intrusion of water, plants, and animals. Low-level radioactive waste 
is stored in near-surface repositories at the Hanford Site and can 
be transported into the biosphere by water, plants, and animals. 
The purpose of the FLTF is to measure water balance within 
barriers as precipitation is partitioned to evaporation (including tran- 
spiration), storage, and drainage. Runoff was prevented by raised 
edges on the lysimeters. Water balance in protective barriers de- 
pends on the water-holding capacity of the soil, the gradient of a 
potential, and the conductivity of the underlying capillary barrier. 
Current barrier design uses soil with a high water storage capacity 
and a capillary barrier underlying the soil to increase its water stor- 
age capacity. This increased storage capacity is to hold water, 
which would normally drain, near the the surface where evapora- 
tion can cycle it back to the atmosphere. 7 refs., 23 figs., 5 tabs. 


7182 (PNL-SA-17588) U1/U2 crib groundwater biological 
treatment demonstration project: FY-1989 annual report. Koe- 
gler, S.S.; Brouns, T.M.; Heath, W.O. Pacific Northwest Lab., 
Richland, WA (USA). Nov 1989. 12p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract AC06-76RL01830. Order Number 
DE91005558. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objective of the biological treatment project is to de- 
velop and demonstrate a process for Hanford groundwater 
remediation. Biodenitrification using facultative anaerobic microor- 
ganisms is a promising technology for the simultaneous removal of 
nitrates and organics from contaminated aqueous streams. During 
FY 1988, a consortium of Hanford groundwater microorganisms 
was shown to degrade both nitrates and carbon tetrachloride 
(CC14). A pilot-scale treatment system was designed and con- 
structed based on the results of laboratory-and-bench-scale testing. 
This report summarizes the results of biological groundwater treat- 
ment studies performed during FY 1989 at the pilot-scale. These 
tests were conducted using a simulated Hanford groundwater with 
a continuous stirred-tank bioreactor, and a fluidized-bed bioreactor 
that was added to the pilot-scale treatment system in FY 1989. 
The pilot-scale system demonstrated continuous degradation of ni- 
trates and CC1, in a simulated groundwater. 4 refs., 7 figs., 1 tab. 


7183 (PNL-SA-17928) LFCM [liquid-fed ceramic melter] 
processing characteristics of mercury. Goles, R.W.; Sevigny, 
G.J.; Andersen, C.M. Pacific Northwest Lab., Richland, WA (USA). 
Jun 1990. 25p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract ACO6-76RL01830. (CONF-900809-5: 21. DOE/NRC nuclear 
air cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). 
Order Number DE91004069. Source: OSTI; NTIS; GPO Dep. 

An experimental-scale liquid-fed ceramic melter was used in a 
series of tests to evaluate the processing characteristics of mercury 
in simulated defense waste under various melter operating condi- 
tions. This solidification technology had no detectable capacity for 
incorporating mercury into its borosilicate, vitreous, product, and 
essentially all the mercury fed to the melter was lost to the off-gas 
system as gaseous effluent. An ejector venturi scrubber condensed 
and collected 97% of the mercury evolved from the melter. Chemi- 
cally the condensed mercury effluent was composed entirely of 
chlorides, and except in a low-temperature test, mercury chlorides 
(Hg2Cl2) was the primary chloride formed. As a result, combined 
mercury accounted for most of the insoluble mass collected by the 
process quench scrubber. Although macroscopic quantities of ele- 
mental mercury were never observed in process secondary waste 
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streams, finely divided and dispersed mercury that blackened all 
condensed Hg2Clo residues was capable of saturating the 
quenched process exhaust with mercury vapor. However, the va- 
por pressure of mercury in the quenched melter exhaust was 
easily and predictably controlled with an off-gas stream chiller. 5 
refs., 4 figs., 12 tabs. 


7184 (PNL-SA-18096) Uncertainties in container failure 
time predictions. Williford, R.E. Pacific Northwest Lab., Richland, 
WA (USA). [1990]. 9p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-76RL01830. (CONF-9011116— 
4: 14. nuclear waste management conference, Boston, MA (USA), 
26-29 Nov 1990). Order Number DE91004896. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Stochastic variations in the local chemical environment of a geo- 
logic waste repository can cause corresponding variations in 
container corrosion rates and failure times, and thus in radionuclide 
release rates. This paper addresses how well the future variations 
in repository chemistries must be known in order to predict con- 
tainer failure times that are bounded by a finite time period within 
the repository lifetime. Preliminary results indicate that a 5000 year 
scatter in predicted container failure times requires that repository 
chemistries be known to within +10% over the repository lifetime. 
These are small uncertainties compared to current estimates. 9 
refs., 3 figs. 


7185 (PNL-SA-18263) Results from long-term dissolution 
tests using oxidized spent fuel. Wilson, C.N. Pacific Northwest 
Lab., Richland, WA (USA). Nov 1990. 9p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC06-76RL01 830. 
(CONF-9011116-5: 14. nuclear waste management conference, 
Boston, MA (USA), 26-29 Nov 1990). Order Number DE91005177. 
Source: OSTI; NTIS; GPO Dep. 

Two semi-static dissolution tests using oxidized PWR spent fuel 
specimens are being conducted under ambient hot cell conditions 
in Nevada Test Site J-13 well water and unsealed fused silica ves- 
sels. The test specimens were oxidized at 250°C in air to bulk 
oxygen-to-metal (O/M) values of 2.21 and 2.33. Following an initial 
191-day test cycle, the specimens were restarted in fresh J-13 wa- 
ter for a second long-term test cycle. Results through the first 40 
months of Cycle 2 are compared with results from similar tests at 
25°C and 85°C using unoxidized spent fuel specimens. Increased 
concentrations of U, Am, Cm and NP were measured in 0.4-um 
filtered samples from the oxidized fuel tests compared to the unoxi- 
dized fuel tested at 25°C; Pu concentrations were not affected by 
the fuel oxidation state. Most of the Am and Cm, and a portion of 
the Pu, measured in 0.4-m filtered samples was removed by 2- 
nm filtration. Fission product release results were normalized to 
specimen inventories and reported as fractional release. No at- 
tempt was made to normalize the data to surface area. Initial 9°Tc 
release was greatly increased, and prolonged increases in the frac- 
tional release rates of Tc and 11 occurred as a result of fuel 
oxidation. Fractional release rates for 'S’7Cs and ®°Sr from oxidized 
fuel eventually decreased to levels similar to those observed with 
unoxidized fuel after equivalent testing times, suggesting that ma- 
trix dissolution rates normalized to fuel mass were not increased 
as a result of oxidation. 6 refs., 3 figs., 2 tabs. 


7186 (PNL-SA-18429) In situ vitrification of a mixed ra- 
dioactive and hazardous waste site. Campbell, B.E.; Koegler, 
S.S. Pacific Northwest Lab., Richland, WA (USA). Nov 1990. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO6- 
76RL01830. (CONF-901155-4: American Institute of Chemical 
Engineers fall annual meeting, Chicago, IL (USA), 11-16 Nov 1990). 
Order Number DE91005705. Source: OSTI; NTIS; INIS; GPO Dep. 

A large-scale test of the in situ vitrification (ISV) process was 
performed on a mixed radioactive and hazardous-chemical contam- 
inated waste site on the Hanford Site in southeastern Washington 
State. A mixed-waste site was selected for this large-scale test to 
demonstrate the applicability of ISV to mixed wastes common to 
many US Department of Energy (DOE) sites. In situ vitrification is 
a thermal process that converts contaminated soil into a durable, 
leach-resistant product. Electrodes are inserted into the ground. 
The goals of the test are to demonstrate at least 99% retention of 
fission products and hazardous metals in the ISV glass during the 
test; demonstrate the ability of the ISV off-gas treatment system to 
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process a waste site containing significant quantities of com- 
bustible material and demonstrate the ability of ISV to vitrify the 
site to a depth of 20 ft or greater. The test was completed in April 
1990. 5 figs. 


7187 (PNL-SA-18517) Unsaturated zone moisture and va- 
por movement induced by temperature variations in asphalt 
barrier field lysimeters. Holford, D.J.; Fayer, M.J. Pacific North- 
west Lab., Richland, WA (USA). Aug 1990. 6p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract ACO6-76RL01830. (CONF- 
9009228-3-Vugraphs: TOUGH user’s workshop, Berkeley, CA 
(USA), 13-14 Sep 1990). Order Number DE91004074. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Protective barriers are being considered for use at the Hanford 
Site to enhance the isolation of radioactive wastes from water, 
plant, and animal intrusion. Lysimeters were constructed to evalu- 
ate the performance of asphalt barrier formulations under natural 
environmental conditions. These lysimeters were constructed of 
1.7-m lengths of PVC pipe that have a diameter of 30 cm. The 
lysimeters were filled with layers of gravel, coarse sand, and as- 
phalt. The sand and gravel placed under the asphalt barrier were 
wet when installed. TOUGH was used to conduct simulations to 
assess the effect of temperature variations on moisture and vapor 
movement beneath the asphalt layer in field test lysimeters. All 
variables in TOUGH were converted to double precision so that 
simulations could be run on a Sun-4 UNIX workstation. A radially 
symmetric grid was used to simulate the lysimeter. 8 refs., 9 figs. 


7188 (RFP—4383) Waste drum gas generation sampling 
program at Rocky Flats during FY 1989. Roggenthen, D.K.; 
Nieweg, R.G. EG and G Rocky Flats, Inc., Golden, CO (USA). 
Rocky Flats Plant. 1 Oct 1990. 10p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC34-90DP62349. Order Number 
DE91004955. Source: OSTI; NTIS; GPO Dep. 

Rocky Flats Plant transuranic waste drums were sampled for gas 
composition. Glass, metal, graphite, and solidified inorganic sludge 
transuranic waste forms were sampled. A vacuum system was 
used to sample each layer of containment inside a waste drum, in- 
cluding individual waste bags. G values were calculated for the 
waste drums. G(H2) was below 0.6 and G(Total) was below 1.3 for 
all waste forms discussed in this report. 5 refs., 3 figs., 3 tabs. 


7189 (SAND-87-0088) An analysis of repository waste- 
handling operations. Dennis, A.W. Sandia National Labs., 
Albuquerque, NM (USA). Sep 1990. 200p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC04-76DP00789. 
Order Number DE91004670. Source: OSTI; NTIS; INIS; GPO Dep. 

This report has been prepared to document the operational anal- 
ysis of waste-handling facilities at a geologic repository for 
high-level nuclear waste. The site currently under investigation for 
the geologic repository is located at Yucca Mountain, Nye County, 
Nevada. The repository waste-handling operations have been iden- 
tified and analyzed for the year 2011, a steady-state year during 
which the repository receives spent nuclear fuel containing the 
equivalent of 3000 metric tons of uranium (MTU) and defense 
high-level waste containing the equivalent of 400 MTU. As a result 
of this analysis, it has been determined that the waste-handling fa- 
cilities are adequate to receive, prepare, store, and emplace the 
projected quantity of waste on an annual basis. In addition, several 
areas have been identified where additional work is required. The 
recommendations for future work have been divided into three cat- 
egories: items that affect the total waste management system, 
operations within the repository boundary, and the methodology 
used to perform operational analyses for repository designs. 7 
refs., 48 figs., 11 tabs. 


7190 (SAND-89-0200) Basic data report for drillholes at 
the H-11 complex (Waste Isolation Pilot Plant-WIPP). Mercer, 
J.W. (Sandia National Labs., Albuquerque, NM (USA)); Snyder, 
R.P. Sandia National Labs., Albuquerque, NM (USA). May 1990. 
153p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC04-76DP00789. Order Number DE91002584. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Drillholes H-11b1, H-11b2, and H-11b3 were drilled from August 
to December 1983 for site characterization and hydrologic studies 
of the Culebra Dolomite Member of the Upper Permian Rustler 





Formation at the Waste Isolation Pilot Plant (WIPP) site in south- 
eastern New Mexico. In October 1984, the three wells were 
subjected to a series of pumping tests designed to develop the 
wells, provide information on hydraulic communication between the 
wells, provide hydraulic properties information, and to obtain water 
samples for quality of water measurements. Based on these tests, 
it was determined that this location would provide an excellent pad 
to conduct a convergent-flow non-sorbing tracer test in the Culebra 
dolomite. In 1988, a fourth hole (H-11b4) was drilled at this com- 
plex to provide a tracer-injection hole for the H-11 convergent-flow 
tracer test and to provide an additional point at which the hydraulic 
response of the Culebra H-11 multipad pumping test could be 
monitored. A suite of geophysical logs was run on the drillholes 
and was used to identify different lithologies and aided in interpre- 
tation of the hydraulic tests. 4 refs., 6 figs., 6 tabs. 


7191 (SAND-89-2403) Discontinuous behavior near exca- 
vations in a bedded salt formation. Stormont, J.C. Sandia 
National Labs., Albuquerque, NM (USA). Oct 1990. 32p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC04-76DP00789. Order Number DE91004669. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Discontinuous behavior is being observed and measured in the 
vicinity of excavations constructed in a bedded salt formation 650 
m below ground surface for the Waste Isolation Pilot Plant (WIPP) 
Facility. The 2 m thick salt layer in the immediate roof acts as a 
beam, shearing along a thin overlying anhydrite/clay seam. The 
floor of the excavations is comprised of a 1 m thick salt layer un- 
derlain by a 1 m thick predominately anhydrite layer (referred to as 
MB139). In the ribs, there is limited fracturing within the first meter 
of most larger excavations. Vertical fractures develop in pillars at 
most intersections. The discontinuous behavior is qualitatively con- 
sistent with analyses of the formation behaving as a layered 
medium (elastic beam analysis) and limited tensile and compres- 
sive failure of the rock salt. The significance of the discontinuous 
behavior is that can dominate the effective fluid transport properties 
of the formation near the excavation, and therefore requires con- 
siderations in the design of repository seals. Furthermore, the 
discontinuous behavior must be monitored and is a very important 
consideration in the maintenance program designed to assume a 
safe underground environment. 22 refs., 17 figs. 


7192 (SAND-89-7068/1) Ground-water flow modeling of 
the Culebra dolomite: Volume 1, Model calibration. LaVenue, 
A.M. (INTERA, Inc., Austin, TX (USA)); Cauffman, T.L.; Pickens, 
J.F. Sandia National Labs., Albuquerque, NM (USA); INTERA, Inc., 
Austin, TX (USA). Oct 1990. 261p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC04-76DP00789. Order Number 
DE91004924. Source: OSTI; NTIS; GPO Dep. 

This hydrogeologic modeling study has been performed as part 
of the regional hydrologic characterization of the Waste Isolation 
Pilot Plant (WIPP) site in southeastern New Mexico. The study has 
produced an estimation of the transmissivity and Darcy-velocity dis- 
tributions in the Culebra Dolomite Member of the Permian Rustler 
Formation at the WIPP site. The results of this study are intended 
to support Sandia National Laboratories performance-assessment 
calculations. The three-dimensional finite-difference code SWIFT II 
was employed for the numerical modeling, using a variable-fluid- 
density and single-porosity formulation. The spatial scale of the 
model, 21.3 km by 30.6 km, was chosen to allow simulation of 
regional-scale pumping tests conducted at the H-3 and H-11 hy- 
dropads and the WIPP-13 borehole, which are located south, 
southeast, and northwest, respectively, of the center of the WIPP 
site. The modeled area includes and extends beyond the controlled 
area defined by the WIPP-site boundaries. The work performed in 
this study consisted of modeling the hydrogeology of the Culebra 
in two stages: steady-state modeling to develop the best estimate 
of the undisturbed head distribution (i.e., of the hydraulic conditions 
before excavation of the WIPP shafts, which began in 1981) and 
superimposed transient modeling of local hydrologic response to 
excavation of the four WIPP shafts at the center of the WIPP site, 
as well as to various well tests. The transient modeling used the 
calculated steady-state freshwater heads as initial conditions. 144 
refs., 98 figs., 23 tabs. 
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7193 (SAND-90-1721C) Tunnel damage resulting from 
seismic loading. Phillips, J.S.; Luke, B.A. Sandia National Labs., 
Albuquerque, NM (USA). [1990]. 27p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC04-76DP00789. 
(CONF-910319-1: 2. international conference on geotechnical 
earthquake, St. Louis, MO (USA), 11-15 Mar 1991). Order Number 
DE90017041. Source: OSTI; NTIS; INIS; GPO Dep. 

The proposed high-level nuclear waste repository at Yucca 
Mountain, Nevada will have many miles of underground openings. 
Because of the long-term nature of this project it is important to 
gain a high level of understanding of the dynamic behavior of its 
underground openings. The site, located on and adjacent to the 
Nevada Test Site (NTS), is subject to seismic loading from both 
natural events and underground nuclear explosions (UNEs). While 
ground motions from both of these seismic sources are of interest 
to the Yucca Mountain Project, those resulting from earthquakes 
are expected to be the larger of the two and, therefore, more 
significant in design. It would be difficult, however, to collect under- 
ground data from earthquakes because of their unpredictable 
nature. In contrast, UNEs have been conducted on a regular basis 
at the NTS and present an opportunity to obtain data useful in un- 
derstanding the seismic behavior of underground openings. To this 
end, the Tunnel Dynamics Experiment (TDE) was fielded adjacent 
to a recent UNE in a pre-existing tunnel. The objective of this ex- 
periment was to document tunnel damage corresponding to 
measured and observed ground motions. 25 refs., 15 figs., 4 tabs. 


7194 (SAND-90-2114C) A comparison between simple 
and detailed methods for analyzing releases of radionuclides 
to ground water from low-leve! waste facilities. Kozak, M.W. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 16p. 
Sponsored by Nuclear Regulatory Commission. DOE Contract 
AC04-76DP00789. (CONF-910270-3: Waste management '91, 
Tucson, AZ (USA), 24-28 Feb 1991). Order Number DE91006641. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A performance assessment methodology has been developed for 
use by the US Nuclear Regulatory Commission in evaluating li- 
cense applications for low-level waste disposal facilities. The 
methodology has been designed to be modular in structure, so that 
either simple or more complex analyses can be used, as appropri- 
ate. This paper compares results from a simple ground-water 
transport analysis implemented in the computer code PAGAN to re- 
sults from VAM2D, which is used in the methodology for more 
complicated analyses. It is shown that the two approaches are in 
excellent agreement when the conceptual model is compatible with 
the assumptions in the simple approach. When the two codes are 
compared for a more complicated situation, the simpler approach 
trends to be conservative. 7 refs., 7 figs., 1 tab. 


7195 (SAND-90-2115C) Overview of a ormance 
assessment methodology for low-level radioactive waste dis- 
posal facilities. Kozak, M.W.; Chu, M.S.Y. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 10p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (CONF- 
910270-1: Waste management '91, Tucson, AZ (USA), 24-28 Feb 
1991). Order Number DE91006264. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A performance assessment methodology has been developed for 
use by the US Nuclear Regulatory Commission in evaluating li- 
cense applications for low-level waste disposal facilities. This paper 
provides a summary and an overview of the modeling approaches 
selected for the methodology. The overview includes discussions of 
the philosophy and structure of the methodology. This performance 
assessment methodology is designed to provide the NRC with a 
tool for performing confirmatory analyses in support of license re- 
views related to postclosure performance. The methodology allows 
analyses of dose to individuals from off-site releases under normal 
conditions as well as on-site doses to inadvertent intruders. 24 
refs., 1 tab. 


7196 (UCRL-21215-Rev.1) LLNL waste minimization pro- 
gram plan: Revision 1. Heckman, R.A. (Lawrence Livermore 
National Lab., CA (USA)); Tang, W.R. Lawrence Livermore Na- 
tional Lab., CA (USA). 29 Sep 1989. 130p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE91005426. Source: OSTI; NTIS; GPO Dep. 
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This document issued on September 29, 1989 is Revision 1 of 
the Lawrence Livermore National Laboratory (LLNL) Waste Mini- 
mization Program Plan (WMPP). There is a strong commitment by 
the Laboratory to minimize wastes — particularly hazardous and ra- 
dioactive wastes. This Program Plan document describes the 
background of the Waste Minimization field and refers to the signif- 
icant studies that have impacted on legislative efforts, both at the 
federal and state levels. A short history of formal LLNL waste mini- 
mization efforts is provided. Also included are waste minimization 
efforts is provided. Also included are general findings from analysis 
of work to date, with emphasis on source reduction findings. A 
short summary is provided on current regulations and probable 
future legislation which may impact on waste minimization method- 
ology. The LLNL Waste Minimization Program Plan is designed to 
be dynamic and flexible so as to meet current regulations, and yet 
is able to respond to an everchanging regulatory environment. 20 
refs., 12 figs., 8 tabs. 


7197 (UCRL-100212) Zircaloy cladding degradation under 
repository conditions. Santanam, L. (Auburn Univ., AL (USA). 
Dept. of Materials Engineering); Raghavan, S.; Chin, B.A.; Shaw, 
H. Lawrence Livermore National Lab., CA (USA). Dec 1990. 16p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract W-7405-ENG-48. (CONF-890820-6: 4. international sym- 
posium on environmental degradation of materials in nuclear power 
systems: water reactors, Jekyll Island, GA (USA), 6-10 Aug 1989). 
Order Number DE91006241. Source: OSTI; NTIS; INIS; GPO Dep. 

Creep, a potential degradation mechanism of Zircaloy cladding 
after repository disposal of spent nuclear fuel, has been investi- 
gated. The deformation and fracture map methodology has been 
used to predict maximum allowable initial storage temperatures to 
achieve a thousand year life without rupture as a function of spent- 
fuel history. Maximum allowable temperatures are 340°C (613 K) 
for typically stressed rods (70-100 MPa) and 300°C (573 K) for 
highly stressed rods (140-160 MPa). 10 refs., 2 figs. 


7198 (UCRL-CR-105453) Cost benefit analysis of waste 
compaction alternatives at Lawrence Livermore National Labo- 
ratory: Final draft. Lawrence Livermore National Lab., CA (USA); 
Science Applications international Corp., Pleasanton, CA (USA). 
Nov 1990. 82p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. Order Number DE91005434. Source: 
OSTI; NTIS; GPO Dep. 

This report presents a cost benefit analysis of the potential pro- 
curement and operation of various solid waste compactors, or, of 
the use of commercial compaction services, for compaction of solid 
transuranic (TRU), low-level radioactive, hazardous, and mixed 
wastes at Lawrence Livermore National Laboratory (LLNL) Haz- 
ardous Waste Management (HWM) facilities. The cost benefit 
analysis was conducted to determine if increased compaction 
capacity at HWM might afford the potential for significant waste vol- 
ume reduction and annual savings in material, shipping, labor, and 
disposal costs. In the following cost benefit analysis, capital costs 
and recurring costs of increased HWM compaction capabilities are 
considered. Recurring costs such as operating and maintenance 
costs are estimated based upon detailed knowledge of system pa- 
rameters. When analyzing the economic benefits of enhancing 
compaction capabilities, continued use of the existing HWM com- 
paction units is included for comparative purposes. In addition, the 
benefits of using commercial compaction services instead of procur- 
ing a new.compactor system are evaluated. 31 refs., 1 fig., 6 tabs. 


7199 (UCRL-ID-105173) A preliminary assessment of salt 
and radionuclide volatilities in the molten salt processor. 
Krikorian, O.H. Lawrence Livermore National Lab., CA (USA). 22 
Oct 1990. 40p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. Order Number DE91004942. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have applied thermodynamic methods to analyze the volatili- 
ties of plutonium (Pu), uranium (U), iodine (I), and salts from 
molten salt processor baths in bench-scale runs conducted by 
Rockwell International on oxidation of laboratory mixed waste. 
Good agreement is obtained between calculated and observed 
volatilities. The volatilizing species of Pu and U have been identi- 
fied as gaseous PuO2(OH)2 and UO2(OH)z, both with volatilities 
that are strongly dependent upon temperature, chemical activity of 
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condensed phase Pu and U, and steam pressure. Hence, for ex- 
ample, orders of magnitude reduction can be achieved in Pu and U 
volatilities by operating the bath at lower temperatures. lodine is 
found to volatilize from the bath as gaseous sodium iodide (Nal) 
but a small portion of the Nal is converted to gaseous lp during 
cooldown of the off-gas. Observations by Rockwell of trace 
amounts of sodium chloride (NaCl) particulates in the off-gas as a 
result of NaCl volatilization from the bath are confirmed by our cal- 
culations. 24 refs., 1 fig., 16 tabs. 


7200 (UCRL-JC—103653) The effect of sample preparation 
methods on glass performance. Oh, M.S.; Oversby, V.M. 
Lawrence Livermore National Lab., CA (USA). 24 Oct 1990. 23p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9011116-6: 14. nuclear waste management 
conference, Boston, MA (USA), 26-29 Nov 1990). Order Number 
DE91005263. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of experiments was conducted using SRL 165 synthetic 
waste glass to investigate the effects of surface preparation and 
leaching solution composition on the alteration of the glass. Sam- 
ples of glass with as-cast surfaces produced smooth reaction 
layers and some evidence for precipitation of secondary phases 
from solution. Secondary phases were more abundant in samples 
reacted in deionized water than for those reacted in a silicate solu- 
tion. Samples with saw-cut surfaces showed a large reduction in 
surface roughness after 7 days of reaction in either solution. Reac- 
tion in silicate solution for up to 91 days produced no further 
change in surface morphology, while reaction in DIW produced a 
spongy surface that formed the substrate for further surface layer 
development. The differences in the surface morphology of the 
samples may create microclimates that control the details of 
development of alteration layers on the glass; however, the con- 
centrations of elements in leaching solutions show differences of 
50% or less between samples prepared with different surface con- 
ditions for tests of a few months duration. 6 refs., 7 figs., 1 tab. 


7201 (USGS-OFR-90-354) Drilling and geohydrologic 
data for test hole USW UZ-1, Yucca Mountain, Nye County, 
Nevada. Whitfield, M.S. (Geological Survey, Denver, CO (USA)); 
Thordarson, W.; Hammermeister, D.P.; Warner, J.B. Geological 
Survey, Denver, CO (USA). 1990. 44p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract Al08-78ET44802. 
Order Number DE91006167. Source: OSTI; NTIS; INIS; GPO 
Dep.; Books and Open-File Reports Section, USGS, Federal Cen- 
ter, Box 25425, Denver, CO 80225-0425. 

This report presents data collected to determine the hydrologic 
characteristics of tuffaceous rocks penetrated in test hole USW UZ- 
1. The borehole is the first of two deep, large-diameter, 
unsaturated-zone test holes dry drilled using the vacuum/reverse- 
air-circulation method. This test hole was drilled in and near the 
southwestern part of the Nevada Test Site, Nye County, Nevada, in 
a program conducted in cooperation with the US Department of En- 
ergy. These investigations are part of the Yucca Mountain Project 
(formerly the Nevada Nuclear Waste Storage Investigations) to 
identify a potentially suitable site for the storage of high-level 
radioactive wastes. Data are presented for bit and casing configu- 
rations, coring methods, sample collection, drilling rate, borehole 
deviation, and out-of-gage borehole. Geologic data for this borehole 
include geophysical logs, a lithologic log of drill-bit cuttings, and 
strike and distribution of fractures. Hydrologic data include water- 
content and water-potential measurements of drill-bit cuttings, 
water-level measurements, and physical and chemical analyses of 
water. Laboratory measurements of moisture content and matric 
properties from the larger drill-bit cutting fragments were considered 
to be representative of in-situ conditions. 3 refs., 5 figs., 10 tabs. 


7202 (USGS-OFR-90-356) Geohydrology and evapotran- 
spiration at Franklin Lake Playa, Inyo County, California. 
Geological Survey, Denver, CO (USA). 1990. 96p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract Al08- 
78ET44802. Order Number DE91005052. Source: OSTI; NTIS; 
INIS; GPO Dep.; USGS-OFR, USGS Open File Service, Box 
25425, Denver Federal Center, Denver, CO 80225. 

Franklin Lake playa is one of the principal discharge areas of the 
Furnace Creek Ranch-Alkali Flat ground-water-flow system in 
southern Nevada and adjacent California. Yucca Mountain, 





Nevada, located within this flow system, is being evaluated by the 
US Department of Energy to determine its suitability as a potential 
site for a high-level nuclear-waste repository. To assist the US De- 
partment of Energy with its evaluation of the Yucca Mountain site, 
the US Geological Survey developed a parameter-estimation model 
of the Furnace Creek Ranch-Alkali Flat ground-water-flow sys- 
tem. Results from sensitivity analyses made using the 
parameter-estimation model indicated that simulated rates of evap- 
otranspiration at Franklin Lake playa had the largest effect on the 
calculation of transmissivity values at Yucca Mountain of all the 
model-boundary conditions and, therefore, that evapotranspiration 
required careful definition. 72 refs., 59 figs., 26 tab. 


7203 (WHC-EP-0375) Engineering study for the treatment 
of spent ion exchange resin resulting from nuclear process 
applications. Place, B.G. Westinghouse Hanford Co., Richland, 
WA (USA). Sep 1990. 98p. Sponsored by U.S. DOE Office of Envi- 
ronmental Restoration and Waste Management. DOE Contract 
AC06-87RL10930. Order Number DE91004550. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document is an engineering study of spent ion exchange 
resin treatment processes with the purpose of identifying one or 
more suitable treatment technologies. Classifications of waste con- 
sidered include all classes of low-level waste (LLW), mixed LLW, 
transuranic (TRU) waste, and mixed TRU waste. A total of 29 pro- 
cess alternatives have been evaluated. Evaluation parameters 
have included economic parameters (both total life-cycle costs and 
capital costs), demonstrated operability, environmental permitting, 
operational availability, waste volume reduction, programmatic con- 
sistency, and multiple utilization. The results of this study suggest 
that there are a number of alternative process configurations that 
are suitable for the treatment of spent ion exchange resin. The de- 
terminative evaluation parameters were economic variables (total 
life-cycle cost or capital cost) and waste volume reduction. Immobi- 
lization processes are generally poor in volume reduction. Thermal 
volume reduction processes tend to have high capital costs. There 


are immobilization processes and thermal volume reduction pro- 
cesses that can treat all classifications of spent ion exchange resin 
likely to be encountered. 40 refs., 19 figs., 17 tabs. 


7204 (WSRC-MS-90-40) Control of DWPF [Defense Waste 
Processing Facility] melter feed composition. Edwards, R.E. Jr.; 
Brown, K.G.; Postles, R.L. Westinghouse Savannah River Co., 
Aiken, SC (USA). [1990]. 9p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. (CONF-900407—4: 
92. annual meeting of the American Ceramic Society, Dallas, TX 
(USA), 22-26 Apr 1990). Order Number DE91005656. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Defense Waste Processing Facility will be used to immobi- 
lize Savannah River Site high-level waste into a stable borosilicate 
glass for disposal in a geologic repository. Proper control of the 
melter feed composition in this facility is essential to the production 
of glass which meets product durability constraints dictated by 
repository regulations and facility processing constraints dictated by 
melter design. A technique has been developed which utilizes 
glass property models to determine acceptable processing regions 
based on the multiple constraints imposed on the glass product 
and to display these regions graphically. This system along with 
the batch simulation of the process is being used to form the basis 
for the statistical process control system for the facility. 13 refs., 3 
figs., 1 tab. 


7205 (WSRC-MS-90-59) Analysis of frit by sodium perox- 
ide fusion and flow injection analysis. Walker, N.; Whitaker, M. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 10p. 
Sponsored by U.S. DOE Defense Programs; National Science 
Foundation. DOE Contract AC09-89SR18035. Order Number 
DE91005684. Source: OSTI; NTIS; INIS; GPO Dep. 

Test runs for the immobilization of radioactive wastes in glass 
are now underway at the TNX Facility of the Savannah River Site. 
The wastes are immobilized by the Integrated Defense Waste Pro- 
cessing Facility Melter System (IDMS) process. The IDMS makes a 
borosilicate glass. To make the glass, certain quantities of boron 
and silicate must be maintained in the melter. The silicate is added 
to the melter in a substance called frit. To determine the amount of 
frit to add, it is necessary to calculate the percent silicate in the frit. 
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The present method of determining the silicate content of frit has 
yielded inconsistent results. The focus of this project was to de- 
velop and implement a new process for determining the silicate 
content of frit. The author chose to achieve this goal using a color- 
metric method. 


7206 (WSRC-MS-—90-98) An opportunity for demonstrat- 
ing compliance with the waste acceptance preliminary 
specifications on foreign materials within DWPF [Defense 
Waste Processing Facility] canistered waste forms. Harbour, 
J.R. Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 
12p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC09-89SR18035. (CONF-9005178-3: 2. annual international 
seminar on radioactive waste products, Julich (Germany, F.R.), 28 
May - 1 jun 1990). Order Number DE91005683. Source: OSTI; 
NTIS; GPO Dep. 

The Defense Waste Processing Facility (DWPF) will employ a 
waste acceptance program based on the Waste Acceptance Pre- 
liminary Specifications (WAPS). These specifications require, 
among other criteria, that the canistered waste form contain no 
free liquids, free gases, organics, or explosives. Of particular im- 
portance is the absence of liquid water. This paper summarizes 
efforts and discusses experiments at the Savannah River Site for 
demonstrating compliance with the foreign materials specifications 
of the WAPS. Existing data, already in the literature, is being com- 
bined with the results of new experiments. for the volatility of the 
waste glass, documented work is combined with new results of 
thermogravimetric analysis experiments on simulated waste glass 
samples produced during scale glass melter campaigns. The 
volatility of these glass samples provides evidence that no free liq- 
uids, free gases, organics, or explosives are released upon heating 
the waste glass to its glass transition temperature. To show compli- 
ance of the absence of liquid water, documented work is being 
combined with the results of new experiments involving measure- 
ment of the internal gas pressure, the composition of the gas 
within the canisters, and the relative humidity of sealed, canistered 
waste forms produced during large-scale glass melter runs and the 
upcoming cold runs of the DWPF. 6 refs., 2 figs., 3 tabs. 


7207 (WSRC-MS-90-237) Testing fritted-end bubblers for 
tank-level measurement. Joshi, A. (Evans High School, GA 
(USA)); Peters, S.M. Westinghouse Savannah River Co., Aiken, 
SC (USA). [1991]. 10p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-89SR18035. (CONF-9103122-1: 
Central Savannah River area science forum, Augusta, GA (USA), 
20 Mar 1991). Order Number DE91006582. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this project was to determine if fritted-end bub- 
blers can measure the liquid-level height of sludge by using 
pressure to determine if fritted-end bubblers are a viable alternative 
to the present measuring method. For this experiment, six fritted 
ends were tested in two conditions: air and distilled water. After 
thirty minutes of constant pressure drop in each condition, four frit- 
ted ends were eliminated because of high-pressure drops. The 
results of two fritted ends that remained are very promising, but 
more research should be done to determine their effectiveness. 
Both showed low-pressure drops during the dry conditions with the 
pressure drop slightly increasing when water was added. This was 
expected because now the frits had to overcome the surface ten- 
sion of water. During tests in a salt solution both remaining fitted 
ends experienced pressure drops that trended upward with time. 
Those results indicated that more research is warranted. 6 figs., 1 
tab. 


7208 (WSRC-MS-—90-256) An update on the quality assur- 
ance for the waste vitrification plants. Caplinger, W.H.; Shugars, 
D.L.; Carlson, M.K. Westinghouse Savannah River Co., Aiken, SC 
(USA). [1990]. 10p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-89SR18035 ;AC06-87RL10930. (CONF- 
9009153-5: 17. annual conference of the American Society for 
Quality Control, Tucson, AZ (USA), 9-12 Sep 1990). Order Number 
DE91005102. Source: OSTI; NTIS; INIS; GPO Dep. 
Immobilization of high-level defense production wastes is an im- 
portant step in environmental restoration. The best available 
technology for immobilization of this waste currently is by incorpo- 
ration into borosilicate glass, i.e., vitrification. Three US sites are 
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active in the design, construction, or operation of vitrification facili- 
ties. The status, facility description and Quality Assurance (QA) 
development for each facility was presented at the 1989 Energy 
Division Conference. This paper presents the developments since 
that time. The West Valley Demonstration Project (WVDP) in north- 
western New York State has demonstrated the technology. At the 
Savannah River Site (SRS) in South Carolina the Defense Waste 
Processing Facility (DWPF) has completed design, construction is 
essentially complete, and preparation for operation is underway. 
The Hanford Waste Vitrification Plant (HWVP) in Washington State 
is in initial Detailed Design. 4 refs. 


7209 (WSRC-RP-89-48) Preparation of delisting petition 
for SRS [Savannah River Site] raw materials waste sludge— 
Mixed F006 waste. Langton, C.A. Westinghouse Savannah River 
Co., Aiken, SC (USA). [1989]. 27p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-89SR18035. (CONF- 
890854-15: 11. annual DOE low level waste management 
conference, Pittsburgh, PA (USA), 22-24 Aug 1989). Order Number 
DE91005127. Source: OSTI; NTIS; GPO Dep. 

Waste sludge from the raw materials manufacturing facility at the 
Savannah River Site contains both hazardous and low-level ra- 
dioactive components. This waste, which contains electroplating 
sludge and depleted uranium, is classified as a mixed waste. The 
objective of the delisting petition is to demonstrate that this waste 
can be treated/solidified in a cement-based material and disposed 
of in concrete vaults so that drinking water standards will not be 
exceeded. Sampling and analytical data which support this petition 
will be presented. Results show that when the data are applied to 
the EPA Vertical and Horizontal Spread Model, health-based stan- 
dards for all hazardous waste constituents will not be exceeded 
during worst case operating and environmental conditions. Dis- 
posal of stabilized sludge in concrete vaults will also meet the 
requirements of DOE Order 5820.2A and the March 9, 1988 DOE 
Record of Decision which outline criteria for low-level radioactive 
waste disposal at the Savannah River Site. 9 refs., 2 figs., 3 tabs. 


7210 (WSRC-RP-89-387) Use of liquid scintillation in the 
appraisal of non-radioactive waste shipments from nuclear fa- 
cllities. McDowell, W.L. Westinghouse Savannah River Co., Aiken, 
SC (USA). [1989]. 10p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. (CONF-891082-4: In- 
ternational conference on new trends in liquid scintillation counting 
and organic scintillators, Gatlinburg, TN (USA), 2-5 Oct 1989). Or- 
der Number DE91004330. Source: OSTI; NTIS; INIS; GPO Dep. 
On the Savannah River Site (SRS), non-radioactive or clean 
waste, is normally assayed to appraise the extent of surface con- 
tamination by using a survey meter. Because of the nature of the 
operations conducted at SRS, the majority of the waste generated 
is treated as contaminated waste until proven otherwise. Before 
such waste can be shipped off-site, more rigorous assay must 
demonstrate compliance with government standards. In particular, 
it is necessary to appraise the samples with regard to the Depart- 
ment of Transportation (DOT) guideline for a total activity of 2 
nanoCuries per gram of waste material. Furthermore, the assay 
methods must be sufficient to comply with Environmental Protec- 
tion Agency (EPA) regulations to prevent overcrowding of waste 
storage locations. Thus, the present work developed efficient liquid 
scintillation methods for meeting these requirements. The method 
of phase separation, sample processing, and liquid scintillation 
analysis proved effective for the analysis of mixed phase, hydrocar- 
bon based waste samples. The described method was readily 
applicable to a variety of circumstances and was straightforward 
enough to be used by staff analysts after a minimum of training. 
The results were obtained in far shorter time (usually less than 2 
hours for a single sample) than would be required for other typical 
methods of analysis. All samples analyzed by the methods pre- 
sented were found to have activities below the 2 nCi/ig DOT 
guideline for shipment of non-nuclear waste. 5 refs., 3 figs., 1 tab. 


7211 


(WSRC-RP-89-490) Expert system for transuranic 
waste assay. Zoolalian, M.L.; Gibbs, A.; Kuhns, J.D. Westing- 
house Savannah River Co., Aiken, SC (USA). [1989]. 16p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-891192-29: Annual Westinghouse computer 
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symposium, Pittsburgh, PA (USA), 6-7 Nov 1989). Order Number 
DE91005110. Source: OSTI; NTIS; INIS; GPO Dep. 

Transuranic wastes are generated at the Savannah River Site 
(SRS) as a result of routine production of nuclear materials. These 
wastes contain Pu-238 and Pu-239 and are placed into lined 55- 
gallon waste drums. The drums are placed on monitored storage 
pads pending shipment to the Waste Isolation Pilot Plant in New 
Mexico. A passive-active neutron (PAN) assay system is used to 
determine the mass of the radioactive material within the waste 
drums. Assay results are used to classify the wastes as either low- 
level or transuranic (TRU). During assays, the PAN assay system 
communicates with an IBM-AT computer. A Fortran computer pro- 
gram, called NEUT, controls and performs all data analyses. 
Unassisted, the NEUT program cannot adequately interpret assay 
results. To eliminate this limitation, an expert system shell was 
used to write a new algorithm, called the Transuranic Expert Sys- 
tem (TRUX), to drive the NEUT program and add decision making 
capabilities for analysis of the assay results. The TRUX knowledge 
base was formulated by consulting with human experts in the field 
of neutron assay, by direct experimentation on the PAN assay sys- 
tem, and by observing operations on a daily basis. TRUX, with its 
improved ability to interpret assay results, has eliminated the need 
for close supervision by a human expert, allowing skilled techni- 
cians to operate the PAN assay system. 4 refs., 1 fig., 4 tabs. 


7212 (WSRC-RP-90-297) Control of radioactive waste- 
glass melters: Part 2, Residence time and melt rate 
limitations. Bickford, D.F. (Westinghouse Savannah River Co., 
Aiken, SC (USA)); Hrma, P.; Bowan, B.W. Il. Westinghouse Sa- 
vannah River Co., Aiken, SC (USA). [1990]. 38p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract ACO9-89SR18035. 
(CONF-900407-3: 92. annual meeting of the American Ceramic 
Society, Dallas, TX (USA), 22-26 Apr 1990). Order Number 
DE91005662. Source: OSTI; NTIS; INIS; GPO Dep. 

Slurries of simulated high level radioactive waste and glass form- 
ers have been isothermally reacted and analyzed to identify the 
sequence of the major chemical reactions in waste vitrification, their 
effect on glass production rate, and the development of leach resis- 
tance. Melting rates of waste batches have been increased by the 
addition of reducing agents (formic acid, sucrose) and nitrates. The 
rate increases are attributable in part to exothermic reactions which 
occur at critical stages in the vitrification process. Nitrates must be 
balanced by adequate reducing agents to avoid the formation of 
persistent foam, which would destabilize the melting process. The 
effect of foaming on waste glass production rates is analyzed, and 
melt rate limitations defined for waste-glass melters, based upon 
measurable thermophysical properties. Minimum melter residence 
times required to homogenize glass and assure glass quality are 
much smaller than those used in current practice. Thus, melter size 
can be reduced without adversely affecting glass quality. Physical 
chemistry and localized heat transfer of the waste-glass melting 
process are examined, to refine the available models for predicting 
and assuring glass production rate. It is concluded that the size of 
replacement melters and future waste processing facilities can be 
significantly decreased if minimum heat transfer requirements for 
effective melting are met by mechanical agitation. A new class of 
waste glass melters has been designed, and proof of concept tests 
completed on simulated High Level Radioactive Waste slurry. Melt 
rates have exceeded 155 kg m-*? h-"' with slurry feeds (32 Ib ft-? 
h-'), and 229 kg kg m~* h-' with dry feed (47 Ib ft-? h-"). This 
is about 8 times the melt rate possible in conventional waste- glass 
melters of the same size. 39 refs., 5 figs., 9 tabs. 


7213 (WSRC-TR-90-474) Mixed Waste Management Facil- 
ity (MWMF) closure, Savannah River Plant: Clay cap test 
section construction report. Main (Charles T.), Inc., Charlotte, 
NC (USA); Mueser Rutledge Consulting Engineers, New York, NY 
(USA). 26 Feb 1988. 60p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-89SR18035. Order Number 
DE91006082. Source: OSTI; NTIS; GPO Dep. 

Includes Appendix 1. 

This report summarizes the information gathered in constructing 
the clay cap test section. The purpose of the test section was to 
determine compaction characteristics of four representative kaolin 
clays and demonstrate in-situ permeability for these clays of 1 x 





10 ~” cm/sec or less. The final technical specifications with regard 
to maximum clod size, acceptable ranges of placement water con- 
tent, lift thickness, and degree of compaction will be based on 
experience gained from the test section. The data derived from this 
study will also be used in the development of Quality Assurance 
(QA). and Quality Control (QC) methods to be used during actual 
cap construction of the Mixed Waste Management Facility (MWMF) 
Closure project. 7 tabs. 


7214 (WSRC-TR-90-474-App.2) Mixed Waste Management 
Facility (MWMF) closure, Savannah River Plant: Clay cap test 
section construction report: Appendix 2. Main (Charles T.), 
Inc., Charlotte, NC (USA); Mueser Rutledge Consulting Engineers, 
New York, NY (USA). 26 Feb 1988. 163p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-89SR18035. Order Num- 
ber DE91006081. Source: OSTI; NTIS; GPO Dep. 

This report contains appendix 2 for the Clay Cap Test Section 
Construction Report for the Mixed Waste Management Facility 
(MWMF) closure at the Savannah River Plant. The Clay Cap Test 
Program was conducted to evaluate the source, Laboratory perme- 
ability, and compaction characteristics representative of Kaolin 
clays from the aiken, South Carolina vicinity. Included in this report 
are daily field reports Nos. 1 to 54. (KJD) 


7215 (WSRC-TR-90-474-Apps.3-6) Mixed Waste Manage- 
ment Facility (MWMF) closure, Savannah River Plant: Clay cap 
test section construction report: pendices 3-6. Main 
(Charlies T.), Inc., Charlotte, NC (USA); Mueser Rutledge Consult- 
ing Engineers, New York, NY (USA). 26 Feb 1988. 275p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC09- 
89SR18035. Order Number DE91006083. Source: OSTI; NTIS; 
GPO Dep. 

This report contains appendices 3 through 6 for the Clay Cap 
Test Section Construction Report for the Mixed Waste Manage- 
ment Facility (MWMF) closure at the Savannah River Plant. The 
Clay Cap Test Program was conducted to evaluate the source, lab. 
permeability, in-situ permeability, and compaction characteristics, 
representative of kaolin clays from the Aiken, South Carolina vicin- 


ity. (KJD) 


7216 (WSRC-TR-90-521) The physical properties and 
chemical composition of the gas within the free volume of 
canistered waste forms. Harbour, J.R.; Miller, T.J.; Whitaker, M.J. 
Westinghouse Savannah River Co., Aiken, SC (USA). Nov 1990. 
15p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC09-89SR18035. Order Number DE91005746. Source: OSTI; 
NTIS; GPO Dep.: 

The DWPF must meet Waste Acceptance Preliminary Specifica- 
tions (WAPS) for acceptance of the DWPF canistered waste forms. 
A number of these specifications deal with the exclusion of non- 
wasteglass (or foreign) materials within the canistered waste forms. 
Those material which are specifically excluded include the follow- 
ing: Free Liquids, Free Gases, other than cover or radiogenic 
gases, Explosives, Pyrophorics and Combustibles, and Organics. 
This report documents the results obtained by carrying out an as- 
signed task as described in three task plans. The task plans cover 
the determination of pressure, gas composition and relative humid- 
ity of SRL canistered waste forms; and organic and inorganic 
analysis of volatilized and condensed species within SRL canis- 
tered waste forms. These results provide evidence to demonstrate 
compliance with these specifications and will be included in the 
Waste Form Qualification Report (WQR). In all, four canistered 
waste forms, produced during the Scale Glass Melter (SGM) cam- 
paigns, were examined. The internal gas pressure, dewpoint 
temperature and gas composition were determined for each canis- 
tered waste form. The experience gained in these experiments will 
be used to generate procedures for obtaining the same information 
on canistered waste forms produced during the Integrated Cold 
Runs (ICR). 10 refs., 2 figs., 1 tab. 
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Refer also to citation(s) 7138, 7176, 7231, 7235, 7237, 7255, 
7256, 7257, 7260, 8145, 8167, 8244 
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7217  (DOE/EA-0433) Finding of no significant impact, de- 


‘contamination and decommissioning of Battelle Columbus 


Laboratories in Columbus and West Jefferson, Ohio. USDOE 
Assistant Secretary for Environment, Safety and Health, Washing- 
ton, DC (USA). Office of NEPA Project Assistance. [1990]. 75p. 
Sponsored by U.S. DOE Environment Health & Safety. Order Num- 
ber DE91005217. Source: OSTI; NTIS; INIS; GPO Dep. 

This Environmental Assessment has been developed by the De- 
partment of Energy in accordance with the requirements of the 
National Environmental Policy Act of 1969 for the proposed decom- 
missioning of contaminated areas at the Battelle Memorial Institute, 
Columbus, Ohio. The discussions in Section 1.0 provide general 
background information on the proposed action. Section 2.0 de- 
scribes the existing radiological and non-radiological condition of 
the Battelle Columbus Laboratories. Section 3.0 identifies the alter- 
natives considered for the proposed action and describes in detail 
the proposed decommissioning project. Section 4.0 evaluates the 
potential risks the project poses to human health and the environ- 
ment. Section 5.0 presents the Department of Energy's proposed 
action. As a result of nuclear research and development activities 
conducted over a period of approximately 43 years performed for 
the Department of Energy, its predecessor agencies, and under 
commercial contracts, the 15 buildings became contaminated with 
varying amounts of radioactive material. The Department of Energy 
no longer has a need to utilize the facilities and is contractually ob- 
ligate to remove that contamination such that they can be used by 
their owners without radiological restrictions. This Environmental 
Assessment for the Battelle Columbus Laboratories Decommission- 
ing Project is consistent with the direction from the Secretary of 
Energy that public awareness and participation be considered in 
sensitive projects and is an appropriate document to determine 
action necessary to satisfy the requirements of the National Envi- 
ronmental Policy Act. 30 refs., 6 figs., 9 tabs. 


7218 (DOE/ER/60472-T1) Remote sensing and hydrologic 
modeling of arid watersheds: A scale analysis: Final report, 
July 15, 1986—August 31, 1990. Gardner, T.W. (Pennsylvania 
State Univ., University Park, PA (USA). Dept. of Geosciences); Pe- 
tersen, G.W. Pennsylvania State Univ., University Park, PA (USA). 
Environmental Resources Research Inst. Aug 1990. 13p. 

red by U.S. DOE Energy Research. DOE Contract FG02- 
86ER60472. Order Number DE91004044. Source: OSTI; NTIS; 
GPO Dep. 

The increasing availability of digital elevation data (DED) created 
from remotely sensed data has promoted the development of com- 
puter algorithms for the calculation of geomorphometric properties 
of the land surface. These include parameters that are tedious or 
impossible to do by hand, for example, stream properties by order 
and flow path mapping for every location within the drainage basin. 
Flow paths especially are critical for water routing in hydrologic 
models. These algorithms can be used to explore spatial trends in 
landscape properties as a function of rock type, climate or 
neotectonic environment. The DED can be readily linked with a ge- 
ographic information system (GIS) which is used to parameterize a 
quasi-physically based surface runoff model. Various representa- 
tions (Shreve orders) of the watershed are created by simplifying a 
stream network delineated from the DED. Different Shreve orders 
produce significantly different geomorphometrics that affect simu- 
lated runoff volumes. At one of the study sites, the DED are not of 
sufficient detail to allow stream network extraction. Therefore, clas- 
sification of SPOT panchromatic data was used to delineate 
ephemeral, fluvial networks on this low-relief, arid basin. A one 
pixel proximity search classified correctly over 80 percent of the 
channelized flow. 3 figs., 2 tabs. 


7219 (DOE/UMTRA-10) Public Participation Plan: Final. 
USDOE Albuquerque Operations Office, NM (USA). Uranium Mill 
Tailings Project Office. Jun 1984. 21p. Sponsored by U.S. DOE 
Nuclear Energy. Order Number DE91005822. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this Public Participation Plan is to describe the 
Department of Energy’s plan for involving the public in the decision- 
making process required by the National Environmental Poiicy Act 
(NEPA) of 1969 as related to the Uranium Mill Tailings Remedial 


Action (UMTRA) Project. This project was authorized by congress 
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in the Uranium Mill Tailings Radiation Control Act of 1978, PL95- 
604. The Act provides for a cooperative effort with affected states 
and Indian tribes for the cleanup of designated inactive uranium 
mill tailings sites and associated vicinity properties, which are lo- 
cated in ten western states and in Pennsylvania. The Act was 
amended in 1982 to also include vicinity properties contaminated 
with residual radioactive material in Edgemont, South Dakota. 


7220 (DPSPU-86-25-1) Releases of radioactivity at the 
Savannah River Plant, 1954-1985: “Revised”. Zeigler, C.C.; 
Lawrimore, |.B. Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Plant. Jul 1988. 237p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract ACO9-89SR18035 ;ACO9- 
76SR00001. Order Number DE91005121. Source: OSTI; NTIS; 
GPO Dep. 

Radioactive releases from Savannah River Plant (SRP) facilities 
to air, water and earthen seepage basins have been monitored 
and tabulated throughout the history of the site. The purpose of 
this report is to provide a source of data on routine releases of ra- 
dioactivity to air, water and seepage basins that can be used for 
analyses of trends, environmental impact, etc. As used in this re- 
port, routine radioactive releases means radioactive materials that 
are released through established effluents from process facilities. 
This report is not intended to provide interpretation of the release 
values, their transport and impact or information on spills, leaks, 
buried waste or special use facilities. These subjects are covered 
in other SRP publications. This report provides a summary of ra- 
dioactive releases that reflects the release values contained in 
records and documents from startup through 1985. Releases are 
tabulated in the following categories: Annual radioactive releases 
by emission source and radionuclide for 1954 through 1985; An- 
nual radioactive releases by receptor medium and radionuclide for 
1954 through 1985; Monthly releases by emission source and ra- 
dionuclide for 1981 through 1985. The presentation of all SRP 
routine radioactive releases data in these categories provides a ref- 
erence for historic data on SRP releases. 34 refs. 


7221 (EGG—10617-1030) An aerial radiological survey of 
Technical Areas 2, 21, and 53 and surroundings, Los Alamos 
National Laboratory, Los Alamos, New Mexico: Date of 
survey, September 1982. Fritzsche, A.E. EG and G Energy Mea- 
surements, Inc., Las Vegas, NV (USA). Remote Sensing Lab. Sep 
1990. 30p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO8-88NV10617. Order Number DE91005957. Source: 
OSTI; NTIS; GPO Dep. 

An aerial radiological survey of the entire Los Alamos National 
Laboratory was flown in September 1982. The data from a part of 
the survey, Technical Areas 2, 21, and 53, are presented here 
along with pertinent data from an October 1975 survey of limited ar- 
eas of Los Alamos. The data from Technical Area 15, another part 
of the survey, will be published in another report. Contour maps of 
the gamma survey data show some Cs-137 activity in Los Alamos 
Canyon as well as in DP Canyon beside TA-21. Some Be-7, Sb- 
124, and Co-58 apparently exist in the canyon immediately below 
the Los Alamos Meson Physics Facility (LAMPF) ponds. Estimates 
on the Cs-137 inventory in the canyons range from 210 mCi to 
1270 mCi. An exposure rate contour map at 1 meter above ground 
level (AGL) was constructed from the gamma data and overlaid on 
an aerial photograph and map of the area. The terrestrial exposure 
rates ranged from 6uR/h to about 18uP/h. 25 figs., 3 tabs. 


7222 (ES/ESH-13/V3) Paducah Gaseous Diffusion Plant 
environmental report for 1989. Turner, J.W. (ed.) (Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (USA)). Martin Marietta En- 
ergy Systems, Inc., Oak Ridge, TN (USA); Paducah Gaseous 
Diffusion Plant, KY (USA). Oct 1990. 209p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400 ;ACO5- 
760OR00001. Order Number DE91004976. Source: OSTI; NTIS; 
GPO Dep. 

This two-part environmental report is published annually. It re- 
flects the results of a comprehensive, year-round program to 
monitor the impact of operations at Paducah Gaseous Diffusion 
Plant (PGDP) on the area’s groundwater and surface waters, soil, 
air quality, vegetation, and wildlife. In addition, an assessment of 
the effect of PGDP effluents on the resident human popuiation is 
made. PGDP's overall goal for environmental management is to 
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protect the environment and PGDP’s neighbors and to maintain full 
compliance with all current regulations. The current environmental 
strategy is to identify any deficiencies and to develop a system to 
resolve them. The long-range goal of environmental management 
is to minimize the source of pollutants, to reduce the formation of 
waste, and to minimize hazardous waste by substitution of materi- 
als. 36 refs. 


7223 (ES/ESH-13/V4) Portsmouth Gaseous Diffusion 
Plant environmental report for 1989. Turner, J.W. (ed.) (Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN (USA)). Martin Mari- 
etta Energy Systems, Inc., Oak Ridge, TN (USA); Portsmouth 
Gaseous Diffusion Plant, OH (USA). Oct 1990. 212p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400 
;AC05-760R00001. (POEF—2025). Order Number DE91004977. 
Source: OSTI; NTIS; GPO Dep. 

This calendar year 1989 annual report on environmental surveil- 
lance of the US Department of Energy's (DOE) Portsmouth 
Gaseous Diffusion Plant (PORTS) and its environs consists of two 
parts: the Summary, Discussion, and Conclusions (Part 1) and the 
Data Presentation (Part 2). The objectives of this report are the fol- 
lowing: report 1989 monitoring data for the installation and its 
environs that may have been affected by operations on the plant 
site, provide reasonably detailed information about the plant site 
and plant operations, provide detailed information on input and as- 
sumptions used in all calculations, provide trend analyses (where 
appropriate) to indicate increases and decreases in environmental 
impact, and provide general information on plant quality assurance. 
Routine monitoring and sampling for radiation, radioactive materi- 
als, and chemical substances on and off the DOE site are used to 
document compliance with appropriate standards, to identify 
trends, to provide information for the public, and to contribute to 
general environmental knowledge. The surveillance program as- 
sists in fulfilling the DOE policy of protecting the public, employees, 
and environment from harm that could be caused by its activities 
and reducing negative environmental impacts to the greatest 
degree practicable. Environmental-monitoring information comple- 
ments data on specific releases, trends, and summaries. 26 refs. 


7224 (INIS-GB-273) Annual report on radioactive dis- 
charges and monitoring of the environment 1989. British 
Nuclear Fuels PLC, Risley (UK). Health and Safety Directorate. 
1990 150p. Order Number DE91617240. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This annual report summarizes authorisation, discharge opera- 
tions, and environmental monitoring at the following BNFL sites: 
Sellafield, Drigg, Chapelcross, Springfields and Capenhurst. (au- 
thor). 


7225 (INIS-SU-217, pp. 963-964) Control of radioisotope 
removal by plants in conditions of contaminated polygon. Kut- 
lakhmedov, Yu.A. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR)); 
Mikheev, A.N.; Zezina, N.V.; Fialkova, E.Yu.; Savchuk, S.A. AN 
SSSR, Moscow (USSR). 1989. 204p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 7. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. PLANTS/radionuclide migration; RADIONUCLIDE MI- 
GRATION/environmental engineering; BUILDUP; LAND USE; 
NUCLEAR POWER PLANTS; PLANTS; RADIOISOTOPES; 
RECREATIONAL AREAS; REMEDIAL ACTION 


7226 (WSRC-RP-90-0518) Defense Waste Processing Fa- 
cility: Geotechnical information. Haselow, J.S.; Wilhite, E.L.; 
Stieve, A.L. Westinghouse Savannah River Co., Aiken, SC (USA). 
1 May 1990. 24p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-89SR18035. Order Number DE91005122. 
Source: OSTI; NTIS; GPO Dep. 

The information contained in this report is intended to supple- 
ment the original Environmental Impact Statement (EIS) for the 
Defense Waste Processing Facility (DWPF). Since the original EIS 
in 1982, alterations have been made to he conceptual process that 
reduce the impact to the groundwater. This reduced impact is doc- 
umented in this report along with an update of the understanding 





of seismology and geology of the Savannah River Site. 6 refs., 2 
figs., 2 tabs. 


7227 (WSRC-RP-90-1207) Vegetation survey of Four Mile 
Creek wetlands. Loehle, C. Westinghouse Savannah River Co., 
Aiken, SC (USA). Nov 1990. 40p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract ACO9-89SR18035. Order Number 
DE91005098. Source: OSTI; NTIS; GPO Dep. 

A survey of forested wetlands along upper Four Mile Creek was 
conducted. The region from Road 3 to the creek headwaters was 
sampled to evaluate the composition of woody and herbaceons 
plant communities. All sites were found to fall into either the Nyssa 
sylvatica (Black Gum) — Persea borbonia (Red Bay) or Nyssa syl- 
vatica — Acer rubrum (Red Maple) types. These community types 
are generally species-rich and diverse. Previous studies (Green- 
wood et al., 1990; Mackey, 1988) demonstrated contaminant stress 
in areas downslope from the F- and H-Area seepage basins. In the 
present study there were some indications of contaminant stress. 
In the wetland near H-Area, shrub basal area, ground cover 
stratum species richness, and diversity were low. In the area sur- 
rounding the F-Area tree kill zone, ground cover stratum cover and 
shrub basal area were low and ground cover stratum species rich- 
ness was low. The moderately stressed site at F-Area also showed 
reduced overstory richness and diversity and reduced ground cover 
stratum richness. These results could, however, be due to the very 
high basal area of overstory trees in both stressed F-Area sites 
that would reduce light availability to understory plants. No threat- 
ened or endangered plant species were found in the areas 
sampled. 40 refs., 4 figs., 8 tabs. 
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Refer also to citation(s) 7111, 7118, 7142, 7217, 7219, 7949, 
8492, 9311 


7228 (CONF-9103106—1-Vugraphs) Control of hazardous 
energy sources (lockout/tagout procedures). Seidel, K.G. 
Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(USA). [1991]. 25p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC08-89NV10630. From Nevada Governor's safety 
and health conference/expo; Sparks, NV (USA); 17-20 Mar 1991. 
Order Number DE91005954. Source: OSTI; NTIS; GPO Dep. 

The Occupational Safety and Health Administration (OSHA) 
Standard 29 CFR 1910.147 addresses practices and procedures 
that are necessary to disable machinery or equipment and to 
prevent the release of potentially hazardous energy during mainte- 
nance operations. The standard contains definitive criteria for 
establishing an effective program for locking out or tagging out 
energy isolating devices. The standard contains major training re- 
quirements for those authorized to use the energy isolating devices 
and those that are affected by their use. Periodic inspections are 
required at least annually to ensure that the energy control proce- 
dures continue to be implemented properly. 


7229 (DOE/EA-0346) Environmental assessment of reme- 
dial action at the inactive uraniferous lignite processing sites 
at Belfield and Bowman, North Dakota: Draft final. Beranich, 
S.; Berger, N.; Bierley, D.; Bond, T.M.; Burt, C.; Caldwell, J.A.; 
Dery, V.A.; Dutcher, A.; Glover, W.A.; Heydenburg, R.J.; Larson, 
N.B.; Lindsey, G.; Longley, J.M.; Millard, J.B.; Miller, M.; Peel, 
R.C.; Persson-Reeves, C.H.; Titus, F.B.; WagnerWeston (Roy F.), 
Inc., Washington, DC (USA). Sep 1989. 82p. Sponsored by U.S. 
DOE Nuclear Energy. Order Number DE91005808. Source: OST]; 
NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Radiation Control Act of 1978 
(UMTRCA), to clean up the Belfield and Bowman, North Dakota, 
uraniferous lignite processing sites to reduce the potential health 
impacts associated with the residual radioactive materials remain- 
ing at these sites. Remedial action at these sites must be 
performed in accordance with the US Environmental Protection 
Agency's (EPA) standards promulgated for the remedial action and 
with the concurrence of the US Nuclear Regulatory Commission 
(NRC) and the state of North Dakota. The inactive Belfield uranifer- 
ous lignite processing site is one mile southeast of Belfield, North 
Dakota. The inactive Bowman uraniferous lignite processing site at 
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the former town of Griffin, is seven miles northwest of Bowman, 
North Dakota and 65 road miles south of Belfield. Lignite ash from 
the processing operations has contaminated the soils over the en- 
tire 10.7-acre designated Belfield site and the entire 12.1-acre 
designated Bowman site. Dispersion of the ash has contaminated 
an additional 20.6 acres surrounding the Belfield processing site 
and an additional 59.2 acres surrounding the Bowman processing 
site. The proposed remedial action is to relocate the contaminated 
materials at the Belfield processing site to the Bowman processing/ 
disposal site for codisposal with the Bowman contaminated soils. 
The environmental impacts assessed in this EA were evaluated for 
the proposed remedial action and the no action alternative and 
demonstrate that the proposed action would not significantly affect 
the quality of the human environment and would be performed in 
compliance with applicable environmental laws. The no action al- 
ternative would not be consistent with the intent of Public Law 
95-604 and would not comply with the EPA standards. 48 refs., 10 
figs., 7 tabs. 


7230 (DOE/EH-0137) Technical safety appraisal of the 
Nevada Test Site. USDOE Assistant Secretary for Environment, 
Safety and Health, Washington, DC (USA). Dec 1990. 148p. Spon- 
sored by U.S. DOE Environment Health & Safety. Order Number 
DE91006073. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of one of a series of Technical 
Safety Appraisals (TSAs) being conducted of Department of En- 
ergy (DOE) operations (nuclear and non-nuclear) by the Assistant 
Secretary of Environment, Safety and Health (ES&H), Office of 
Safety Appraisals. These TSAs are one of the initiatives an- 
nounced by the Secretary of Energy on September 18, 1985, to 
enhance the DOE’s environment, safety, and health program. This 
TSA report focuses on the safety and health operations of the 
Nevada Operations Office (NV) at the Nevada Test Site (NTS), 
which was conducted concurrently, with and supporting a Tiger 
Team Assessment. The total effort of all the Tiger Team assess- 
ment, including environmental and manager evaluations, is 
reported in the Tiger Team Report, issued January 1990. The as- 
sessment of the NTS began November 5, 1989 with the briefing of 
the Tiger Team in Las Vegas at the Nevada Operations Office. The 
TSA team evaluation was conducted November 6-17, and Novem- 
ber 26—December 1, 1989 at the NTS. 


7231 (DOE/EH-0139-Vol.2) Tiger Team Assessment of the 
Hanford Site: Volume 2, Appendices. USDOE Assistant Secre- 
tary for Environment, Safety and Health, Washington, DC (USA). 
Jul 1990. 470p. Sponsored by U.S. DOE Environment Health & 
Safety. Order Number DE91004626. Source: OSTI; NTIS; GPO 
Dep 


Over 100 Tiger Team specialists conducted an Environmental, 
Safety,and Health (ES&H) Assessment of the Hanford Site, begin- 
ning on May 21, 1990, and ending on July 18, 1990. The purpose 
of this detailed assessment was to provide to the Secretary of 
Energy the current status of the ES&H Program for this multicon- 
tractor Site. The overall assessment is that the Hanford Site is on 
a positive improvement slope, but far from achieving expectations 
or excellence. Improvements are being made, but slowly. This doc- 
ument (Volume two) contains appendices for Volume one. These 
appendices cover biographies of Tiger Team personnel; environ- 
mental assessment plans; root cause analysis plan; lists of 
interviews; site documents; field observations; and hotline reports; 
and status of corrective actions. (SM) 


7232 (DOE/EH-0153) Technical Safety Appraisal of the 
Lawrence Livermore National Laboratory. USDOE Assistant 
Secretary for Environment, Safety and Health, Washington, DC 
(USA). Dec 1990. 264p. Sponsored by U.S. DOE Environment 
Health & Safety. Order Number DE91006669. Source: OSTI; 
NTIS; GPO Dep. 

This report documents the results of the Technical Safety Ap- 
praisal (TSA) of the Lawrence Livermore National Laboratory 
(LLNL) (including the Site 300 area), Livermore, California, con- 
ducted from February 26 to April 5, 1990. The purpose of the 
assessment was to provide the Secretary of Energy with the status 
of Environment, Safety and Health (ES&H) Programs at LLNL. 
LLNL is operated by the University of California for the Department 
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of Energy (DOE), and is a multi-program, mission-oriented institu- 
tion engaged in fundamental and applied research programs that 
require a multidisciplinary approach. 1 fig. 


7233 (DOE/EH/79072-T5) Fire protection review, Westing- 
house Idaho Nuclear Company, Idaho Falls, Idaho: Technical 
report. Dobson, P.H. Factory Mutual Research Corp., Norwood, 
MA (USA). Oct 1990. 60p. Sponsored by U.S. DOE Environment 
Health & Safety. DOE Contract ACO1-88EH79072. Order Number 
DE91005754. Source: OSTI; NTIS; GPO Dep. 

A fire protection survey was conducted for the Department of 
Energy at the Westinghouse Idaho Nuclear Company, INC., Idaho 
Falls, Idaho, on April 24-27, April 30—May 4, June 4-8, and June 
11-15, 1990. The purpose of the survey was to review the facility's 
fire protection program and to make recommendations according to 
the following criteria established by the Department of Energy: (1) 
Recommendations which would be made as the result of an im- 
proved risk or Highly Protected Risk (HPR) fire inspection of an 
industrial insured facility. (2) Identification of areas which are 
presently not protected or are inadequately protected where provi- 
sion of automatic protection would reduce a fire or explosion loss 
to less than $1 million. (3) Identification of areas where loss poten- 
tials exceed $50 million assuming a failure of automatic protection 
systems and subsequent reliance only on separation and fire walls. 
(4) Evaluation of adequacy of compliance with recommendations 
made in prior surveys. Findings and recommendations in this re- 
port reflect to some degree the relative importance of the operation 
and the time to restore it to useful condition in the event that a loss 
were to occur. 


7234 (DOE/EM-0001) Annual status report on the Ura- 
nium Mill Tailings Remedial Action Program. USDOE Office of 
Environmental Restoration and Waste Management, Washington, 
DC (USA). Dec 1989. 52p. Sponsored by U.S. DOE Nuclear En- 
ergy. Order Number DE91005812. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This eleventh annual status report summarizes activities of the 
Uranium Mill Tailings Remedial Action (UMTRA) Project undertaken 
during Fiscal Year (FY) 1989 by the US Department of Energy 
(DOE) and other agencies. Project goals for FY 1990 are also pre- 
sented. An annual report of this type was a statutory requirement 
through January 1, 1986, pursuant to the Uranium Mill Tailings Ra- 
diation Control Act (UMTRCA) of 1978, Public Law (PL) 95-604. 
The DOE will continue to submit an annual report through project 
completion in order to inform the public of yearly project status. 
Title | of the UMTRCA authorizes the DOE, in cooperation with af- 
fected states and Indian tribes within whose boundaries designated 
uranium processing sites are located, to provide a program of as- 
sessment and remedial action at such sites. The purpose of the 
remedial action is to stabilize and control the tailings and other 
residual radioactive materials located on the inactive uranium pro- 
cessing sites in a safe and environmentally sound manner and to 
minimize or eliminate potential radiation health hazards. Commer- 
cial and residential properties in the vicinity of designated 
processing sites that are contaminated with material from the sites, 
herein referred to as “vicinity properties,” are also eligible for reme- 
dial action. Included in the UMTRA Project are 24 inactive uranium 
processing sites and associated vicinity properties located in 10 
states, and the vicinity properties associated with Edgemont, South 
Dakota, an inactive uranium mill currently owned by the Tennessee 
Valley Authority (TVA). 


7235 (DOE/ER-0482T) Basic research for environmental 
restoration. USDOE Office of Energy Research, Washington, DC 
(USA). Dec 1990. 151p. Sponsored by U.S. DOE Energy Research. 
Order Number DE91006072. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) is in the midst of a major envi- 
ronmental restoration effort to reduce the health and environmental 
risks resulting from past waste management and disposal practices 
at DOE sites. This report describes research needs in environmen- 
tal restoration and complements a previously published document, 
DOE/ER-0419, Evaluation of Mid-to-Long Term Basic Research for 
Environmental Restoration. Basic research needs have been 
grouped into five major categories patterned after those identified 
in DOE/ER-0419: (1) environmental transport and transformations; 
(2) advanced sampling, characterization, and monitoring methods; 
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(3) new remediation technologies; (4) performance assessment; 
and (5) health and environmental effects. In addition to basic re- 
search, this document deals with education and training needs for 
environmental restoration. 2 figs., 6 tabs. 


7236 (DOE/UMTRA-0020) Summary report on reprocess- 
ing evaluation of selected inactive uranium mill tailings sites. 
USDOE Albuquerque Operations Office, NM (USA). Uranium Mill 
Tailings Project Office. Sep 1983. 44p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC04-76DP00789. Order Number 
DE91005802. Source: OSTI; NTIS; INIS; GPO Dep. 

Sandia National Laboratories has been assisting the Department 
of Energy in the Uranium Mill Tailings Remedial Actions Program 
(UMTRAP) the purpose of which is to implement the provisions of 
Title | of Public Law 95-604, “Uranium Mill Tailings Radiation Con- 
trol Act of 1978.” As part of this program, there was a need to 
evaluate the mineral concentration of the residual radioactive mate- 
rials at some of the designated processing sites to determine 
whether mineral recovery would be practicable. Accordingly, San- 
dia contracted Mountain States Research and Development 
(MSRD), a division of Mountain States Mineral Enterprises, to drill, 
sample, and test tailings at 12 sites to evaluate the cost of and the 
revenue that could be derived from mineral recovery. UMTRAP 
related environmental and engineering sampling and support activi- 
ties were performed in conjunction with the MSRD operations. This 
summary report presents a brief description of the various activities 
in the program and of the data and information obtained and sum- 
marizes the results. 8 refs., 9 tabs. 


7237 (DOE/UMTRA-163) Plan tor implementing EPA stan- 
dards for UMTRA sites. USDOE Albuquerque Operations Office, 
NM (USA). Uranium Mill Tailings Project Office. Jan 1984. 31p. 
Sponsored by U.S. DOE Nuclear Energy. Order Number 
DE91005845. Source: OST]; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Radiation Control Act of 1978 
(UMTRCA), authorizes the Department of Energy (DOE) to under- 
take remedial actions at 24 DOE designated processing sites. The 
term “processing site,” by statutory definition, means the inactive 
uranium mill or processing site and any other real property or im- 
provement which is in the vicinity of the mill or processing site and 
is determined to be contaminated with residual radioactive materi- 
als derived from the mill or processing site. For purposes of this 
document, the inactive mill or processing site is referred to as the 
“processing site” and the other real property or improvement in the 
vicinity of such site is referred to as a ‘vicinity property.” The pur- 
pose of the remedial actions is to stabilize and control the uranium 
mill tailings and other residual radioactive materials in a safe and 
environmentally sound manner. Remedial actions undertaken by 
DOE are to be accomplished: With the full participation of the 
affected states and Indian tribes, in accordance with standards is- 
sued by the Environmental Protection Agency (EPA), and with the 
concurrence of the Nuclear Regulatory Commission (NRC). This 
plan is designed to be a generic presentation on methodology that 
will be followed in implementing the EPA standards. 5 refs., 1 tab. 


7238 (DOE/UMTRA-170) Engineering feasibility analysis 
for in-situ stabilization of Canonsburg residues. Sandia 
National Labs., Albuquerque, NM (USA); Weston (Roy F.), Inc., Al- 
buquerque, NM (USA). Jan 1982. 125p. Sponsored by U.S. DOE 
Nuclear Energy. Contract 74-2738. Order Number DE91005848. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy is considering several methods 
for carrying out remedial actions in Canonsburg, Pennsylvania, at 
the site of an inactive uranium-processing mill. The main objective 
of this study is to determine the feasibility of in-situ stabilization as 
the remedial action. In-situ stabilization is an alternative to site de- 
contamination and offsite disposal. The problems associated with 
offsite hauling of large quantities of contaminated material and with 
the location and development of a new disposal site could be 
avoided by the implementation of an in-situ stabilization concept. In 
addition, the in-situ approach would be more cost-effective than off- 
site disposal. This study will establish that a technically feasible 
and implementable in-situ stabilization concept can be developed 
that meets regulatory requirements and is cost effective. This study 
in no way commits the DOE to implement any specific actions de- 
scribed herein. 11 refs., 30 figs., 24 tabs. 





7239 (DOE/UMTRA-183) Lung cancer risks in the vicinity 
of uranium tailings sites. Rogers, V.C. (Rogers and Associates 
Engineering Corp., Salt Lake City, UT (USA)); Sandquist, G.M. 
Sandia National Labs., Albuquerque, NM (USA); Rogers and Asso- 
ciates Engineering Corp., Salt Lake City, UT (USA). Apr 1982. 48p. 
Sponsored by U.S. DOE Nuclear Energy. Order Number 
DE91005844. Source: OSTI; NTIS; INIS; GPO Dep. 

Lung cancer mortality data have been assembled for many coun- 
ties of interest to the Uranium Mill Tailings Remedial Action 
Program (UMTRAP). The counties generally either contain UM- 
TRAP tailings sites or are adjacent to them. The lung cancer rates 
of nearly all counties are less than the US average rate. In addi- 
tion, some of the many factors associated with lung cancer are 
identified as are cancer risk estimators for radon daughters. 17 
refs., 19 figs., 1 tab. 


7240 (DOE/UMTRA-184) Public Information Plan: Final. 
USDOE Albuquerque Operations Office, NM (USA). Uranium Mill 
Tailings Project Office. Jun 1984. 31p. Sponsored by U.S. DOE 
Nuclear Energy. Order Number DE91005817. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Public Information Plan is intended to be used in conjunc- 
tion with the DOE-UMTRA Project “Public Participation Plan” to 
describe the Department of Energy’s plan for involving the public in 
the decision-making process related to the Uranium Mill Tailings 
Remedial Action (UMTRA) Project. This project was authorized by 
Congress in the Uranium Mill Tailings Radiation Control of Act of 
1978, PL95-604. The Act provides for a cooperative effort with af- 
fected states and Indian tribes for the cleanup of designated 
abandoned or inactive uranium mill tailings sites. The objective of 
the Public Information Plan of the UMTRA Project is timely and 
sufficient dissemination of factual information to promote under- 
standing of the project by federal, state, and local officials, the 
media, special interest groups, and the general public; and thereby 
to encourage informed participation in the project by the public and 
government officials. The Uranium Mill Tailings Radiation Control 
Act provides for public involvement in remedial action planning, 
with special consideration given to landowners, Indian tribes, and 
the states. According to the Act, the Secretary of Energy shall hold 
public hearings in the states where processing sites, vicinity prop- 
erties, and disposal sites are located. Public participation in the 
UMTRA Project will not, however, be limited to those mechanisms 
formally required by law. The public may also be involved 
informally through informational meetings, workshops, and local cit- 
izens’ task forces. 12 refs., 2 figs., 1 tab. 


7241 (DOE/UMTRA-187) Engineering feasibility analysis 
for in-situ stabilization of Burrell Township site residues. San- 
dia National Labs., Albuquerque, NM (USA); Weston (Roy F.), Inc., 
Albuquerque, NM (USA). Nov 1982. 137p. Sponsored by U.S. 
DOE Nuclear Energy. Contract 74-2738. Order Number 
DE91005847. Source: OSTI; NTIS; INIS; GPO Dep. 

The Burrell Township site, located in western Pennsylvania, re- 
ceived approximately 11,600 tons of radioactively-contaminated 
material in late 1956 and early 1957 from the Vitro Manufacturing 
Company's operations in Canonsburg, Pennsylvania. WESTON 
was requested to conduct an engineering study to determine the 
feasibility of stabilizing the site in accordance with the US Environ- 
mental Protection Agency’s (EPA) interim and proposed standards 
(45 FR 27366-27368, April 22, 1980, and 46 FR 2556-2563, 
January 9, 1981). The scope of this study is limited to those alter- 
natives that can be implemented on the site and will not require 
removal and offsite disposal of radioactively-contaminated material. 
Four alternatives for control of the radioactive material at the 
Burrell site were considered and evaluated, as follows: 1. Site sta- 
bilization and closure. 2. Site control and containment. 3. Waste 
excavation and encapsulation. 4. Waste excavation, incineration, 
and encapsulation. 2 refs., 32 figs., 12 tabs. 


7242 (DOE/UMTRA-189) Reduction of radon daughter 
concentrations in structures. Ford, Bacon and Davis Utah, Inc., 
Salt Lake City, UT (USA); Sandia National Labs., Albuquerque, NM 
(USA). Dec 1982. 107p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC04-76DP00789. Order Number DE91005818. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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A structure was identified in Salt Lake City wherein uranium mill 
tailings had been used in the construction and where unusually 
high levels of radon daughter concentrations (RDC’s) existed. The 
physical and radiological characteristics of the structure were as- 
sessed. Ventilation techniques were investigated to assess their 
effectiveness in reducing RDC’s. A preferred set of equipment was 
identified, installed in the structure and operated to reduce RDC’s. 
Parametric studies were conducted to determine if supplying fresh 
air or recirculating air through electrostatic precipitators is more ef- 
fective in reducing RDC’s. Fresh air was found to be more effective 
in reducing RDC’s. RDC’s have been reduced to levels at or near 
the target of 0.03 working level under optimal ventilation conditions. 
Natural gas consumption with the new equipment is about 39% 
higher than with the original equipment. Electrical energy usage 
and electrical demand are respectively 50 and 44% higher with the 
new equipment than with the original equipment. 16 refs., 14 figs., 
8 tabs. 


7243 (DOE/UMTRA-40005-Rev.1) UMTRA [Uranium Mill 
Tailings Remedial Action] Project site management manual: 
Revision 1. USDOE Albuquerque Operations Office, NM (USA). 
Uranium Mill Tailings Project Office. Oct 1990. 97p. Sponsored by 
U.S. DOE Nuclear Energy. Order Number DE91005806. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this manual is to summarize the organizational 
interfaces and the technical approach used to manage the plan- 
ning, design development, National Environmental Policy Act 
(NEPA) compliance, engineering, and remedial action required to 
stabilize and control the designated Uranium Mill Tailings Remedial 
Action (UMTRA) Project sites. This manual describes the Project's 
objective, participants’ roles and responsibilities, technical 
approach for accomplishing the objective, and planning and man- 
agerial controls to be used in performing the site work. The 
narrative follows the flow of activities depicted in Figure 1.1, which 
provides the typical sequence of key Project activities. A list of 
acronyms used is presented at the end of the manual. The compa- 
rable manual for UMTRA Project vicinity properties is the “Vicinity 
Properties Management and Implementation Manual” (VPMIM) 
(UMTRA-DOE/AL-050601). Together, the two manuals cover the 
remedial action activities associated with UMTRA Project sites. The 
UMTRA Project's objective is to stabilize and control the uranium 
mill tailings, vicinity property materials, and other residual radioac- 
tive materials at the designated sites (Figure 1.2) in a safe and 
environmentally sound manner in order to minimize radiation health 
hazards to the public. 26 figs., 6 tabs. 


7244 (DOE/UMTRA-050425-0002) Technical approach 
document: Revision 2. USDOE Albuquerque Operations Office, 
NM (USA). Uranium Mill Tailings Project Office. Dec 1989. 305p. 
Sponsored by U.S. DOE Nuclear Energy. Order Number 
DE91005807. Source: OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailiags Radiation Control Act (UMTRCA) of 
1978, Public Law 95-604 (PL95-604), grants the Secretary of En- 
ergy the authority and responsibility to perform such actions as are 
necessary to minimize radiation health hazards and other environ- 
mental hazards caused by inactive uranium mill sites. This 
Technical Approach Document (TAD) describes the general techni- 
cal approaches and design criteria adopted by the US Department 
of Energy (DOE) in order to implement remedial action plans 
(RAPS) and final designs that comply with EPA standards. It does 
not address the technical approaches necessary for aquifer 
restoration at processing sites; a guidance document, currently in 
preparation, will describe aquifer restoration concerns and technical 
protocols. This document is a second revision to the original docu- 
ment issued in May 1986; the revision has been made in response 
to changes to the groundwater standards of 40 CFR 192, Subparts 
A-C, proposed by EPA as draft standards. New sections were 
added to define the design approaches and designs necessary to 
comply with the groundwater standards. These new sections are in 
addition to changes made throughout the document to reflect cur- 
rent procedures, especially in cover design, water resources 
protection, and alternate site selection; only minor revisions were 
made to some of the sections. Sections 3.0 is a new section defin- 
ing the approach taken in the design of disposal cells; Section 4.0 
has been revised to include design of vegetated covers; Section 
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8.0 discusses design approaches necessary for compliance with 
the groundwater standards; and Section 9.0 is a new section deal- 
ing with nonradiological hazardous constituents. 203 refs., 18 figs., 
26 tabs. 


7245 (DOE/UMTRA-150127) Procedures for preparation, 
printing, and distribution of UMTRA Project National Environ- 
mental Policy Act documents. USDOE Albuquerque Operations 
Office, NM (USA). Uranium Mill Tailings Project Office. Aug 1988. 
90p. Sponsored by U.S. DOE Nuclear Energy. Order Number 
DE91005799. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the procedures for preparation, printing 
and distribution of Uranium Mill Tailings Remedial Action (UMTRA) 
Project National Environmental Policy Act documents. (KJD) 


7246 (DOE/UMTRA-150224-0006) UMTRA Project environ- 
mental, health, and safety plan. USDOE Albuquerque Operations 
Office, NM (USA). Uranium Mill Tailings Project Office. Feb 1989. 
28p. Sponsored by U.S. DOE Nuclear Energy. Order Number 
DE91005815. Source: OSTI; NTIS; INIS; GPO Dep. 

The basic health and safety requirements established in this plan 
are designed to provide guidelines to be applied at ail Uranium Mill 
Tailings Remedial Action (UMTRA) Project sites. Specific restric- 
tions are given where necessary. However, an attempt has been 
made to provide guidelines which are generic in nature, and will al- 
low for evaluation of site-specific conditions. Health and safety 
personnel are expected to exercise professional judgment when in- 
terpreting these guidelines to ensure the health and safety of 
project personnel and the general population. This UMTRA Project 
Environmental, Health, and Safety (EH&S) Plan specifies the basic 
Federal health and safety standards and special DOE requirements 
applicable to this program. In addition, responsibilities in carrying 
out this plan are delineated. Some guidance on program require- 
ments and radiation control and monitoring is also included. An 
Environmental, Health, and Safety Plan shall be developed as part 
of the remedial action plan for each mill site and associated 
disposal site. Special conditions at the site which may present po- 
tential health hazards will be described, and special areas that 
should should be addressed by the Remedial Action Contractor 
(RAC) will be indicated. Site-specific EH&S concerns will be ad- 
dressed by special contract conditions in RAC subcontracts. 2 
tabs. 


7247 (DOE/UMTRA-150225) Outdoor radon monitoring 
plan for the UMTRA Project sites. USDOE Albuquerque Opera- 
tions Office, NM (USA). Uranium Mill Tailings Project Office. Feb 
1986. 21p. Sponsored by U.S. DOE Nuclear Energy. Order Num- 
ber DE91005814. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes the monitoring schedules and methods 
used to measure ambient radon concentrations around Uranium 
Mill Tailings Remedial Action (UMTRA) Project sites. Radon moni- 
toring at both processing sites and disposal sites is performed 
primarily for two reasons. The first, and 4oremost, of these is to pro- 
vide a means to keep the off-site radon concentrations during the 
construction activities As Low As Reasonably Achievable (ALARA). 
The second purpose is to provide a basis for comparison with the 
EPA standards developed for the UMTRA Project. Radon monitor- 
ing data are also used to demonstrate compliance with ambient 
concentration standards and for public information due to concern 
about potential radiation releases during construction. 1 fig., 1 tab. 


7248 (DOE/UMTRA-150327) Programmatic Environmental 
Report for remedial actions at UMTRA [Uranium Mill Tailings 
Remedial Action] Project vicinity properties. USDOE Albu- 
querque Operations Office, NM (USA). Uranium Mill Tailings Project 
Office. Mar 1985. 55p. Sponsored by U.S. DOE Nuclear Energy. 
Order Number DE91005813. Source: OSTI; NTIS; INIS; GPO Dep. 

This Environmental Report (ER) examines the environmental 
consequences of implementing a remedial action that would re- 
move radioactive uranium mill tailings and associated contaminated 
materials from 394 vicinity properties near 14 inactive uranium pro- 
cessing sites included in the Uranium Mill Tailings Remedial Action 
(UMTRA) Project pursuant to Public Law 95-604, the Uranium Mill 
Tailings Radiation Control Act (UMTRCA) of 1978. Vicinity proper- 
ties are those properties in the vicinity of the UMTRA Project 
inactive mill sites, either public or private, that are believed to be 
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contaminated by residual radioactive material originating from one 
of the 14 inactive uranium processing sites, and which have been 
designated under Section 102(a)(1) of UMTRCA. The principal 
hazard associated with the contaminated properties results from 
the production of radon, a radioactive decay product of the radium 
contained in the tailings. Radon, a radioactive gas, can diffuse 
through the contaminated material and be released into the atmos- 
phere where it and its radioactive decay products may be inhaled 
by humans. A second radiation exposure pathway results from the 
emission of gamma radiation from uranium decay products con- 
tained in the tailings. Gamma radiation emitted from contaminated 
material delivers an external exposure to the whole body. If the 
concentration of radon and its decay products is high enough and 
the exposure time long enough, or if the exposure to direct gamma 
radiation is long enough, cancers (i.e., excess health effects) may 
develop in persons living and working at the vicinity properties. 3 
refs., 7 tabs. 


7249 (DOE/UMTRA-350124) Project Surveillance and 
Maintenance Plan. USDOE Albuquerque Operations Office, NM 
(USA). Uranium Mill Tailings Project Office. Sep 1985. 173p. Spon- 
sored by U.S. DOE Nuclear Energy. Order Number DE91005819. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Project Surveillance and Maintenance Plan (PSMP) de- 
scribes the procedures that will be used by the US Department of 
Energy (DOE), or other agency as designated by the President to 
verify that inactive uranium tailings disposal facilities remain in 
compliance with licensing requirements and US Environmental Pro- 
tection Agency (EPA) standards for remedial actions. The PSMP 
will be used as a guide for the development of individual Site 
Surveillance and Maintenance Plans (part of a license application) 
for each of the UMTRA Project sites. The PSMP is not intended to 
provide minimum requirements but rather to provide guidance in 
the selection of surveillance measures. For example, the plan 
acknowledges that ground-water monitoring may or may not be re- 
quired and provides the [guidance] to make this decision. The Site 
Surveillance and Maintenance Plans (SSMPs) will form the basis 
for the licensing of the long-term surveillance and maintenance of 
each UMTRA Project site by the NRC. Therefore, the PSMP is a 
key milestone in the licensing process of all UMTRA Project sites. 
The Project Licensing Plan (DOE, 1984a) describes the licensing 
process. 11 refs., 22 figs., 8 tabs. 


7250 (DOE/UMTRA-400124-0167) Uranium Mill Tailings 
Remedial Action (UMTRA) Project. USDOE Albuquerque Opera- 
tions Office, NM (USA). Uranium Mill Tailings Project Office. Sep 
1989. 53p. Sponsored by U.S. DOE Nuclear Energy. Order Num- 
ber DE91005801. Source: OSTI; NTIS; INIS; GPO Dep. 

The mission of the Uranium Mill Tailings Remedial Action (UM- 
TRA) Project is explicitly stated and directed in the Uranium Mill 
Tailings Radiation Control Act of 1978, hereinafter referred to as 
the “Act.” Title | of the Act authorizes the Department of Energy 
(DOE) to undertake remedial action at designated inactive uranium 
processing sites (Attachment 1 and 2) and associated vicinity prop- 
erties containing uranium mili tailings and other residual radioactive 
materials derived from the processing site. The purpose of the re- 
medial actions is to stabilize and control such uranium mill tailings 
and other residual radioactive materials in a safe and environmen- 
tally sound manner to minimize radiation health hazards to the 
public. The principal health hazards and environmental concerns 
are: the inhalation of air particulates contaminated as a result of 
the emanation of radon from the tailings piles and the subsequent 
decay of radon daughters; and the contamination of surface and 
groundwaters with radionuclides or other chemically toxic materials. 
This UMTRA Project Plan identifies the mission and objectives of 
the project, outlines the technical and managerial approach for 
achieving them, and summarizes the performance, cost, and 
schedule baselines which have been established to guide opera- 
tional activity. Estimated cost increases by 15 percent, or if the 
schedule slips by six months. 4 refs. 


7251 (DOE/UMTRA-400125) Project Management Plan: 
Final. USDOE Albuquerque Operations Office, NM (USA). Uranium 
Mill Tailings Project Office. Jan 1988. 100p. Sponsored by U.S. 
DOE Nuclear Energy. Order Number DE91005843. Source: OSTI; 
NTIS; INIS; GPO Dep. 





The mission of the Uranium Mill Tailings Remedial Action (UM- 
TRA) Project is explicitly stated and directed in the Uranium Mill 
Tailings Radiation Control Act of 1978, Public Law 95-604, 42 USC 
7901 (hereinafter referred to as the “Act”). Title | of the Act autho- 
rizes the Department of Energy (DOE) to undertake remedial 
actions at 24 designated inactive uranium processing sites and as- 
sociated vicinity properties containing uranium mill tailings and 
other residual radioactive materials derived from the processing 
sites. The Act, amended in January 1983, by Public Law 97-415, 
also authorizes DOE to perform remedial actions at vicinity proper- 
ties in Edgemont, South Dakota. Cleanup of the Edgemont 
processing site is the responsibility of the Tennessee Valley Author- 
ity. This document describes the plan, organization, system, and 
methodologies used to manage the design, construction, and other 
activities required to clean up the designated sites and associated 
vicinity properties in accordance with the Act. The plan describes 
the objectives of the UMTRA Project, defines participants’ roles 
and responsibilities, outlines the technical approach for accomplish- 
ing the objectives, and describes the planning and managerial 
controls to be used in integrating and performing the Project mis- 
sion. 21 figs., 21 tabs. 


7252 (DOE/UMTRA-400126) Integrated Project Manage- 
ment System description. USDOE Albuquerque Operations 
Office, NM (USA). Uranium Mill Tailings Project Office. Mar 1987. 
83p. Sponsored by U.S. DOE Nuclear Energy. Order Number 
DE91005810. Source: OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mili Tailings Remedial Action (UMTRA) Project is a 
Department of Energy (DOE) designated Major System Acquisition 
(MSA). To execute and manage the Project mission successfully 
and to comply with the MSA requirements, the UMTRA Project Of- 
fice (“Project Office”) has implemented and operates an Integrated 
Project Management System (IPMS). The Project Office is assisted 
by the Technical Assistance Contractor's (TAC) Project Integration 
and Control (PIC) Group in system operation. Each participant, in 
turn, provides critical input to system operation and reporting re- 
quirements. The IPMS provides a uniform structured approach for 
integrating the work of Project participants. It serves as a tool for 
planning and control, workload management, performance mea- 
surement, and specialized reporting within a standardized format. 
This system description presents the guidance for its operation. 
Appendices 1 and 2 contain definitions of commonly used terms 
and abbreviations and acronyms, respectively. 17 figs., 5 tabs. 


7253 (DOE/UMTRA-400129) Key programmatic steps and 
activities for implementing the Uranium Mill Tailings Remedial 
Action Project. USDOE Albuquerque Operations Office, NM 
(USA). Uranium Mill Tailings Project Office. Jul 1985. 54p. Spon- 
sored by U.S. DOE Nuclear Energy. Order Number DE91005804. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Radiation Control Act of 1978 
(UMTRCA) was enacted based upon findings by Congress “that 
uranium mill tailings located at active and inactive hazard to the 
public, and that protection of the public health, safety and welfare, 
and the regulations of interstate commerce, require that every rea- 
sonable effort be made to provide for the stabilization, disposal, 
and control in a safe and environmentally sound manner of such 
tailings in order to prevent or minimize radon diffusion into the en- 
vironment and to prevent or minimize other environmental hazards 
from such tailings.” A general understanding of the steps leading to 
elimination of the hazards associated with designated uranium mill 
tailings sites, and the parties involved in that effort, are presented 
in this document. A representative schedule is also presented in 
this document to show both program sequence and activity interde- 
pendence. Those activities that have the most potential to 
influence program duration, because of the significant amount of 
additional time that may be required, include identification and se- 
lection of a suitable site, field data collection delays due to 
weather, actual acquisition of the designated or alternate disposal 
site, construction delays due to weather, and site licensing. This 
document provides an understanding of the steps, the sequence, 
the parties involved, and a representative duration of activities 
leading to remedial action and cleanup at the designated inactive 
uranium mill tailings sites. 10 refs., 5 figs., 1 tab. 
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7254 (DOE/UMTRA-400501) US Department of Energy re- 
sponse to standards for remedial actions at inactive uranium 
processing sites: Proposed rule. USDOE Albuquerque Opera- 
tions Office, NM (USA). Uranium Mill Tailings Project Office. 29 Jan 
1988. 93p. Sponsored by U.S. DOE Nuclear Energy. Order Num- 
ber DE91005846. Source: OSTI; NTIS; INIS; GPO Dep. 

The Title | groundwater standards for inactive uranium mill tail- 
ings sites, which were promulgated on January 5, 1983, by the US 
Environmental Protection Agency (EPA) for the Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project, were remanded to the EPA 
on September 3, 1985, by the US Tenth Circuit Court of Appeals. 
The Court instructed the EPA to compile general groundwater stan- 
dards for all Title | sites. On September 24, 1987, the EPA 
published proposed standards (52FR36000-36008) in response to 
the remand. This report includes an evaluation of the potential ef- 
fects of the proposed EPA groundwater standards on the UMTRA 
Project, as well as a discussion of the DOE's position on the pro- 
posed standards. The report also contains and appendix which 
provides supporting information and cost analyses. In order to as- 
sess the impacts of the proposed EPA standards, this report 
summarizes the proposed EPA standards in Section 2.0. The next 
three sections assess the impacts of the three parts of the EPA 
standards: Subpart A considers disposal sites; Subpart B is 
concerned with restoration at processing sites; and Subpart C ad- 
dresses supplemental standards. Section 6.0 integrates previous 
sections into a recommendations section. Section 7.0 contains the 
DOE response to questions posed by the EPA in the preamble to 
the proposed standards. 6 refs., 5 figs., 3 tabs. 


7255 (DOE/UMTRA-400503) UMTRA Project remedial ac- 
tion planning and disposal cell design to comply with the 
proposed EPA [Environmental Protection Agency] standards 
(40 CFR Part 192). USDOE Albuquerque Operations Office, NM 
(USA). Uranium Mill Tailings Project Office. Jan 1989. 134p. Spon- 
sored by U.S. DOE Nuclear Energy. Order Number DE91005805. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project in- 
volves stabilizing 24 inactive uranium mill tailings piles in 10 states. 
Remedial work must meet standards established by the US Envi- 
ronmental Protection Agency (EPA). Remedial action must be 
designed and constructed to prevent dispersion of the tailings and 
other contaminated materials, and must prevent the inadvertent 
use of the tailings by man. This report is prepared primarily for dis- 
tribution to parties involved in the UMTRA Project, including the US 
Nuclear Regulatory Commission (NRC), and states and tribes. It is 
intended to record the work done by the DOE since publication of 
the proposed EPA groundwater protection standards, and to show 
how the DOE has attempted to respond and react in a positive 
way to the new requirements that result from the proposed stan- 
dards. This report discusses the groundwater compliance 
strategies now being defined and implemented by the DOE, and 
details the changes in disposal cell designs that result from studies 
to evaluate ways to faeilitate compliance with the proposed EPA 
groundwater protection standards. This report also serves to record 
the technical advances, planning, and progress made on the UM- 
TRA Project since the appearance of the proposed EPA 
groundwater protection standards. The report serves to establish, 
document, and disseminate technical approaches and engineering 
and groundwater information to people who may be interested or 
involved in similar or related projects. 24 refs., 27 figs., 8 tabs. 


7256 (DOE/UMTRA—400640) Groundwater contaminant 
plume ranking. USDOE Albuquerque Operations Office, NM 
(USA). Uranium Mill Tailings Project Office. Aug 1988. 39p. Spon- 
sored by U.S. DOE Nuclear Energy. Order Number DE91005811. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Containment plumes at Uranium Mill Tailings Remedial Action 
(UMTRA) Project sites were ranked to assist in Subpart B (i.e., 
restoration requirements of 40 CFR Part 192) compliance strategies 
for each site, to prioritize aquifer restoration, and to budget future 
requests and allocations. The rankings roughly estimate hazards to 
the environment and human health, and thus assist in determining 
for which sites cleanup, if appropriate, will provide the greatest 
benefits for funds available. The rankings are based on the scores 
that were obtained using the US Department of Energy's (DOE) 
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Modified Hazard Ranking System (MHRS). The MHRS and HRS 
consider and score three hazard modes for a site: migration, fire 
and explosion, and direct contact. The migration hazard mode 
score reflects the potential for harm to humans or the environment 
from migration of a hazardous substance off a site by groundwater, 
surface water, and air; it is a composite of separate scores for 
each of these routes. For ranking the containment plumes at 
UMTRA Project sites, it was assumed that each site had been re- 
mediated in compliance with the EPA standards and that relict 
contaminant plumes were present. Therefore, only the groundwater 
route was scored, and the surface water and air routes were not 
considered. Section 2.0 of this document describes the assump- 
tions and procedures used to score the groundwater route, and 
Section 3.0 provides the resulting scores for each site. 40 tabs. 


7257 (DOE/UMTRA-400642) Geomembrane special study: 
Final report. Jacobs Engineering Group, Inc., Albuquerque, NM 
(USA). Jul 1988. 39p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC04-82AL14086. Order Number DE91005809. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the Geomembrane Special Study was to asses 
the suitability of geomembranes in Uranium Mill Tailings Remedial 
Action (UMTRA) Project pile designs. Geomembranes, also called 
flexible membrane liners, are made of polymer resins and are ther- 
moplastic materials. Part of the special study was to evaluate 
regulatory compliance and acceptability issues. This study was 
proposed because of the extensive use of geomembranes in haz- 
ardous waste site remedial actions and their accepted use in 
Resource Conservation and Recovery Act (RCRA) cells as both 
covers and liners to limit infiltration, or as part of leachate collec- 
tion systems. This study has reviewed the recent geomembrane 
literature focusing on: (1) longevity; (2) performance; (3) con- 
structibility; and (4) quality control/quality assurance considerations. 
In addition to these technical considerations, regulatory compliance 
and acceptability concerns were also evaluated. This report 
describes the results of the literature review, including correspon- 
dence with manufacturers, resin producers, experts in the field, 
and long-term major users. 12 refs., 2 tabs. 


7258 (DOE/UMTRA-400656) Moisture content and unsatu- 
rated conditions in UMTRA project radon barriers. USDOE 
Albuquerque Operations Office, NM (USA). Uranium Mill Tailings 
Project Office. Dec 1988. 37p. Sponsored by U.S. DOE Nuclear 
Energy. Order Number DE91005816. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A typical Uranium Mill Tailings Remedial Action (UMTRA) Project 
disposal facility consists of uranium tailings and other contaminated 
materials covered by a three to six foot thick radon barrier and six 
inches of filter sand, overlain by one foot of erosion-protection 
riprap. To comply with the proposed US Environmental Protection 
Agency groundwater protection standards applicable to the UMTRA 
Project, groundwater concentration limits of hazardous constitu- 
tents cannot be exceeded at the point of compliance, which is the 
downgradient limit of the waste management area. The typical 
radon barrier has a saturated hydraulic conductivity of approxi- 
mately 1 x 10-? centimeters per second (cm/s). Long-term 
seepage rates from a disposal facility with an unsaturated radon 
barrier may permit the concentration limits to be met at the point of 
compliance. Field studies were undertaken to measure the percent 
saturation and the relation of percent saturation to soil tension, and 
to predict the hydraulic conductivity as a function of percent satura- 
tion in radon barriers at three UMTRA Project disposal facilities 
that have been completed for up to two years. Presently typical 
covers have been completed at the Shiprock, Clive, and Burrell 
sites, and they are planned or under construction at the Ambrosia 
Lake, Green River, Lakeview, Mexican Hat, Slick Rock, and Tuba 
City sites. 2 refs., 13 figs., 1 tab. 


7259 (DOE/UMTRA-400657) Performance assessment of 
select covers and disposal cell compliance with EPA [Environ- 
mental Protection Agency] groundwater standards. USDOE 
Albuquerque Operations Office, NM (USA). Uranium Mill Tailings 
Project Office. Jun 1989. 18p. Sponsored by U.S. DOE Nuclear 
Energy. Order Number DE91005824. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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This document describes the technical approach to the assess- 
ment of the performance of a full component topslope cover, three 
sideslope covers, and hence the way in which a Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project disposal cell complies with 
the US Environmental Protection Agency (EPA) groundwater pro- 
tection standards. 4 refs. 


7260 (DOE/UMTRA-91005826) Environmental assessment 
of remedial action at the Gunnison Uranium Mill Tailings Site, 
Gunnison, Colorado: Volume 1, Text: Draft. Bachrach, A. (Ja- 
cobs Engineering Group, Inc., Pasadena, CA (USA)); Hoopes, J.; 
Morycz, D.; Bone, M.; Cox, S.; Jones, D.; Lechel, D.; Meyer, C.; 
Nelson, M.; Peel, R.; Portillo, R.; Rogers, L.; Taber, B.; Zelle, P.; 
Rice, G. Jacobs Engineering Group, Inc., Pasadena, CA (USA); 
Weston (Roy F.), Inc., Washington, DC (USA); Sergent, Hauskins 
and Beckwith (USA). Dec 1984. 151p. Sponsored by U.S. DOE 
Nuclear Energy. Order Number DE91005826. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document assesses and compares the environmental im- 
pacts of various alternatives for remedial action at the Gunnison 
uranium of mill tailings site located 0.5 miles south of Gunnison, 
Colorado. The site covers 56 acres and contains 35 acres of 
tailings, 2 of the original mill buildings and a water tower. The Ura- 
nium Mill Tailings Radiation Control of Act of 1978 (UMTRCA), 
Public Law 95-604, authorizes the US Department of Energy to 
clean up the site to reduce the potential health impacts associated 
with the residual radioactive materials remaining at the site and at 
associated [vicinity] properties off the site. The US Environmental 
Protection Agency promulgated standards for the remedial actions 
(40 CFR 192). Remedial actions must be performed in accordance 
with these standards and with the occurrence of the Nuclear Regu- 
latory Commission. Four alternatives have been addressed in this 
document. The first alternative is to consolidate the tailings and as- 
sociated contaminated soils into a recontoured pile on the southern 
portion of the existing site. A radon barrier of silty clay would be 
constructed over the pile and various erosion control measures 
would be taken to assure the long-term integrity of the pile. Two 
other alternatives which involve moving the tailings to new loca- 
tions are assessed in this document. These: alternatives generally 
involve greater short-term impacts and are more costly but would 
result in the tailings being stabilized in a location farther from the 
city of Gunnison. The no action alternative is also assessed. 


7261 (DPSPU-89-11-1) Savannah River Plant/Savannah 
River Laboratory radiation exposure report: Annual report for 
1988 and exposure goals for 1989. Rogers, C.D. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Plant); 
Hyman, S.D.; Keisler, L.L.; Reeder, D.F.; Jolly, L.; Spoerner, M.T.; 
Schramm, G.R. Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Plant. Jan 1989. 94p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract ACO9-89SR18035 ;ACO9- 
76SR00001. Order Number DE91005701. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The protection of worker health and safety is of paramount con- 
cern at the Savannah River Site. Since the site is one of the 
largest nuclear sites in the nation, radiation safety is a key element 
in the protection program. This report is a compendium of the re- 
sults in 1988 of the programs at the Savannah River Plant and the 
Savannah River Laboratory to protect the radiological health of em- 
ployees. By any measure, the radiation protection performance at 
this site in 1988 was the best since the beginning of operations. 
This accomplishment was made possible by the commitment and 
support at all levels of the organizations to reduce radiation expo- 
sures to ALARA (As Low As Reasonably Achievable). The report 
provides detailed information about the radiation doses received by 
departments and work groups within these organizations. It also 
includes exposure data for recent years to allow Plant and Labora- 
tory units to track the effectiveness of their ALARA efforts. Many of 
the successful practices and methods that reduced radiation expo- 
sure are described. A new goal for personnel contamination cases 
has been established for 1989. Only through continual and innova- 
tive efforts to minimize exposures can the goals be met. The 
radiation protection goals for 1989 and previous years are included 
in the report. 27 figs., 58 tabs. 





7262 (DPST-—83-625) 300-Area accident analysis for Emer- 
gency Planning Zones. Pillinger, W.L. Savannah River Lab., 
Aiken, SC (USA). 27 Jun 1983. 7p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC09-89SR18035. Order Number 
DE91006415. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy has requested SRL assistance in 
developing offsite Emergency Planning Zones (EPZs) for the Sa- 
vannah River Plant, based on projected dose consequences of 
atmospheric releases of radioactivity from potential credible acci- 
dents in the SRP operating areas. This memorandum presents the 
assessment of the offsite doses via the plume exposure pathway 
from the 300-Area potential accidents. 8 refs., 3 tabs. 


7263 (INIS-BR-2373) Radioprotection in cyclotron and ra- 
dioisotopes production laboratories. Fajardo, P.W. (Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil); Teixeira, 
M.V.; Santos, |.H.T.; Pujol Filho, S.V. Instituto de Engenharia Nu- 
clear (IEN), Rio de Janeiro, RJ (Brazil). [1990] 1p. (In Portuguese). 
Order Number DE91617248. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. RADIATION PROTECTION/ 
laboratories; RADIATION PROTECTION/shields; CONTAMINA- 
TION; CYCLOTRONS; DOSE RATES; PERSONNEL; RADIATION 
DETECTION; LABORATORIES; SHIELDS 


7264 (INIS-BR-2376) Practices and priorities for radiation 
protection in a facility for technical development of the peace- 
ful use of nuclear energy. Sordi, C.M.A.A. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). [1990] 2p. 
(In Portuguese). Order Number DE91617249. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. RADIATION PROTECTION/ 
financial incentives; RADIATION PROTECTION/investment; _IN- 
VESTMENT; SOCIO-ECONOMIC FACTORS 


7265 (INIS-GB-272) Health and safety annual report 1989. 
British Nuclear Fuels PLC, Risley (UK). 1989 31p. Order Number 
DE91617236. Source: OSTI; NTIS (US Sales Only); INIS. 

This 1989 annual report on Health and Safety in BNFL is in- 
tended to give the public a general review of the impact of the 
Company's activities on its workforce, the public and the environ- 
ment. The activities at Sellafield, Springfields, Chapelcross, Drigg 
and Capenhurst are outlined, together with sections on medical 
services and transport, and radiation monitoring of workforce and 
the environment. (author). 


7266 (INIS-GB—274) Annual report on occupational safety 
1989. British Nuclear Fuels PLC, Risley (UK). Health and Safety 
Directorate. 1990 20p. Order Number DE91617237. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report presents detailed information on occupational safety 
relating to BNFL’s employees for 1989 and data compared with the 
previous year. Routine monitoring, non-radiological safety and ’inci- 
dents’ are discussed and ‘statutory’ whole-body exposures, nuclear 
incidents, lost-time accidents, and types of injury are tabulated. 
(author). 


7267 (INIS-SU-217, pp. 945-946) Risk assessment of tri- 
tium action on man organism. Zhuraviev, V.F. AN SSSR, 
Moscow (USSR). 1989. 204p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 4: Summaries 
of reports. Order Number DE91003038. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. HUMAN POPULATIONS/radiation hazards; TRITIUM 
OXIDES/risk assessment; BIOLOGICAL RADIATION EFFECTS; 
RADIOACTIVE WASTES; RADIONUCLIDE KINETICS 


7268 (JEGA/UMT—1288-0525) Special study on vegetative 
covers. Jacobs Engineering Group, Inc., Albuquerque, NM (USA). 
Nov 1988. 71p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract AC04-82AL14086. Order Number DE91005842. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the findings of a special study on the use 
of vegetative covers to stabilize tailings piles for the Uranium Mill 
Tailings Remedial Action (UMTRA) Project. The principal rationale 
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for using plants would be to establish a dynamic system for con- 
trolling water balance. Specifically, vegetation would be used to 
intercept and transpire precipitation to the atmosphere, rather than 
allowing water to drain into the tailings and mobilize contaminants. 
This would facilitate compliance with groundwater standards pro- 
posed for the UMTRA Project by the Environmental Protection 
Agency. The goals of the study were to evaluate the feasibility of 
using vegetative covers on UMTRA Project piles, define the advan- 
tages and disadvantages of vegetative covers, and develop general 
guidelines for their use when such use seems reasonable. The 
principal method for the study was to analyze and apply to the UM- 
TRA Project the results of research programs on vegetative covers 
at other US Department of Energy (DOE) waste management facil- 
ities. The study also relied upon observations made of existing 
stabilized piles at UMTRA Project sites where natural vegetation is 
growing on the rock-covered surfaces. Water balance and erosion 
models were also used to quantify the long-term performance of 
vegetative covers planned for the topslopes of stabilized piles at 
Grand Junction and Durango, Colorado, two UMTRA Project sites 
where the decision was made during the course of this special 
study to use vegetative covers. Elements in the design and con- 
struction of the vegetative covers at these two sites are discussed 
in the report, with explanations of the differing features that reflect 
differing environmental conditions. 28 refs., 18 figs., 9 tabs. 


7269 (POEF-T-3536) Measurement of the Portsmouth 
Gaseous Diffusion Plant criticality accident alarm. Tayloe, R.W. 
Jr. (Battelle Columbus (USA)); McGinnis, B. Martin Marietta Energy 
Systems, Inc., Piketon, OH (USA). 31 Aug 1990. 19p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract AC05-760R00001. 
Order Number DE91005696. Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements of the Portsmouth Gaseous Diffusion Plant's nu- 
clear criticality accident radiation alarm signal response time, 
sound wave frequency, and sound volume levels were made to 
demonstrate compliance with ANSI/ANS-8.3-1986. A steady-state 
alarm signal is produced within one-half second of obtaining a two- 
out-of-three detector trip. The fundamental alarm sound wave 
frequency is 440 hertz. The sound volume levels are greater than 
10 decibels above background and ranged from 100 to 125 A- 
weighted decibels. The requirements of the standard were met; 
however the recommended maximum sound volume level of 115 
dBA was exceeded. Emergency procedures require immediate 
evacuation upon initiation of a facility's radiation alarm. Comparison 
with standards for allowable time of exposure at different noise lev- 
els indicate that the elevated noise level at this location does not 
represent an occupational injury hazard. 8 refs., 5 figs. 


7270 (RFP-4454) Analysis of offsite Emergency Planning 
Zones (EPZ) for the Rocky Flats Plant: Phase 2, Interim EPZ 
analysis maximum credible accident. Hodgin, C.R.; Armstrong, 
C.; Daugherty, N.M.; Foppe, T.L.; Petrocchi, A.J.; Southward, B. 
EG and G Rocky Flats, Inc., Golden, CO (USA). Rocky Flats Plant. 
May 1990. 98p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC34-90DP62349. Order Number DE91005782. Source: 
OSTI; NTIS; GPO Dep. 

This project plan for Phase Il summarizes the design of a project 
to complete analysis of offsite Emergency Planning Zones (EPZ) 
for the Rocky Flats Plant. Federal, state, and local governments 
develop emergency plans for facilities that may affect the public in 
the event of an accidental release of nuclear or hazardous materi- 
als. One of the purposes of these plans is to identify EPZs where 
actions might be necessary to protect public health. Public protec- 
tive actions include sheltering, evacuation, and relocation. Agencies 
use EPZs to develop response plans and to determine needed 
resources. The State of Colorado, with support from the US Depart- 
ment of Energy (DOE) and Rocky Flats contractors, has developed 
emergency plans and EPZs for the Rocky Flats Plant periodically 
beginning in 1980. In Phase Il, “Interim Emergency Planning Zones 
Analysis, Maximum Credible Accident” we will utilize the current 
Rocky Flats maximum credible accident (MCA), existing dispersion 
methodologies, and upgraded dosimetry methodologies to update 
the radiological EPZs. Additionally, we will develop recommenda- 
tions for EPZs for nonradiological hazardous materials releases 
and evaluate potential surface water releases from the facility. This 
project will allow EG&G Rocky Flats to meet current commitments 
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to the state of Colorado and make steady, tangible improvements 
in our understanding of risk to offsite populations during potential 
emergencies at the Rocky Flats Plant. 8 refs., 5 figs., 4 tabs. 


0550 Safeguards, Inspection, and Accountability 


7271 (LA-12006-MS) Field-trial results for pre-flight non- 
nuclear verification in Air Force NELA [nuclear-explosive-like 
assembly] flight tests. Fehiau, P.E. Los Alamos National Lab., 
NM (USA). Jan 1991. 11p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-36. Order Number 
DE91005974. Source: OSTI; NTIS; GPO Dep. 

The nuclear-explosive-like assembly (NELA) verification program 
provides last minute confirmation that NELA test units do not con- 
tain nuclear materials when they are launched for flight testing. 
The program, which is funded through the Weapons Quality Divi- 
sion of DOE's Albuquerque Operations Office, uses instruments 
developed and maintained by Los Alamos in field operations con- 
ducted by Sandia and Air Force personnel. During the period 
covered here, the goal was to evaluate the instruments in the field 
and to further develop them for possible routine use by Air Force 
personnel. A review of more than a year’s data from field measure- 
ments using two generations of neutron verification instrument 
shows that the measurements agree well with expected results. 
Reference measurements of real weapons are proportional to simi- 
lar in-plant confirmation measurements by Pantex Plant personnel 
using different, less portable instruments. Results for NELA Joint 
Test Assembly verification have all been close to background re- 
sults and well below the corresponding results for real weapons. 
The two instrument failures that occurred were recognized at the 
time of failure. The few personnel failures that occurred were a re- 
sult of insufficient time for training and a lack of comprehensive 
written procedures. 2 refs., 2 figs., 2 tabs. 


7272 (WSRC-MS-90-67) Measurement control at an SRS 
[Savannah River Site] analytical laboratory. Wills, G.P. Westing- 
house Savannah River Co., Aiken, SC (USA). [1990]. 4p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. Order Number DE91005665. Source: OSTI; NTIS; 
GPO Dep. 

The measurement control program includes control of the analyt- 
ical procedures, analyst training and qualification, and mass and 
balance control. A DEC 11/750 minicomputer and an interfaced 
Hewlett Packard 9836 desktop computer control these functions. 
The training and qualification program requires the analyst to ana- 
lyze known and “blind” standards. Statistical tests for precision and 
bias are used to determine the analyst's qualification. An analyst 
must be qualified before he/she is permitted to use an analytical 
procedure for production samples. The qualified analyst must verify 
the operation of the measurement system prior to analyzing pro- 
duction samples. Balances must be tested and check-weighed and 
the analytical procedure must be verified by analyzing a “blind” 
standard. The data from the analysis is entered to the laboratory 
computer where it is determined to “pass” or “fail.” The analyst is 
notified immediately by the laboratory computer if the standard, 
chemical or mass, has passed. The results of the chemical stan- 
dard are transferred to a Hewlett Packard computer where the data 
are evaluated routinely. The evaluation determines the bias and 
the uncertainty of each analytical procedure as used by the ana- 
lysts. These parameters are applied to the sample results to bias 
correct the results and calculate the measurement uncertainty. 1 
ref., 2 figs. 


0560 Legislation and Regulations 


Refer also to citation(s) 7114, 7137, 7156, 7209, 7219, 7243, 
7244, 7246, 7249, 7253, 7402, 7403, 9315, 9318, 9327 
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0701 Physical Isotope Separation 
Refer also to citation(s) 8751 


7273 (INIS-SU-208, pp. 158-159) Method of production 
and transport of gaseous ultrashort-living radionuclides for 
medico-biological purposes. Ermakov, |.A.; Ul’in, L.A. Tsen- 
tral'nyj Nauchno-lissledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ISOTOPE PRODUCTIONdiagnosis; ISOTOPE PRO- 
DUCTION/nuclear medicine; DIAGNOSIS; MEV RANGE 01-10; 
NUCLEAR REACTION YIELD; OXYGEN 15 


7274 (IPNO-DRE-9001) Enrichment of natural calcium 
with “ Ca by electromigration in molten salt. Lagarde, G.; Bim- 
bot, R.; Legoux, Y. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1990. 29p. (In French). Order Number 
DE91740740. Source: OSTI; NTIS (US Sales Only) 

A method for producing calcium enriched with “° Ca by means of 
electromigration technique is presented. The aim of the study is the 
production of the calcium isotope for utilization in ion sources. The 
scheme of the electrolytic cell system and the operating parameters 
are presented. The reliability of the equipment and the experiments 
designed to evaluate the functional optimization of the system are 
examined. The obtention of calcium, with a factor of enrichment of 
approximately 10, from 225 g of Ca Br2 in 8 months is possible. 


7275 (WSRC-MS-90-27) Selection of a hydride former for 
the separation of hydrogen isotopes from inerts. Fisher, |.A. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 15p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC09- 
89SR18035. (CONF-9009141-10: International symposium on 
metal-hydrogen systems, Banff (Canada), 2-7 Sep 1990). Order 
Number DE91006580. Source: OSTI; NTIS; GPO Dep. 

The properties of four hydride-forming materials have been in- 
vestigated to determine their applicability for use in a process to 
separate hydrogen isotopes from inerts. These materials are 
Zro.g Tip 2Ni, Zro,65 Tip.35CO, NdCos, and ErFeo. The properties 
investigated while surveying these materials include ease of activa- 
tion, isotherm characteristics, kinetics, cycling stability, and oxygen 
stability. The results of the survey indicate NdCog3 to be the hydride 
former of choice for use in the inert separation process. It is the 
most easily activated and has the most favorable isotherm charac- 
teristics (the largest usable capacity, flat plateaux, small hysteresis, 
and negligible heel) as well as the fastest absorption kinetics of the 
materials tested. NdCo3 also has good cycling and oxygen stabil- 
ity. As with most intermetallic alloys NdCo3 decrepitates into a fine 
powder after only a few sorption cycles in hydrogen and therefore 
must be consolidated in order to be used in the fixed-bed absorber 
envisioned for the inert separation process. Consolidation was 
achieved through support of the NdCo3 in a_ sinter-bonded 
aluminum matrix. Stable compacts of NdCo3 have been made con- 
sisting of 40 wt % Al in NdCog pellets, pressed at 27 kpsi, sintered 
under vacuum for 2 hr at 450°C. These compacts retained the full 
absorptive capacity of NdCo3; and remained 99 wt % intact after 15 
sorption cycles in protium. 16 refs., 9 figs. 


0702 Radiation Sources 
Refer also to citation(s) 7964, 7965, 7966, 8068 


7276 (CEA-R-5532) A study of the physico-chemical 
characteristics of a solid radon 222 source. Chuiton, G. CEA 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Inst. de Protection et de Surete Nucleaire. 1990. 69p. (In French). 
Order Number DE91744260. Source: OSTI; NTIS (US Sales Only). 





A solid radon 222 source is described; it is made of a man- 
ganese oxide impregnated acrylic felt disc on which radium 226 is 
fixed. The disc is incorporated into a scanning device allowing the 
passage through the felt of a radon 222 free gas (air or nitrogen) 
previously led to a relative humidity of air near to saturation. At the 
device outlet, a stable activity of radon 222 is obtained. The prepa- 
ration, characteristics and radiochemical stability conditions of the 
226 radium source are presented. Following a description of the 
scanning device, the radon 222 emanation coefficient is studied as 
a function of the relative humidity of air. The reliability of the device 
is assessed by an uncertainty calculation for the utilisation condi- 
tions recommended. Finally, an approach to the physico-chemical 
processes governing radon 222 emanation rate in the device is set 
forth. 


7277 (CONF-9010243-9) Intense pulsed neutron source 
status report. Brown, B.S.; Bohringer, D.E.; Brumwell, F.R.; Car- 
penter, J.M.; Crawford, R.K.; Rauchas, A.V.; Schulke, A.W.; 
Worlton, T.G. Argonne National Lab., IL (USA). [1990]. 18p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From International collaboration on advanced 
neutron sources; Tsukuba (Japan); 21-26 Oct 1990. Order Number 
DE91006493. Source: OSTI; NTIS; INIS; GPO Dep. 

The status and future plans of IPNS will be reviewed. At the cel- 
ebration of our 10th anniversary in 7 months, IPNS will have 
performed over 2000 experiments and has over 230 scientists visit- 
ing IPNS annually. Plans for a new spallation source concept using 
a fixed field alternating gradient synchrotron will be presented. 


7278 (INIS-BR-2369) Backscattering technique to surface 
inspection. Anjos, M.J. dos (Universidade Federal, Rio de Janeiro, 
RJ (Brazil). Coordenacao dos Programas de Pos-graduacao de 
Engenharia); Lopes, R.T. Associacao Brasileira de Ensaios Nao 
Destrutivos, Sao Paulo, SP (Brazil). 1989 14p. (In Portuguese). 
(CONF-8911264-: 9. Brazilian seminar of non destructive testing, 
Sao Paulo (Brazil), 5-8 Nov 1989). Order Number DE91617152. 
Source: OSTI; NTIS (US Sales Only); INIS. 


A new surface inspection system, starting of the backscattering 
of the gemma radiation is described. A cesium 137 source of 


7,4x10'? Bq (2Ci) and one cintillation detector are used. One cali- 
bration curve of the system was obtained. This technique can be 
very useful when the acess to one of the side of the object in in- 
spection is limited. The scattering angle choosed was 115°. The 
object used was composed of aluminium, brass and stainless steel. 
The localization of defects is simple and ummediate. (V.R.B.). 


7279 (INIS-GB-276) Radiation safety for operators of 
gamma irradiation plants. Health and Safety Executive, London 
(UK). 1989 10p. Order Number DE91617250. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Prepared by the U.K. Panel on Gamma and Electron Irradiation. 

These notes have been prepared by the UK Panel for Gamma 
and Electron Irradiation with advice from the HSE (Technology Divi- 
sion and Factory and Agricultural Inspectorate) to assist operators 
of Gamma irradiation plants to comply with the requirements of the 
lonising Radiations Regulations (IRR 1985), and other relevant reg- 
ulations (see below). The process is currently used for the 
sterilisation of medical devices and in the treatment of plastics ma- 
terials etc. The Government has proposed that the process should 
also be permitted for the treatment of foodstuffs, and these notes 
will also be relevant to any irradiation plants which may be used in 
the UK for this purpose. (author). 


7280 (INIS-mf-12644, pp. 143-157) Characterization of 
semiconductor interfaces. Matsui, Junji (NEC Corp., Tokyo 
(Japan)). Japan Atomic Energy Research Inst., Tokyo (Japan); In- 
stitute of Physical and Chemical Research, Wako, Saitama 
(Japan). Feb 1990. 200p. (In Japanese). (CONF-9002125-: Inter- 
national symposium on X-ray synchrotron radiation and advanced 
science and technology, Kobe (Japan), 15-16 Feb 1990). In The 
international symposium on ’X-ray synchrotron radiation and ad- 
vanced science and technology’. Order Number DE90798859. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Synchrotron radiation is drawing greater attention as a new radi- 
ation source useful for evaluation and process development in the 
field of semiconductor research. In particular, X-ray diffraction for 
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detailed structure analysis, X-ray topography, X-ray standing wave, 
fluorescent X-ray analysis under total reflection condition, and sur- 
face X-ray diffraction all provide helpful means for evaluation not 
only of semiconductors but also of many other materials. The re- 
port describe some results of evaluation of atomic structures at 
semiconductor interfaces which are carried out by means of sur- 
face X-ray diffraction using a synchrotron radiation source. The fact 
that a desired Bragg angle relative to a specific diffraction plane 
can be used increases the degree of freedom in carrying out 
experiments. A high-precision three-crystal diffractometer is con- 
structed to allow synchrotron radiation to be applied to various 
purposes including plane-wave X-ray topography and surface X-ray 
diffraction. Some observations are presented and discussed 
focusing on a-SiV/Si(111)-7x7, a-Si/Geo 2Sip.g(111)-5x5, Si/B- 
J/3x,/3R30deg/Si(111), and AVGaAs(001)-4x6. (N.K.). 


7281 (JAERI-M—90-155) Operation and characteristics of 
very low temperature irradiation test equipment. Kasai, Noboru 
(Japan Atomic Energy Research Inst., Takasaki, Gunma (Japan). 
Takasaki Radiation Chemistry Research Establishment); Seguchi, 
Tadao. Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 
1990. 41p. (In Japanese). Order Number DE91744834. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The very low temperature irradiation test equipment, which is 
used for the study of irradiation temperature effects on the radia- 
tion degradation of fiber reinforced plastics (FRP) and polymers, 
was constructed and installed in Takasaki Co-+ irradiation facility at 
March 1989. The equipment has two types of irradiation vessel, liq- 
uid nitrogen and liquid helium. The Co-60 +-ray sources (18 pieces 
of pencil) were arranged cylindrically around the irradiation vessels. 
Initially, the test operation of the equipment was carried out, and 
the characteristics were investigated in the points of dose rate dis- 
tribution and the regulation of liquid nitrogen and liquid helium 
supply during irradiation. The dose rate was 3.5x10® P/h (9.0x10? 
C/kg-h) in the vessel of liquid nitrogen, and 3.0x10® Fv/h (7.7x10* C/ 
kg-h) in the vessel of liquid helium. The dose distribution was rather 
uniform in the vessel of liquid helium because of the small diame- 
ter. The evaporation of liquid helium increased during irradiation by 
about 30 times comparing with the nonirradiation. The transfer of 
liquid nitrogen and liquid helium from the storage tank to the irradi- 
ation vessel was well regulated during irradiation. (author). 


7282 (ORNL/FTR-3816) [International Collaboration on 
Advanced Neutron Sources]: Foreign trip report, October 19, 
1990—October 27, 1990. Hayter, J.B. Oak Ridge National Lab., TN 
(USA). 8 Nov 1990. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE91005407. Source: OSTI; NTIS; GPO Dep. 

The International Collaboration on Advanced Neutron Sources 
was started about a decade ago with the purpose of sharing infor- 
mation throughout the global neutron community. The collaboration 
has been extremely successful in optimizing the use of resources, 
and the discussions are open and detailed, with reasons for failure 
shared as well as reasons for success. Although the meetings 
have become increasingly oriented toward pulsed neutron sources, 
many of the neutron instrumentation techniques, such as the de- 
velopment of better monochromators, fast response detectors and 
various data analysis methods, are highly relevant to the Advanced 
Neutron Source (ANS). | presented one paper on the ANS, and 
another on the neutron optical polarizer design work which won a 
1989 R&D-100 Award. | also gained some valuable design ideas, 
in particular for the ANS hot source, in discussions with individual 
researchers from Canada, Western Europe, and Japan. 


7283 (WSRC-RP-89-413) The application of neutron ra- 
dioscopy to lithium-aluminum alloy target elements. Antal, J.J. 
(Army Materials Research Agency, Watertown, MA (USA). Materi- 
als Technology Lab.); Marotta, A.S.; Salaymeh, S.R.; Varallo, T.P. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1989]. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC09- 
89SR18035. (CONF-8904358—1: 17. symposium on nondestructive 
evaluation, San Antonio, TX (USA), 17-20 Apr 1989). Order Num- 
ber DE91005138. Source: OSTI; NTIS; GPO Dep. 

We have shown that neutron radioscopy is very usefu! in locating 
the position of a Li-Al alloy core enriched in lithium-6 in tubular alu- 
minum target elements. The alloy core is displaced during a 
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forming process and its location must be redetermined before pro- 
cessing can be completed. The Army’s low-flux mobile neutron 
radioscopy system was employed in these studies as a model sys- 
tem for possible on-line, in-plant use. A series of core end sections 
of target tubes containing from 0.1 to 4.6 grams of lithium-6 per 
foot of length were examined radioscopically with thermal neutrons. 
The system was able to determine the extent of lithium alloy core 
from the highest concentrations down to about 0.2 grams of 
lithium-6 per ft within one minute of data collection time. A marked 
loss of sensitivity below this level could be recovered by providing 
higher geometrical resolution in the images obtained or by using 
image enhancement techniques. Film radiography was used to ver- 
ify the accuracy of radioscopic determinations at the lowest lithium 
concentrations. 7 refs., 6 figs., 1 tab. 


0703 isotopic Power Supplies 
Refer also to citation(s) 7598 


08 HYDROGEN 


0802 Storage, Transport, and Handling 
Refer also to citation(s) 7548 


7284 (LA-UR-90-4336) Chemical bonding of hydrogen 
molecules to transition metal complexes. Kubas, G.J. Los 
Alamos National Lab., NM (USA). [1990]. 15p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
9009141-8: International symposium on metal-hydrogen systems, 
Banff (Canada), 2-7 Sep 1990). Order Number DE91005852. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The complex W(CO)3(PR3)o(H2) (CO = carbonyl; PRs = 
organophosphine) was prepared and was found to be a stable 
crystalline solid under ambient conditions from which the hydrogen 
can be reversibly removed in vacuum or under an inert atmos- 
phere. The weakly bonded H, exchanges easily with D2. This 
complex represents the first stable compound containing inter- 
molecular interaction of a sigma-bond (H-H) with a metal. The 
primary interaction is reported to be donation of electron density 
from the Hz bonding electron pair to a vacant metal d-orbital. 
A series of complexes of molybdenum of the 
Mo(CO)(H2)(ReaPCH2CH2PR2)o were prepared by varying the 
organophosphine substitutent to demonstrate that it is possible to 
bond either dihydrogen or dihydride by adjusting the electron- 
donating properties of the co-ligands. Results of infrared and NMR 
spectroscopic studies are reported. 20 refs., 5 fig. 


7285 Getter materials for the vacuum insulation of liquid 
hydrogen storage vessels or transport lines. Boffito, C.; Doni, 
F.; Ferrario, B. 4 Sep 1990. Italy Patent priority 19157A89; CA 
patent application 2007363. 13p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

A getter material is provided which efficiently sorbs gases at low 
pressure but, when a system failure causes high pressures of 
hydrogen and oxygen to be present, does not increase its temper- 
ature to that which would cause explosive ignition of the 
hydrogen-oxygen mixture. The material of the invention comprises 
an alloy of the general formula Zr; _,TiaV2_,Fex—yNiy. In this for- 
mula, a is from 0 to 0.3, x is from 0.5 to 1.5, and y is from 0 to x. 
Preferably, a=0, x=1, y=0 to 0.5 and even more preferably y=0. Ex- 
periments are described to illustrate the performance of materials 
of the invention in comparison with previously known getter materi- 
als. It is shown that preferred traditional Zr-V-Fe getter devices 
show an extremely high temperature increase up to 720°C when 
exposed to a high pressure of hydrogen, while the getter devices 
of the invention reach a temperature of only 230°C. 2 figs., 1 tab. 
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7286 (CONF-9011119-3) C contamination effects on 
hydrogen-air combustion under SCRAMJET [supersonic com- 
bustion ramjet] testing conditions. Chang, S.L.; Lottes, S.A.; 
Berry, G.F. Argonne National Lab., IL (USA). [1990]. 11p. Spon- 
sored by U.S. Department of Defense. DOE Contract 
W-31109-ENG-38. From 27. JANNAF combustion meeting; Chey- 
eene, WY (USA); 5-9 Nov 1990. Order Number DE91006545. 
Source: OSTI; NTIS; GPO Dep. 

Two forms of copper catalytic reactions (homogeneous and het- 
erogeneous) in hydrogen flames were found in a literature survey. 
Hydrogen atoms in flames recombine into hydrogen molecules 
through catalytic reactions, and these reactions which affect the 
timing of the combustion process. Simulations of hydrogen flames 
with copper contamination were conducted by using a modified 
general chemical kinetics program (GCKP). Results show that re- 
action times of hydrogen flames are shortened by copper catalytic 
reactions, but ignition times are relatively insensitive to the reac- 
tions. The reduction of reaction time depends on the copper 
concentration, copper phase, particle size (if copper is in the con- 
densed phase), and initial temperature and pressure. The higher 
the copper concentration of the smaller the particle, the larger the 
reduction in reaction time. For a supersonic hydrogen flame (Mach 
number = 4.4) contaminated with 200 ppm of gaseous copper 
species, the calculated reaction times are reduced by about 9%. 
Similar reductions in reaction time are also computed for heteroge- 
neous copper contamination. Under scramjet testing conditions, the 
change of combustion timing appears to be tolerable (less than 
5%) if the Mach number is lower than 3 or the copper contamina- 
tion is less than 100 ppm. The higher rate the Mach number, the 
longer the reaction time and the larger the copper catalytic effects. 
7 tabs., 8 figs., 34 refs. 
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7287 (DOE/BP/35397-1) Biomass estimates for five west- 
ern states. Howard, J.O. Forest Service, Portland, OR (USA). 
Pacific Northwest Research Station. Oct 1990. 77p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract Al79- 
87BP35397. Order Number DE91006263. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this report is to describe the woody biomass re- 
source within US Department of Energy’s Pacific Northwest and 
Alaska Regional Biomass Program, comprised of southeast Alaska, 
Idaho, Montana, Oregon, and Washington. In addition to the re- 
gional forest biomass assessment, information will be presented for 
logging residue, which represents current energy conversion oppor- 
tunities. The information presented in the report is based on data 
and relationships already published. Regionally applicable biomass 
equations are generally not available for species occurring in the 
west. Because of this, a number of assumptions were made to de- 
velop whole-tree biomass tables. These assumptions are required 
to link algorithms from biomass studies to regional timber inventory 
data published by the Forest Inventory and Analysis Research 
Units (FIA), of the Pacific Northwest and Intermountain Research 
Stations, US Forest Service. These sources and assumptions will 
be identified later in this report. Tabular biomass data will be 
presented for 11 resource areas, identified in the FS inventory pub- 
lications. This report does not include information for the vast area 
encompassing interior Alaska. Total tress biomass as defined in the 
report refers to the above ground weight of a tree above a 1.0 foot 
stump, and exclusive of foliage. A glossary is included that defines 
specific terms as used in the report. Inventory terminology is de- 
rived from forest inventory reports from Forest Inventory and 
Analysis units at the Intermountain and Pacific Northwest Research 
Stations. 39 refs., 15 figs., 23 tabs. 
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7288 (BNL-44653-Rev.10/90) Conversion of biomass to 
methanol and its effect on CO, emissions. Steinberg, M. 
Brookhaven National Lab., Upton, NY (USA). Oct 1990. 17p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC02- 
76CH00016. Order Number DE91006303. Source: OSTI; NTIS; 
GPO Dep. 

The purpose for this report is to present a preliminary analysis of 
various processes for conversion of biomass to methanol fuel with 
the objective of determining the effect of these processes on net 
COz emissions. The analysis is made primarily on the basis of first 
principles of mass and energy balances. There are at least four 
systems that can produce methanol from biomass (defined as 
wood or lignoceliulose). These are reviewed and assessed. 5 refs., 
3 figs., 1 tab. 


7289 (DOE/CH/10093-77) Anaerobic pretreatment of phar- 
maceutical wastewaters: A Technical Case Study. Solar Energy 
Research Inst., Golden, CO (USA); Energetics, Inc., Columbia, MD 
(USA). Oct 1990. 15p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC02-83CH10093 ;AC01- 
87CE40762. Order Number DE90000384. Source: OSTI; NTIS; 
GPO Dep. 

The US Department of Energy’s (DOE) Office of Industrial Tech- 
nologies (OIT) sponsors research and development (R&D) to 
improve the energy efficiency of American industry and to provide 
for fuel flexibility. The pharmaceutical industry generates consider- 
able amounts of wastewater that require extensive treatment before 
they are released. A common method of disposal is aerobic biolog- 
ical treatment, but this method is energy intensive and expensive. 
An alternative process—anaerobic digestion—costs less, saves en- 
ergy, generates less sludge requiring disposal, and produces a 
usable fuel-methane. OIT and HydroQual, Inc., with Merck & Co. 
recently completed a joint project that demonstrated the anaerobic 
biological treatment of wastewaters generated by the pharmaceuti- 
cal industry. The objectives of the project were to demonstrate how 
the anaerobic biological process and the resulting energy savings 
can apply to the pharmaceutical industry and how effective and 
beneficial the process is to sludge management operations at phar- 
maceutical plants. This technical case study provides an overview 
of the DOE-HydroQual-Merck R&D project and highlights the field 
tests done on pilot-scale anaerobic wastewater treatment units at a 
pharmaceutical plant. This document makes field test and data 
analysis results available to other researchers and private industry. 
It discusses project status; summarizes field-test efforts; and 
reviews potential technology impacts in terms of commercial appli- 
cations, benefits, and full-scale system economics. 5 figs., 1 tab. 


7290 (IAEA-TECDOC-571, pp. 15-21) Fermentation proto- 
cols for the nutritive upgrading and detoxification of cassava. 
Daugulis, A. (Queen’s Univ., Kingston, ON (Canada). Dept. of 
Chemical Engineering). International Atomic Energy Agency, Vi- 
enna (Austria). Oct 1990. In Nuclear and related techniques in the 
improvement of traditional fermentation processing of cassava: Fi- 
nal report of a co-ordinated research programme on nuclear 
techniques in the improvement of traditional fermentation practice 
in developing countries with particular emphasis on cassava 1986- 
1989. 149p. Order Number DE91615881. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper outlines recommended procedures to be followed by 
those working in the area to facilitate comparision of results ob- 
tained. The report contains a wide spectrum of recommendations 
towards (i) methods of preliminary preparation of cassava root for 
further fermentation reprocessing; (ii) optimization of preparation for 
the fermentation process, including pretreatment, moisture content, 
pH, temperature, aeration, form/size of inoculum, etc., (iii) optimiza- 
tion of the residence time and selection of fermentation systems 
and (iv) the analytical and quality control aspects. Some problems 
associated with the use of exogenous nitrogen sources to enhance 
the protein/amino acid synthesis (supplementation of the ferment- 
ing mash with inorganic nitrogen salts, yeast extracts, indigenous 
sources of vegetable/animal nature, nitrogen fixing bacteria, etc.) 
are discussed and including cost effectiveness. Concerns about the 
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safety aspects possibly arising from the alteration of the traditional 
practice of the cassava fermentation are also reported. 
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7291 (CONF-900801-40) Emission assessment from full- 
scale co-combustion tests of binder- enhanced dRDF pellets 
and high sulfur coal at Argonne National Laboratory. Ohisson, 
0.0. (Argonne National Lab., IL (USA)); Livengood, C.D.; Daugh- 
erty, K.E. Argonne National Lab., IL (USA). 4 Jun 1990. 6p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract W-31109-ENG-38. From 25. intersociety energy conver- 
sion engineering conference; Reno, NV (USA); 12-17 Aug 1990. 
Order Number DE91006020. Source: OSTI; NTIS; GPO Dep. 

Argonne National Laboratory (ANL) and University of North 
Texas (UNT) research teams collected ever 800 emissions and ash 
samples during the combustion of over 650 tons of binder en- 
hanced densified refuse-drived fuel (b-dRDF) pellets with high 
sulfur coal in a spreader-stoker boiler at ANL. This full-scale test 
burn was conducted to validate predictions from laboratory and pi- 
lot scale test results that indicated substantial reductions of SO2, 
NO, and COz in the flue gas, and the reduction of heavy metals 
and organics in the ash residue, when combusting the b-dRDF pel- 
lets with coal. Effects of varying fuel composition on performance 
of the boiler’s spray-dryer/fabric filter emissions control system was 
also evaluated. This paper describes the b-dRDF pellet/coal cofir- 
ing tests, the emission and ash samples that were taken, the 
analyses that were conducted on these samples, and the final test 
results. 5 refs., 1 fig., 1 tab. 


7292 (VTT-SYMP-108, pp. 399-410) Basic handling char- 
acteristics of wood fuels - angle of repose, friction against 
surfaces and bridging. Mattsson, J.E. (Swedish University of 
Agricultural Sciences, Carpenberg (Sweden)). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1990. (CONF-890668—Vol.2: 
Symposium on low-grade fuels, Helsinki (Finland), 12-16 Jun 
1989). In Low-grade fuels: Volume 2. 460p. Order Number 
DE91741612. Source: OSTI; NTIS (US Sales Only). 

Operational problems in heating plants using wood fuels are usu- 
ally related to problems with internal transport and the handling of 
the fuel. More knowledge is needed of the handling characteristics 
of wood fuels. Some basic handling characteristics were measured 
for sawdust, fuel pellets, fuel chips, hogged fuel and chunkwood. 
The aim was to find relations between these basic handling char- 
acteristics and easily measured fuel properties and to establish 
data as guidelines for the design of feeding systems in heating 
plants. The angle of repose was 25-55 deg C and increased with 
the increasing ratio of particle length to thickness and with increas- 
ing content of hooked or long particles. The angle of static friction, 
10-40 deg C, was affected more by the kind of surface than the 
type of fuel and followed the order (lowest first): coated plywood, 
urethane rubber, particle board, stainless steel, concrete and rub- 
ber belt conveyor. Tendency to bridge over outlet operings varied 
considerably and increased with a greater content of hooked or 
long particles, a deeper fuel bed over the opening and a higher 
moisture content. The results indicate that more attention should 
be paid to the particle shape and content of particles known to 
cause problems. 


7293 (VTT-SYMP-108, pp. 443-453) Emissions from co- 
combustion of RDF with peat and wood chips. Aittoja, J.-P. 
(Technical Research Centre of Finland, Jyvaeskylae (Finland). 
Combustion and Thermal Engineering Lab.); Viinikainen, S. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668—Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

In order to study the incineration of processed municipal waste 
(RDF) as co-fuel in existing furnaces together with peat or wood 
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chips, tests were carried out at two district heating plants. During 
the tests flue gas samples were taken for analysing PCDD/PCDF, 
PAH and chiorinated phenoles and benzenes. Lead, mercury, cad- 
mium and zinc were determined from the flue gases and from the 
ashes on the samping basis. Nitrogen- and sulphur oxides were 
continuously measured during the experiments. Concentrations of 
trace elements in the flue gases, lead and cadmium expecially, 
increased at both plants when RDF was added in the fuel. De- 
pending on the nature of the main fuel SO. and NO, either 
increased or decreased in the flue gases. The particulate concen- 
tration increased when the amount of RDF and simultaneously the 
ash content in the fuel mix increased. The results showed that the 
combustion of ca. 40 percent (by weight) of processed municipal 
waste (RDF) in crushed and ca. 30 percent (by weight) in 
pelletized form as co-fuel can be done with good combustion effi- 
ciency and with low PCDD/PCDF, PAH, PCB, and PCP emissions. 
Also emissions of trade elements were at a level typical to modern 
mass burning of municipal solid wastes. 


0930 Economic, industrial, and Business Aspects 


7294 (ETDE-mf-—1741146) Welfare economic implications 
of agricultural biomass production for energy and forest prod- 
ucts in the European Community. Model design for on 
farm and sector level evaluation. Bundesforschungsanstalt 
fuer Landwirtschaft, Braunschweig-Voelkenrode, Institut fuer 
Betriebswirtschaft. Arbeitsbericht. Becker, H.; Zohner, P. Bundes- 
forschungsanstalt fuer Landwirtschaft, Braunschweig (Germany, 
F.R.). Inst. fuer Betriebswirtschaft. Apr 1990 111p. Order Number 
DE91741146. Source: OSTI; NTIS (US Sales Only). 

The study deals with model building for welfare economic consid- 
erations of the production of biomass for energy and forest products 
on agricultural land within the Common Agricultural Policy of the 
European Community on farm and on sector level. Main attention 
focuses on designing multiperiod frameworks which allow the anal- 
ysis of time depending technical and economic environments 
favouring or hampering the production of biomass with agricultural 
production factors. The main purpose of the empirical application is 
to show whether the production of renewable resources for energy 
substitution and the additional production of forest products could 
alleviate agricultural income-, surplus problems and financial con- 
straints of the CAP support measures. (orig.). 


7295 (NEI-DK-454) Elaboration and presentation of a sys- 
tem for utilization of biomass in Portugal using Danish 
equipment and technology: Draft project. Haandvaerksraadet, 
Copenhagen (Denmark). Jun 1990 63p. (In Danish). Order Number 
DE91741570. Source: OSTI; NTIS (US Sales Only). 

In Danish and Portuguese. 

The Danish Federation of Crafts and Smaller Industries has ex- 
amined the market potentials in Portugal for renewable energy 
equipment. The action for the promotion of biomass was planned 
on the basis of wood fuel utilization. A symposium on energy was 
held in Lisbon, June 1990 and a pilot project is planned to start in 
January 1991 in Mirando do Corvo area. (CLS). 
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7296 (CRIE-T—89034) Catalysts for liquid-phase synthesis 
of methanol. Oyama, S. (Central Research Inst. of Electric Power 
Industry, Tokyo (Japan)). Central Research Inst. of Electric Power 
Industry, Komae, Tokyo (Japan). Energy and Environment Lab. Apr 
1990. 38p. (In Japanese). Order Number DE91736739. Source: 
OSTI; NTIS (US Sales Only). 
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The paper describes the fundamental test results of a low tem- 
perature and low pressure liquid-phase synthesis process and an 
entrained bed synthesis process. Both are highly efficient process 
for methanol production. Catalysts for low temperature and low 
pressure liquid-phase synthesis prepared according to the BNL 
(Brookhaven National Laboratory) patents have shown a 88% CO 
conversion and 99% selectivity for methanol at 100 centigrade and 
10-50 atm. Various conditions related to catalytic performance were 
examined. It was shown that low temperatures such as 100 centi- 
grade are favorable for the synthesis, and higher pressures 
promote the methanol formation rates, and tetrahydrofuran is a 
good solvent with high activity. Various catalysts were prepared 
and tested for the liquid-phase entrained bed synthesis process. 
The results were compared to those for BNL catalysts. The follow- 
ing order of catalytic activity was obtained for liquid-phase 
methanol synthesis: BNL catalyst > CU-Zn oxide > Pd, Ph. The 
initial performance of BNL catalysts shows that the low tempe- 
rature and low pressure liquid-phase synthesis is a prospective 
process. 11 refs., 12 figs., 9 tabs. 


7297 Methanol. Lywood, W.J. 18 Sep 1990. France Patent 
priority 88070917; CA patent application 2009641. 20p. Source: 
Micromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $4.00 CAN; MF $2.75 CAN. 

A method is disclosed for the production of methanol synthesis 
gas by steam reforming of a hydrocarbon feedstock such as natu- 
ral gas. According to the invention, major and minor feed streams 
are formed, each containing a hydrocarbon feedstock and steam. 
The major stream is passed, at a pressure in the 10-40 bar range, 
over a steam reforming catalyst disposed in tubes heated by 
means of a fired furnace, thus producing a reformed major stream. 
The minor stream is passed, in the same pressure range, over a 
steam reforming catalyst disposed in tubes of an auxiliary reformer, 
thus forming a reformed minor stream. The two reformed streams 
are mixed together. The reformed major stream, before or after its 
mixing with the reformed minor stream, is sent past the exterior of 
the auxiliary reformer tubes, thereby supplying heat to the tubes. 
The combined reformed stream is cooled to condense unreacted 
steam as water, and the condensed water is separated to give a 
water-depleted gas stream. At least part of this water-depleted 
stream is subjected to membrane separation so as to separate a 
permeate gas stream containing some of the hydrogen from an im- 
permeate gas stream containing hydrogen and carbon oxides. The 
impermeate gas stream, together with the remainder (if any) of the 
water-depleted gas stream, forms a synthesis gas stream which is 
then compressed to a pressure above 50 bars. 1 fig., 3 tabs. 
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7298 (DOE/BP-1485) Columbia River Basin Fish and 
Wildlife Program Annual Implementation Work Plan for fiscal 
year 1991. USDOE Bonneville Power Administration, Portland, OR 
(USA). Div. of Fish and Wildlife. Sep 1990. 245p. Sponsored by 
U.S. DOE Office of Administration and Human Resource Manage- 
ment. Order Number DE91006232. Source: OSTi; NTIS; GPO Dep. 

The Columbia River Basin Fish and Wildlife Program Annual Im- 
plementation Work Plan (AIWP) for Fiscal Year (FY) 1991 presents 
Bonneville Power Administration's (BPA) plans for implementing 
the Columbia River Basin Fish and Wildlife Program (Program) in 
FY 1991. The AIWP focuses on individual Action Items found in 
the 1987 Program for which BPA has determined that it has au- 
thority and responsibility to implement. Each of the entries in the 





AIWP includes objectives, background, progress to date in achiev- 
ing the objectives, and a summary of plans for implementation in 
FY 1991. Most Action Items are implemented through one or more 
BPA-funded project. Each Action Item entry is followed by a list of 
completed, ongoing, and planned projects, along with objectives, 
results, schedules, and milestones for each project. The FY 1991 
AIWP emphasizes continuation of 132 ongoing, or projected ongo- 
ing, program projects, tasks, or task orders, most of which involve 
protection, mitigation, or enhancement of anadromous fishery 
resources. The FY 1991 AIWP also contains 29 new program pro- 
jects or tasks. However, some of these new projects were still 
under review by the PRG as the AIWP went to press. The new pro- 
jects still under review have been noted in Table 2, New FY 1991 
Program Projects, and in the text of the AIWP. The continuing and 
new activities in FY 1991 are in the areas of mainstem passage, ar- 
tificial propagation, natural propagation, supplementation, resident 
fish, wildlife, major projects and planning activities. 2 figs., 7 tabs. 


7299 (DOE/BP/36136-T1) Hungry Horse Dam _ wildlife 
habitat enhancement project: Long-term habitat management 
plan, elk and mule deer winter range enhancement, Firefighter 
Mountain and Spotted Bear winter ranges, Hungry Horse, 
Montana. Casey, D.; Malta, P. Montana Dept. of Fish, Wildlife and 
Parks, Kalispell, MT (USA). Jun 1990. 90p. Sponsored by U.S. 
DOE Office of Administration and Human Resource Management. 
DOE Contract BI79-87BP36136. Order Number DE91006308. 
Source: OSTI; NTIS; GPO Dep. 

Project goals are to rehabilitate 1120 acres of big game (elk and 
mule deer, Odocoileus hemionus) winter range on the Hungry 
Horse and Spotted Bear Districts of Flathead National Forest lands 
adjacent to Hungry Horse Reservoir. This project represents the 
initial phase of implementation toward the mitigation goal. A mini- 
mum of 547 acres Trust-funded enhancements are called for in this 
plan. The remainder are part of the typical Forest Service manage- 
ment activities for the project area. Monitor and evaluate the 
effects of project implementation on the big game forage base and 
elk and mule deer populations in the project area. Monitor en- 
hancement success to determine effective acreage to be credited 
against mitigation goal. Additional enhancement acreage will be se- 
lected elsewhere in the Flathead Forest or other lands “adjacent” 
to the reservoir based on progress toward the mitigation goal as 
determined through monitoring. The Wildlife Mitigation Trust Fund 
Advisory Committee will serve to guide decisions regarding future 
enhancement efforts. 7 refs. 


7300 (DOE/BP/63584—4) Status and habitat requirements 
of white sturgeon populations in the.Columbia River down- 
stream from McNary Dam: Annual progress report, April 
1989-—March 1990. Nigro, A.A. Oregon Dept. of Fish and Wildlife, 
Portland, OR (USA). Sep 1990. 194p. Sponsored by U.S. DOE En- 
vironment Health & Safety. DOE Contract BI79-86BP63584. Order 
Number DE91006234. Source: OSTI; NTIS; GPO Dep. 

We report on our progress from April 1989 through March 1990 
on determining the status and habitat requirements of white stur- 
geon populations in the Columbia River downstream from McNary 
Dam. The study is a cooperative effort by the Oregon Department 
of Fish and Wildlife (ODFW), Washington Department of Fisheries 
(WDF), US Fish and Wildlife Service (FWS) and National Marine 
Fisheries Service (NMFS). Study objectives addressed by each 
agency are to describe the life history and population dynamics of 
subadults and adults between Bonneville and McNary dams and 
evaluate the need and identify potential methods for protecting, 
mitigating and enhancing populations downstream from McNary 
Dam, to describe the white sturgeon recreational fishery between 
Bonneville and McNary dams, describe reproductive and early life 
history characteristics downstream from Bonneville Dam and de- 
scribe life history and population dynamics of subadults and adults 
downstream from Bonneville Dam, to describe reproduction and 
early life history characteristics, define habitat requirements for 
spawning and rearing and quantify extent of habitat available be- 
tween Bonneville and McNary dams, and to describe reproduction 
and early life history characteristics, define habitat requirements for 
spawning and rearing and quantify extent of habitat available 
downstream from Bonneville Dam. Our approach is to work concur- 
rently downstream and upstream from Bonneville Dam. Upstream 
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from Bonneville Dam we began work in the Dalles Reservoir in 
1987 and expanded efforts to Bonneville Reservoir in 1988 and 
John Day Reservoir in 1989. Highlights from this work is also in- 
cluded. 47 refs., 33 figs., 66 tabs. 


7301 (PNL-SA-18629) Evaluation of rotary drum screens 
used to protect juvenile salmonids in the Yakima River Basin, 
Washington, USA. Neitzel, D.A. (Pacific Northwest Lab., Richland, 
WA (USA)); Abernethy, C.S.; Clune, T.J. Pacific Northwest Lab., 
Richland, WA (USA). Oct 1990. 10p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract AC06-76RL01830 ;AI79-85BP22267. 
(CONF-9010272-1: International symposium on fishways '90 in 
Gifu, Gifu (Japan), 8-10 Oct 1990). Order Number DE91005180. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this study is to assess the design and operation 
of rotary drum screens. Chinook salmon Oncorhynchus 
tshawytscha and steelhead O. mykiss are the potentially affected 
fish. Cold-branded fish are released upstream of the screen facili- 
ties. For descaling tests, the fish are captured as they exit the 
facility and are examined for injuries, descaling, and post-test mor- 
talities. For screen passage tests, nets are placed in the irrigation 
ditch, downstream of the screen facilities, to determine if fish can 
pass through or over the screens. More than 100 tests have been 
conducted with almost 35,000 fish. Additionally, nearly 2000 native 
fish have been evaluated. Usually less than 2% of the test fish are 
injured or dead, and the condition of test fish does not differ from 
the controls. Less than 2% of the fish pass through or over the 
screens when the screen seals are properly installed and main- 
tained. 
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7302 (SERI/SP-220-3978) Solar radiation resource as- 
sessment: An overview. Solar Energy Research Inst., Golden, 
CO (USA). Nov 1990. 27p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC02-83CH10093. Order 
Number DE91002104. Source: OSTI; NTIS; GPO Dep. 

The bulletin discusses the following: introduction; Why is solar 
radiation resource assessment important? Understanding the ba- 
sics; the solar radiation resource assessment project; and future 
activities. 


7303 (SERI/TP-215-3895) Influences of atmospheric con- 
ditions and air mass on the ratio of ultraviolet to total solar 
radiation. Riordan, C.J.; Hulstrom, R.L.; Myers, D.R. Solar Energy 
Research Inst., Golden, CO (USA). Aug 1990. 21p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC02-838CH10093. Order Number DE90000368. Source: OSTI; 
NTIS; GPO Dep. 

The technology to detoxify hazardous wastes using ultraviolet 
(UV) solar radiation is being investigated by the DOE/SERI Solar 
Thermal Technology Program. One of the elements of the technol- 
ogy evaluation is the assessment and characterization of UV solar 
radiation resources available for detoxification processes. This re- 
port describes the major atmospheric variables that determine the 
amount of UV solar radiation at the earth’s surface, and how the 
ratio of UV-to-total solar radiation varies with atmospheric condi- 
tions. These ratios are calculated from broadband and spectral 
solar radiation measurements acquired at SERI, and obtained from 
the literature on modeled and measured UV solar radiation. The 
following sections discuss the atmospheric effects on UV solar ra- 
diation and provide UV-to-total solar radiation ratios from published 
studies, as well as measured values from SERI’s data. A summary 
and conclusions are also given. 


7304 (SERI/TP-215-4063) Photovoltaic Advanced Re- 
search and Development Project: Solar Radiation Research 
annual report: October 1, 1989-September 30, 1990. Riordan, 
C.; Hulstrom, R.; Cannon, T.; Myers, D.; Stoffel, T. Solar Energy 
Research Inst., Golden, CO (USA). Nov 1990. 25p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
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AC02-83CH10093. Order Number DE91002119. Source: 
NTIS; GPO Dep. 

This report gives an overview of the fiscal year 1990 research 
activities and results under the Solar Radiation Research Task of 
the Photovoltaic Advanced Research and Development Project at 
the Solar Energy Research Institute. The activities under this task 
include developing and applying measurement techniques, instru- 
mentation, and data and models to understand and quantify the 
response of photovoltaic devices to variations in broadband and 
spectra solar radiation. The information presented in this report 
was presented at the SERI Photovoltaic Advanced Research and 
Development Project 10th Review Meeting, October 1990, and will 
be published in a special issue of Solar Cells dedicated to the 
meeting. 


OSTI; 


7305 (SERI/TP-220-3880) Insolation data manual: Long- 
term monthly averages of solar radiation, temperature, 
degree-days and global K; for 248 National Weather Service 
stations and Direct normal solar radiation data manual: Long- 
term, monthly mean, daily totals for 235 National Weather 
Service stations: Addendum to the insolation data manual. So- 
lar Energy Research Inst., Golden, CO (USA). Jul 1990. 364p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-83CH10093. Order Number DE90000353. Source: 
OSTI; NTIS; GPO Dep. 

The Insolation Data Manual presents monthly averaged data 
which describes the availability of solar radiation at 248 National 
Weather Service (NWS) stations, principally in the United States. 
Monthly and annual average daily insolation and temperature val- 
ues have been computed from a base of 24-25 years of data, 
generally from 1952-1975, and listed for each location. Insolation 
values represent monthly average daily totals of global radiation on 
a horizontal surface and are depicted using the three units of mea- 
surement: kJ/m? per day, Btu/ft? per day and langleys per day. 
Average daily maximum, minimum and monthly temperatures are 
provided for most locations in both Celsius and Fahrenheit. Heating 
and cooling degree-days were computed relative to a base of 18.3 
C (65 F). For each station, global Ky (cloudiness index) values 
were calculated on a monthly and annual basis. Global Ky is an 
index of cloudiness and indicates fractional transmittance of hori- 
zontal radiation, from the top of the atmosphere to the earth’s 
surface. The second section of this volume presents long-term 
monthly and annual averages of direct normal solar radiation for 
235 NWS stations, including a discussion of the basic derivation 
process. This effort is in response to a generally recognized need 
for reliable direct normal data and the recent availability of 23 
years of hourly averages for 235 stations. The relative inaccessibil- 
ity of these data on microfiche further justifies reproducing at least 
the long-term averages in a useful format. In addition to a definition 
of terms and an overview of the ADIPA model, a discussion of 
model validation results is presented. 


1405 Solar Energy Conversion 
Refer also to citation(s) 7304, 7910, 7912 


7306 (SAND—90-2674C) Solar reforming of methane in a 
direct absorption catalytic reactor on a parabolic dish: 1, Test 
and analysis. Muir, J.F. (Sandia National Labs., Albuquerque, NM 
(USA)); Hogan, R.E. Jr.; Skocypec, R.D.; Buck, R. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 9p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910318-13: 13. ASME-JSME international solar energy 
conference, Reno, NV (USA), 17-22 Mar 1991). Order Number 
DE91005054. Source: OSTI; NTIS; GPO Dep. 

The concept of solar driven chemical reactions in a commercial- 
scale volumetric receiver/reactor on a parabolic concentrator was 
successfully demonstrated in the CAtalytically Enhanced Solar Ab- 
sorption Receiver (CAESAR) test. Solar reforming of methane 
(CH,) with carbon dioxide (CO2) was achieved in a 64-cm diame- 
ter direct absorption reactor on a parabolic dish capable of 150 kW 
solar power. The reactor was a catalytic volumetric absorber con- 
sisting of a multi-layered, porous alumina foam disk coated with 
thodium (Rh) catalyst. The system was operated during both 
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steady-state and solar transient (cloud passage) conditions. The to- 
tal solar power absorbed reached values up to 97 kW and the 
maximum methane conversion was 70%. Receiver thermal efficien- 
cies ranged up to 85% and chemical efficiencies peaked at 54%. 
The absorber performed satisfactorily in promoting the reforming 
reaction during the tests without carbon formation. However, prob- 
lems of cracking and degradation of the porous matrix, nonuniform 
dispersion of the Rh through the absorber, and catalyst deactiva- 
tion due to sintering and possible encapsulation, must be resolved 
to achieve long-term operation and eventual commercialization. 17 
refs., 11 figs., 1 tab. 


7307 (SAND-90-2966C) Photovoltaic concentrator module 
reliability: Failure modes and qualification: Summary of 
presentation given at the Photovoltaic module reliability work- 
shop. Richards, E.H. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 6p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-9010260—1: 1990 photo- 
voltaic module reliability workshop, Denver, CO (USA), 25 Oct 
1990). Order Number DE91004290. Source: OSTI; NTIS; GPO 
Dep. 

The purpose of this paper is to discuss the current issues of in- 
terest in PV concentrator module reliability. Before describing in 
detail the reliability concerns about PV concentrator modules, it 
should be emphasized that, with proper design and attention to 
quality control, there is nothing to prevent concentrator modules 
from being as reliable as crystalline-silicon flat-plate modules have 
proven to be. Concentrator modules tested outdoors, as well as in 
the first-generation systems, have generally been reliable, and no 
degradation in cell output has been observed. Also, although they 
are not included in this paper, there are a few items currently of 
concern with the reliability of other PV module technologies that 
are not issues with PV concentrator technology, such as the stabil- 
ity of amorphous-silicon efficiencies and concerns about EVA 
encapsulation. 


7308 (SAND-90-7033) High-efficiency concentrator sill- 
con solar cells: Final report. Sinton, R.A. (Stanford Univ., CA 
(USA). Solid-State Electronics Lab.); Cuevas, A.; King, R.R.; 
Swanson, R.M. Sandia National Labs., Albuquerque, NM (USA); 
Stanford Univ., CA (USA). Solid-State Electronics Lab. Nov 1990. 
149p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC04-76DP00789. Order Number DE91006754. 
Source: OSTI; NTIS; GPO Dep. 

This report presents results from extensive process development 
in high-efficiency Si solar cells. An advanced design for a 1.56-cm? 
cell with front grids achieved 26% efficiency at 90 suns. This is es- 
pecially significant since this cell does not require a prismatic cover 
glass. New designs for simplified backside-contact solar cells were 
advanced from a status of near-nonfunctionality to demonstrated 
21-22% for one-sun cells in sizes up to 37.5 cm?. An efficiency of 
26% was achieved for similar 0.64-cm? concentrator cells at 150 
suns. More fundamental work on dopant-diffused regions is also 
presented here. The recombination vs. various process and physi- 
cal parameters was studied in detail for boron and phosphorous 
diffusions. Emitter-design studies based solidly upon these new 
data indicate the performance vs design parameters for a variety of 
the cases of most interest to solar cell designers. Extractions of p- 
type bandgap narrowing and the surface recombination for p- and 
n-type regions from these studies have a generality that extends 
beyond solar cells into basic device modeling. 68 refs., 50 figs. 


7309 (SERI/TP-211-3933) Amorphous silicon research 
project government/industry program: Review and assess- 
ment. Luft, W.; Stafford, B. Solar Energy Research Inst., Golden, 
CO (USA). Sep 1990. 49p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract ACO02-83CH10093. Order 
Number DE90000376. Source: OSTI; NTIS; GPO Dep. 

This summary report covers that the second DOE/SERI 
three-year amorphous silicon initiative (1987-1989). Increased per- 
formance of amorphous silicon cells has resulted as a result of 
progress in the areas of light (photon) management and device 
structure. An improved utilization of the solar spectrum has resulted 
from developing textured transparent conducting oxide contacts and 
multilayer back reflectors, which have enhanced the light trapping 
in cells. For example, researchers developed a high-conductivity, 





textured SnO2:F front contact deposited by atmospheric-pressure 
chemical vapor deposition on glass; the sheet resistance is low (8— 
10 Q/square) and the optical transmittance is high (over 80% over 
the wavelength range 450-700 nm). Subsequently, researchers de- 
veloped a textured ZnO front contact with an optical transmittance 
over a wider range than that of SnO.:F. Reactors also developed 
highly reflective indium tin oxide (ITO)/aluminum and ZnO/Al or 
ZnO/Ag multilayer back reflectors that result in enhanced quantum 
efficiencies for a-SiGe:H(F) of up to 67% at 700 nm. Notable 
efficiencies were achieved for all-amorphous-silicon alloy, two- 
terminal, different-band-gap multijunction devices. Efficiencies for 
two-terminal, same-band-gap, multijunction 0.25-cm? cells and 
900-cm? submodules were also improved, as were the efficiencies 
for four-terminal, 4-cm? cells and 900-cm*? submodules. 


7310 (SERI/TP-211-3967) Research on stable, high- 
efficiency, large-area amorphous silicon based modules — 
Task B: Final subcontract report, 1 March 1989-28 February 
1990. Mitchell, K.W. (Siemens Solar Industries, Camarillo, CA 
(USA)); Willet, D.R. Solar Energy Research Inst., Golden, CO 
(USA); Siemens Solar Industries, Camarillo, CA (USA). Oct 1990. 
30p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC02-83CH10093. Order Number DE91002115. 
Source: OSTI; NTIS; GPO Dep. 

This report documents progress in developing a stable, high- effi- 
ciency, four-terminal hybrid tandem module. The module consists 
of a semi-transparent, thin-film silicon:hydrogen alloy (TFS) top cir- 
cuit and a copper indium diselenide (CulnSe2) bottom circuit. Film 
deposition and patterning processes were successfully extended to 
0.4-m? substrates. A 33.2-W (8.4% efficient) module with a 3970- 
cm? aperture area and a white back reflector was demonstrated; 
without the back reflector, the module produced 30.2 W (7.6% effi- 
cient). Placing a laminated, 31.6-W, 8.1%-efficient CulnSe2 module 
underneath this TFS module, with an air gap between the two, pro- 
duces 11.2 W (2.9% efficient) over a 3883-cm* aperture area. 
Therefore, the four-terminal tandem power output is 41.4 W, trans- 
lating to a 10.5% aperture-area efficiency. Subsequently, a 37.8-W 
(9.7% aperture-area efficiency) CulnSe. module was demonstrated 
with a 3905-cm? aperture area. Future performances of single- 
junction and tandem modules of this size were modeled, and 
predicted power outputs exceed 50 W (13% efficient) for CulnSe. 
and 65 W (17% efficient) for TFS/CulnSe2 tandem modules. 


7311 (SERI/TP-—211-3990) Improvement of bulk and 
epitaxial Ill-V semiconductors for solar cells by creation of de- 
nuded recombination zones: Final subcontract report, 1 
September 1986-30 June 1990. Wong, D. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA)); Kim, H.K.; Li, A-Z; Schlesinger, T.E.; 
Milnes, A.G. Solar Energy Research Inst., Golden, CO (USA); 
Carnegie-Mellion Univ., Pittsburgh, PA (USA). Nov 1990. 140p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-83CH10093. Order Number DE90000387. Source: 
OSTI; NTIS; GPO Dep. 

Increases in hole diffusion lengths of up to a factor of three were 
obtained in commercially grown liquid encapsulated Czochralski 
(Te-doped) and Si-doped horizontal Bridgman GaAs. This was 
achieved by application of a technique involving proximity anneal- 
ing of the material in sealed silica ampoules. The short wavelength 
photoresponse of the cells was also enhanced. This was achieved 
by passivation of the surfaces of the cells with a simple chemical 
treatment using ammonium sulphide. Defect studies with deep 
level transient spectroscopy and photoluminescence revealed that 
the dominant recombination center in the material studied is a hole 
trap we have termed HCX (E,+0.29 eV). This is believed to be a 
native defect, perhaps associated with excess arsenic. Defect 
suppression was achieved in molecular beam epitaxial films by iso- 
electronic doping (with In and Sb). It was also shown that the 
defect structure in the films was affected by the choice of growth 
parameters such as growth rate and temperature. 


7312 (SERI/TP-211-4061) Research on polycrystalline 
thin-film materials, cells, and modules. Mitchell, R.L.; Zweibel, 
K.; Ullal, H.S. Solar Energy Research Inst., Golden, CO (USA). 
Nov 1990. 9p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC02-83CH10093. (CONF-910318—-11: 13. 
ASME-JSME international solar energy conference, Reno, NV 
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(USA), 17-22 Mar 1991). Order Number DE91002124. Source: 
OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) supports research activi- 
ties in polycrystalline thin films through the Polycrystalline Thin-Film 
Program at the Solar Energy Research Institute (SERI). This pro- 
gram includes research and development (R&D) in both copper 
indium diselenide and cadmium telluride thin films for photovoltaic 
applications. The objective of this program is to support R&D of 
photovoltaic cells and modules that meet the DOE long-term goals 
of high efficiency (15%-20%), low cost ($50/m*), and reliability 
(30-year life time). Research carried out in this area is receiving in- 
creased recognition due to important advances in polycrystalline 
thin-film CulnSe2 and CdTe solar cells and modules. These have 
become the leading thin-film materials for photovoltaics in terms of 
efficiency and stability. DOE has recognized this potential through 
a competitive initiative for the development of CulnSe2 and CdTe 
modules. This paper focuses on the recent progress and future di- 
rections of the Polycrystalline Thin-Film Program and the status of 
the subcontracted research on these promising photovoltaic materi- 
als. 26 refs., 12 figs, 1 tab. 


7313 (SERI/TP-211-4133) Fundamentals of polycrystalline 
thin film materials and devices: Final subcontract report, Jan- 
uary 16, 1989—January 15, 1990. Baron, B.N. (Delaware Univ., 
Newark, DE (USA). Inst. of Energy Conversion); Birkmire, R.W.; 
Phillips, J.E.; Shafarman, W.N.; Hegedus, S.S.; McCandless, B.E. 
Solar Energy Research Inst., Golden, CO (USA); Delaware Univ., 
Newark, DE (USA). Inst. of Energy Conversion. Jan 1991. 98p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-83CH10093. Order Number DE91002130. Source: 
OSTI; NTIS; GPO Dep. 

This report presents the results of a one-year research program 
on polycrystalline thin-film solar cells. The research was conducted 
to better understand the limitations and potential of solar cells 
using CulnSe2 and CdTe by systematically investigating the funda- 
mental relationships linking material processing, material 
properties, and device behavior. By selenizing Cu and In layers, 
we fabricated device-quality CulnSe. thin films and demonstrated a 
CulnSe2 solar cell with 7% efficiency. We added Ga, to increase 
the band gap of CulnSe2 devices to increase the open-circuit volt- 
age to 0.55 V. We fabricated and analyzed Cu(inGa)Se2/CulnSe. 
devices to demonstrate the potential for combining the benefits of 
higher Voc while retaining the current-generating capacity of 
CulnSez. We fabricated an innovative superstrate device design 
with more than 5% efficiency, as well as a bifacial spectral- 
response technique for determining the electron diffusion length 
and optical absorption coefficient of CulnSe2 in an operational cell. 
The diffusion length was found to be greater than 1 um. We quali- 
tatively modeled the effect of reducing heat treatments in hydrogen 
and oxidizing treatments in air on the |-V behavior of CulnSe2 de- 
vices. We also investigated post-deposition heat treatments and 
chemical processing and used them to fabricate a 9.6%-efficient 
CdTe/CdS solar cell using physical vapor deposition. 


1407 Solar Thermal Power Systems 
Refer also to citation(s) 7319 


7314 (SAND-89-1628C) Numerical modeling of dish- 
Stirling reflux solar receivers. Hogan, R.E. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 21p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. (CONF-910318-5: 13. ASME-JSME_ international 
solar energy conference, Reno, NV (USA), 17-22 Mar 1991). Order 
Number DE91004510. Source: OSTI; NTIS; GPO Dep. 

Using reflux solar receivers .to collect solar energy for 
dish-Stirling electric power generation systems is currently being in- 
vestigated by several organizations, including Sandia National 
Laboratories, Albuquerque, New Mexico. In support of this pro- 
gram, Sandia has developed two numerical models describing the 
energy transfer within and thermal performance of pool-boiler and 
heat-pipe receivers. Both models are applicable to axisymmetric 
geometries and they both consider the radiative and convective 
energy transfer within the receiver cavity, the conductive and con- 
vective energy transfer within the receiver cavity, the conductive 
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and convective energy transfer from the receiver housing, and the 
energy transfer to the receiver working fluid. In these models, the 
radiative transfer within the receiver is analyzed using a two-band 
(solar and infrared) net-radiation formulation for enclosure radia- 
tion. Empirical convective correlations describe the convective heat 
transfer from the cavity to the surroundings. The primary difference 
between the models is the level of detail in modeling the heat con- 
duction through the receiver walls. The more detailed model uses 
a two-dimensional finite control volume method, whereas the sim- 
pler model uses a one-dimensional thermal resistance approach. 
20 refs., 7 figs., 2 tabs. 


7315 (SAND-89-3042C) An update on the development of 
heat-pipe soler receivers for Stirling/dish-electric systems. Ad- 
kins, D.R. (Sandia National Labs., Albuquerque, NM (USA)); 
Godett, T.M. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 7p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC04-76DP00789. (CONF-910318-7: 13. 
ASME-JSME international solar energy conference, Reno, NV 
(USA), 17-22 Mar 1991). Order Number DE91004568. Source: 
OSTI; NTIS; GPO Dep. 

The Department of Energy is sponsoring the development of a 
75-kW (thermal) heat-pipe solar receiver to drive a 25-kW (electric) 
Stirling engine/generator system. A heat pipe solar receiver trans- 
fers energy from the focus of a parabolic-dish solar concentrator to 
the heater tubes of a Stirling engine through the evaporation and 
condensation of a liquid metal. With a heat pipe receiver, it is pos- 
sible to transform irregular flux profiles from solar concentrators 
into a more uniform thermal input at the engine’s heater tubes. 
Recent work in the heat-pipe receiver development program is re- 
viewed in this paper. Techniques for constructing the heat-pipe 
receiver's wick structure are discussed and findings from recent 
bench-scale tests are presented. This paper also addresses sev- 
eral problem areas that have been discovered in the course of this 
program. 9 refs., 10 figs., 1 tab. 


7316 (SAND-90-0971C) Reliability analysis of a salt-in- 
tube central receiver power plant. Kolb, G.J. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 19p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. (CONF-910318-1: 13. ASME-JSME_ international 
solar energy conference, Reno, NV (USA), 17-22 Mar 1991). Order 
Number DE90017037. Source: OSTI; NTIS; GPO Dep. 

This paper presents the results of a reliability analysis for a solar 
central receiver power plant that employs a salt-in-tube receiver. 
Because reliability data for a number of critical plant components 
have only recently been collected, this is the first time a credible 
analysis can be performed. The power plant design analyzed was 
similar to the 100 MW--plant defined by Pacific Gas & Electric for 
the US utility study of central receiver concepts. The availability 
calculation was performed with the UNIRAM computer code. The 
analysis predicted a forced outage rate of 5.4% and an overall 
plant availability, including scheduled outages of 91%. The code 
also identified the most important contributors to plant unavailabil- 
ity. Control system failures were identified as the most important 
cause of forced outages. Receiver problems were rated second 
with turbine outages third. The overall plant availability of 91% 
exceeds the goal identified by the US utility study. This paper dis- 
cusses the availability calculation and presents evidence why the 
91% availability is a credible estimate. 15 refs., 3 figs., 4 tabs. 


7317 (SAND-90-2631C) Design, construction, and testing 
of the direct absorption receiver panel research experiment. 
Chavez, J.M.; Rush, E.E.; Matthews, C.W.; Stomp, J.M.; Imboden, 
J.; Dunkin, S. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 8p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC04-76DP00789. (CONF-910318—4: 13. 
ASME-JSME international solar energy conference, Reno, NV 
(USA), 17-22 Mar 1991). Order Number DE91004502. Source: 
OSTI; NTIS; GPO Dep. 

A panel research experiment (PRE) was designed, built, and 
tested as a scaled-down model of a direct absorption receiver 
(DAR). The PRE is a 3-MW,DAR experiment that will allow flow 
testing with molten nitrate salt and provide a test bed for DAR test- 
ing with actual solar heating. In a solar central receiver system 
DAR, the heat absorbing fluid (a blackened molten niirate salt) 
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flows in a thin film down a vertical panel (rather than through tubes 
as in conventional receiver designs) and absorbs the concentrated 
solar flux directly. The ability of the flowing salt film to absorb flux 
directly. The ability of the flowing salt film to absorb the incident 
solar flux depends on the panel design, hydraulic and thermal fluid 
flow characteristics, and fluid blackener properties. Testing of the 
PRE is being conducted to demonstrate the engineering feasibility 
of the DAR concept. The DAR concept is being investigated be- 
cause it offers numerous potential performance and economic 
advantages for production of electricity when compared to other 
solar receiver designs. The PRE utilized a 1-m wide by 6-m long 
absorber panel. The salt flow tests are being used to investigate 
component performance, panel deformations, and fluid stability. 
Salt flow testing has demonstrated that all the DAR components 
work as designed and that there are fluid stability issues that need 
to be addressed. Future solar testing will include steady-state and 
transient experiments, thermal loss measurements, responses to 
severe flux and temperature gradients and determination of peak 
flux capability, and optimized operation. In this paper, we describe 
the design, construction, and some preliminary flow test results of 
the Panel Research Experiment. 11 refs., 8 figs., 2 tabs. 


7318 (SAND-90-7094) Solar Total Energy Project final 
test report. Nelson, R.F. (Georgia Power Co., Shenandoah, GA 
(USA)); Abney, L.O.; Towner, M.L. Sandia National Labs., Albu- 
querque, NM (USA); Georgia Power Co., Shenandoah, GA (USA). 
Sep 1990. 43p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract AC04-76DP00789. Order Number 
DE91006070. Source: OSTI; NTIS; GPO Dep. 

The Solar Total Energy Project (STEP), a cooperative effort be- 
tween the United States Department of Energy (DOE) and Georgia 
Power Company (GPC) located at Shenandoah, Georgia, has un- 
dergone several design modifications based on experience from 
previous operations and test programs. The experiences encoun- 
tered were discussed in detail in the “Solar Total Energy Project 
Summary Report” completed in 1987 for DOE. Most of the pro- 
posed changes discussed in this report were installed and tested in 
1987 as part of two 15-day test programs (SNL Contract No. 06- 
3049). However, several of the suggested changes were not 
completed before 1988. These plant modifications include a new 
distributed control system for the balance of plant (BOP), a fiber a 
optical communications ring for the field control system, and new 
control configuration reflecting the new operational procedures 
caused by the plant modifications. These modifications were tested 
during a non-consecutive day test, and a 60-day field test con- 
ducted during the autumn of 1989. These test were partially funded 
by SNL under Contract No. 42-4859, dated June 22, 1989. Results 
of these tests and preliminary analysis are presented in this test 
summary report. 9 refs., 19 figs., 7 tabs. 
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7319 (DOE/SF/16306-28) Colorado State University pro- 
gram for developing, testing, evaluating and optimizing solar 
heating and cooling systems: Project status report, November 
1, 1990-December 31, 1990. Colorado State Univ., Fort Collins, 
CO (USA). Solar Energy Applications Lab. 7 Jan 1991. 21p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG03-86SF16306. Order Number DE91005778. Source: 
OSTI; NTIS; GPO Dep. 

This report discusses the following tasks; solar heating with 
isothermal collector operation and advanced control strategy; solar 
cooling with solid desiccant; liquid desiccant cooling system devel- 
opment; solar house Ill — development and improvement of. solar 
heating systems employing boiling liquid collectors; generic solar 
domestic water heating systems; advanced residential solar do- 
mestic hot water (DHW) systems; management and coordination of 
Colorado State/DOE program; and field monitoring workshop. 


7320 (NEFF-349/FN-2.331-0.86-Det.) Application of sto- 
chastic methods: dimensioning and regulation: Detailed 
report (1987-1989). Scartezzini, J.L. (EPFL, Lab. d’Energie Solaire 
et de Physique du Batiment, Lausanne (CH)); Bottazzi, F.; Nygard- 
Ferguson, M. Nationaler Energie-Forschungs-Fonds (NEFF), Basel 





(Switzerland). 1990. 231p. (in French). Order 
DE91734552. Source: OSTI; NTIS (US Sales Only). 

This report deals with the application of stochastic methods for 
dynamic simulation and the stochastic Markov-simulation for the di- 
mensioning of passive solar plants. The development of foreseeing 
regulation was performed by the aid of dynamic simulation. figs., 
tabs., 31 refs. 
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7321 (SAND-90-2946C) Solar reforming of methane in a 
direct absorption catalytic reactor on a parabolic dish: 2, Mod- 
eling and analysis. Skocypec, R.D.; Hogan, R.E. Jr.; Muir, J.F. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 28p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-910318-14: 13. ASME-JSME international 
solar energy conference, Reno, NV (USA), 17-22 Mar 1991). Order 
Number DE91005859. Source: OSTI; NTIS; GPO Dep. 

The CAtalytically Enhanced Solar Absorption Receiver (CAE- 
SAR) experiment was conducted to determine the thermal, 
chemical, and mechanical performance of a commercial-scale, 
dish-mounted, direct catalytic absorption receiver (DCAR) reactor 
over a range of steady state and transient (cloud) operating condi- 
tions. The focus of the experiment is on global performance such 
as receiver efficiencies and overall methane conversion; it was not 
intended to provide data for code validation. A numerical model 
was previously developed to provide guidance in the design of the 
absorber. The one-dimensional, planar and steady-state model in- 
corporates, the following energy transfer mechanisms: solar and 
infrared radiation, heterogeneous chemical reaction, conduction in 
the solid phase, and convection between the fluid and solid 
phases. A number of upgrades to the model and improved prop- 
erty values are presented here. Model predictions are shown to 
bound the experimental axial thermocouple data when experimen- 
tal uncertainties are included. Global predictions are made using a 
technique in which the incident solar flux distribution is subdivided 
into flux contour bands. Model predictions for each band are then 
spatially integrated to provide global predictions such as reactor ef- 
ficiencies and methane conversions. Global predictions are shown 
to compare well with experimental data. Reactor predictions for an- 
ticipated operating conditions suggest a further decrease in optical 
density at the front of the absorber inner disk may be beneficial. 
The need to conduct code-validation experiments is identified as 
essential to improve the confidence in the capability to predict 
large-scale reactor operation. 


7322 (SERI/TP-—253-4017) Analysis of applications of so- 
lar technology for the treatment of chlorinated organic waste. 
Glatzmaier, G.C. Solar Energy Research Inst., Golden, CO (USA). 
Nov 1990. 5p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC02-83CH10093. (CONF-910318-3: 13. 
ASME-JSME international solar energy conference, Reno, NV 
(USA), 17-22 Mar 1991). Order Number DE91002121. Source: 
OSTI; NTIS; GPO Dep. 

Recent work has demonstrated that concentrated solar energy 
can destroy many hazardous chemical that are of national concern 
including dioxins, polychlorinated biphenyls (PCBs), and chlori- 
nated solvents. A detailed systems analysis was performed to 
determine the applicability of solar detoxification to the treatment of 
chlorinated solvents. This work determined the cost of destruction 
of trichlorethylene (TCE) a using conventional and a solar-based 
technology were compared for this application. This work provides 
a basis for choosing an application in which solar energy can be 
used to its fullest potential to solve a growing national problem. 9 
refs., 8 figs. 
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7323 (DOE/AL/23711-2) Innovative point focus solar con- 
centrator: Task 2(b) topical report: Optical element evaluation. 
Acurex Corp., Mountain View, CA (USA). Energy and Environmen- 
tal Div. Feb 1986. 22p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract FC04-85AL23711. Order Num- 
ber DE91006931. Source: OSTI; NTIS; GPO Dep. 

Acurex Corporation has a Cooperative Agreement with the 
United States Department of Energy (DOE) to design, build and 
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test a 15-meter diameter Innovative Point Focus Solar Concentra- 
tor. This report presents the results of the Phase | prototype 
reflective panel optical test. The approach selected for this test 
was a quick, simple, and relatively inexpensive evaluation of the 
first outer reflective panel produced. This approach represented a 
tradeoff between extent of results and test costs. The test mea- 
sured the focal quality of the panel, and this result was then 
related to the focal quality of the complete dish assembly. 


7324 (DTH-LV-MEDD-—199) Roof-integrated solar collector 
for domestic hot water: Nordic demonstration plant in 
Ballerup. Vejsig Pedersen, P. Danmarks Tekniske Hoejskole, Lyn- 
gby (Denmark). Lab. for Varmeisolering. Dec 1989. 97p. (In 
Danish). Order Number DE91741572. Source: OSTI; NTIS (US 
Sales Only). 

A demonstration project with a new type of a large roof inte- 
grated solar collector for DHW was built in 1984, for the KAB 
Building Society, in Ballerup near Copenhagen as part of a Nordic 
cooperation on solar energy. The 156 m2 solar collector used, re- 
placing an ordinary roof, was developed as an improvement of a 
Swedish solar collector. Results from a one year monitoring period 
and operational experience are presented in the report together 
with an economical optimization for this kind of large solar heating 
systems. For this solar heating system with approx. 1 m2 of solar 
collector per appartment, a 40% system efficiency of the insolated 
solar energy has been documented. Calculated performance and 
economy for variations of solar collector area per appartment have 
been analyzed, leading to the conclusion that it is more economical 
to use a larger solar collector area per appartment. For instance, 
the use of 3-5 m2 of solar collector per appartment will have the 
same economy as the use of only 1 m2, and will besides this per- 
mit extra saving potentials. It will in this case be possible to have a 
high solar fraction in the summer, and also to cover a large part of 
the heat loss from the circulation od DHW. The solar heating effi- 
ciency per m2 of solar collector will of course be somewhat 
smaller, but this will be compensated by a reduced installation cost 
per m2 of solar collector. In a new EEC supported project, the KAB 
Building Society is using 15 m2 of solar collectors for each of 92 
low energy houses together with a 3000 m3 seasonal storage. For 
this "total energy project”, a 80% saving of the yearly gas demand 
for heating is expected. (AB) 16 refs. 


7325 (SAND-90-1743C) Photocatalytic destruction of 
chlorinated solvents with solar energy. Pacheco, J.; Prairie, M.; 
Yellowhorse, L. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 17p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC04-76DP00789. (CONF-910318-2: 13. 
ASME-JSME international solar energy conference, Reno, NV 
(USA), 17-22 Mar 1991). Order Number DE91000767. Source: 
OSTI; NTIS; GPO Dep. 

Sandia National Laboratories and the Solar Energy Research In- 
stitute are developing a photocatalytic process to destroy organic 
contaminants in water. Tests with common water pollutants are be- 
ing conducted at Sandia’s Solar Thermal Test Facility using a near 
commercial-scale single-axis tracking parabolic trough system with 
glass pipe mounted at its focus. Experiments at this scale provide 
verification of laboratory studies and allow examination of design 
and operation issues at a real-life scale. The catalyst, titanium 
dioxide (TiO), is a harmless material found in paint, cosmetics and 
toothpaste. Experiments were conducted to determine the effect of 
key process parameters on destruction rates of two chlorinated or- 
ganic compounds which are common water pollutants: 
trichloroethylene and trichloroethane. In this paper, we summarize 
the engineering-scale results of these experiments and analyses. 
21 refs., 8 figs. 


7326 (SAND-90-2008C) Analysis and design of two 
stretched-membrane parabolic dish concentrators. Mancini, 
T.R. Sandia National Labs., Albuquerque, NM (USA). [1991]. 21p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO04-76DP00789. (CONF-910001—1: International solar 
energy conference, Reno, NV (USA), ). Order Number 
DE90015831. Source: OSTI; NTIS; GPO Dep. 

In this paper, the designs of the two Stretched-Membrane (SM) 
dishes are analyzed using the computer code CIRCE to model the 
optical performance of the concentrators and a thermal model, 
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which includes conduction, convection, and radiation heat transfer, 
to calculate the thermal losses from the cavity solar receivers. The 
solar collector efficiency, defined as the product of the optical effi- 
ciency of the collector and the thermal efficiency of the receiver, is 
optimized for comparing the performance of several facet arrange- 
ments for the faceted SM dish and the single-element SM dish with 
the state-of-the-art glass-metal dish. Last, the initial designs of 
these two SM dishes are described along with the results of pre- 
liminary performance measurements on their respective optical 
elements. 


7327 (SAND-90-2490C) Advanced solar concentrator de- 
velopment in the United States. Alpert, D.J. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 18p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-9004267—-1: Seminar on solar power systems, Yalta 
(USSR), 22-26 Apr 1990). Order Number DE91005143. Source: 
OSTI; NTIS; GPO Dep. 

Sandia National Laboratories is the lead laboratory for the United 
States Department of Energy’s program to develop, build, and test 
advanced solar concentrators that are low in cost, have high per- 
formance, and demonstrate a long lifetime. The principal focus of 
DOE's concentrator program is on the development of heliostats 
for central receiver power plants and point focus parabolic dishes 
for use with a 25-kWe Stirling engine. The status and future plans 
of DOE's program in each area are reviewed. 29 refs., 7 figs. 


7328 (SERI/TP-255-3369) Solar reflector soiling pattern 
distributions and reflectance measurement requirements. 
Kidney, K. (Colorado Univ., Denver, CO (USA)). Solar Energy Re- 
search Inst., Golden, CO (USA). Oct 1990. 33p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC02-83CH10093. Order Number DE89009431. Source: OSTI; 
NTIS; GPO Dep. 

Short-term specular reflectance losses from optical surfaces 
used in the collection or concentration of solar energy results in 
significant reduction of these systems’ output. Losses range from 
0.1% to 1.0% per day, approaching asymptotes of 25% to 60% for 
periods greater than one year, depending onsite and season. To 
appropriately assess the value of a particular location for the pro- 
duction of power, consideration of the rates of soiling and 
Strategies to minimize losses resulting from soiling must be consid- 
ered. Strategies for measuring the optical performance of reflector 
materials to a specified degree of accuracy have been developed, 
according to the types of soiling patterns observed. It was found 
most soiling occurs with the accumulation of particulates in spots 
of different sizes, and the spot sizes follow a lognormal distribution. 
For most practical situations, it was determined that 10 measure- 
ments with a 1-cm-diameter beam are enough to place the average 
value within 3% of the true value, with a confidence level of 95%. 


7329 Solar ray device for illumination. Mori, Kei. 4 Sep 
1990. Japan Patent priority 116823; CA patent application 
2003490. 15p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A solar ray device comprises a collecting device and an illumina- 
tor. The collecting device has a plurality of optical lenses for 
focusing solar rays, a plurality of light-guiding cables with their light- 
receiving ends disposed at the focal points of the optical lenses, 
and a sensor for detecting the direction of the sun's rays and for 
creating a control signal causing the optical lenses to be directed 
toward the sun. The illuminator receives the light rays transmitted 
through the light-guiding cables and radiates this light through its 
lenses disposed opposite the light-emitting ends of the light-guiding 
cables. The object of the invention is to provide a solar ray device 
for illumination which is capable of evenly projecting solar rays 


over a wide area, which requires no intermediate connection of the 
cables and ensures a minimal loss of light transmission. 4 figs. 


1420 Heat Storage 
Refer also to citation(s) 7316 


68 ERA Vol. 16, No. 3° 


15 GEOTHERMAL ENERGY 


1501 Resources and Availability 


7330 (DOE/ID/12748-3) Boise Geothermal Aquifer Study: 
Final report. Berkeley Group, Inc., Oakland, CA (USA). Jan 1990. 
206p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract FC07-881D12748. Order Number DE91005076. 
Source: OSTI; NTIS; GPO Dep. 

This report is the final product of a detailed review and quantita- 
tive evaluation of existing data for the Boise Front Geothermal 
Aquifer. Upon review of the many publications, and raw data for 
the Boise geothermal aquifer, it became clear that adequate data 
only exists for analysis of current and proposed development within 
a limited area. This region extends approximately 1.5 miles south- 
east of the State Capitol to 0.5 mile northwest. Though there are 
geothermal wells located along the Boise Front outside of this 
area, the lack of production and water level data preclude any de- 
tailed discussions and analysis of their relationship to the central 
resource. As a result, discussion will concentrate on major users 
such as the Capitol Mall (CM) Boise Geothermal LTD. (BGL), Vet- 
erans Administration (VA) and Boise Warm Springs Water District 
(BWSWD). The objectives of this study are: Define the inter- 
relationship of the existing wells and/or portions of the geothermal 
aquifer; evaluate the effects of current and proposed development 
on the geothermal aquifer; estimate longevity of the geothermal re- 
source; and make recommendations for an on-going monitoring 
program. 44 refs., 40 figs., 9 tabs. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 7170, 7330, 7333 


7331 (DOE/ID/12742-1) Geology and geochemistry of the 
Geyser Bight Geothermal Area, Umnak Island, Aleutian Is- 
lands, Alaska: Final report. Nye, C.J. (Alaska Univ., Fairbanks, 
AK (USA). Geophysical Inst.); Motyka, R.J.; Turner, D.L.; Liss, S.A. 
Alaska Univ., Fairbanks, AK (USA). Geophysical Inst.; Alaska 
Dept. of Natural Resources, Fairbanks, AK (USA). Div. of Geologi- 
cal and Geophysical Surveys; Alaska Dept. of Natural Resources, 
Juneau, AK (USA). Div. of Geological and Geophysical Surveys. 
Oct 1990. 199p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract FG07-881D12742 ;FG07-881D12744. 
Order Number DE91006304. Source: OSTI; NTIS; GPO Dep. 

The Geyser Bight geothermal area is located on Umnak Island in 
the central Aleutian Islands. It contains one of the hottest and most 
extensive areas of thermal springs and fumaroles in Alaska, and is 
only documented site in Alaska with geysers. The zone of hot 
springs and fumaroles lies at the head of Geyser Creek, 5 km up a 
broad, flat, alluvial valley from Geyser Bight. At present central 
Umnak is remote and undeveloped. This report describes results of 
a combined program of geologic mapping, K-Ar dating, detailed de- 
scription of hot springs, petrology and geochemistry of volcanic 
and plutonic rock units, and chemistry of geothermal fluids. Our 
mapping documents the presence of plutonic rock much closer to 
the area of hotsprings and fumaroles than previously known, thus 
increasing the probability that plutonic rock may host the geother- 
mal system. K-Ar dating of 23 samples provides a time framework 
for the eruptive history of volcanic rocks as well as a plutonic cool- 
ing age. 


7332 (DOE/ID/12748-2) Geothermal resource analysis Ir 
Twin Falls County, Idaho. Baker, S.J.; Castelin, P.M. Idaho Dept 
of Water Resources, Boise, ID (USA). Oct 1990. 40p. Sponsorec 
by U.S. DOE Conservation & Renewable Energy. DOE Contrac 
FC07-881D12748. Order Number DE91005105. Source: OSTI 
NTIS; GPO Dep. 


Thermal water is prevalent throughout central Twin Falls County 
Most wells and springs that occur in the area produce thermal we 
ter from fractures in the Idavada Volcanics. However, in an are 
east of Hollister, thermal water issues from fractures in the Palec 
zoic rocks. In an attempt to explain the hydrothermal relationshi 
between these two reservoir rocks, one composite model for th 


entire geothermal system in the area is proposed. As with othe 





conceptual models of the system, available geologic, hydrologic, 
and geochemical data were used to develop the model. The chem- 
istry of the thermal water appears to be strongly governed by the 
chemical composition of the rocks that it comes in contact with and 
the length of time that it is exposed to them. The shorter flow paths 
to the south appear to occur entirely within the Paleozoic rocks, 
according to the calcium bicarbonate chemistry of the thermal wa- 
ter. As the flow paths become progressively longer toward the 
north, the thermal waters apparently encounter the silicic volcanics 
during their ascent. The chemistries of the thermal waters gradually 
equilibrate to the new host rock conditions and lose their Paleozoic 
signatures as exposure time increases. Ultimately, the chemistry of 
the thermal water changes to a sodium bicarbonate type. 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 7330, 7331, 7332 


7333 (DOE/ID/12748—1) Geothermal resource analysis in 
the Big Wood River Valley, Blaine County, Idaho. Street, L.V. 
Idaho Dept. of Water Resources, Boise, ID (USA). Oct 1990. 33p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FC07-881ID12748. Order Number DE91005104. Source: 
OSTI; NTIS; GPO Dep. 

A geochemical investigation of both thermal and nonthermal 
springs in the Wood River area was conducted to determine possi- 
ble flowpaths, ages of the waters, and environmental implications. 
Seven thermal springs and five cold springs were sampled for ma- 
jor cations and anions along with arsenic, lithium, boron, deuterium 
and oxygen-18. Eight rocks, representative of outcrops at or near 
the thermal occurrences were sampled and analyzed for major and 
trace elements. The Wood River area hydrothermal springs are di- 
lute Na-HCO3-SiO2 type waters. Calculated reservoir temperatures 
do not exceed 100°C, except for Magic Hot Springs Landing well 
(108°C with Mg correction). The isotope data suggest that the ther- 
mal water is not derived from present-day precipitation, but from 
precipitation when the climate was much colder and wetter. Intru- 
sive igneous rocks of the Idaho batholith have reacted with the 
hydrothermal fluids at depth. The co-location of the thermal springs 
and mining districts suggests that the structures acting as conduits 
for the present-day hydrothermal fluids were also active during the 
emplacement of the ore bodies. 
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7334 (EGG-M-90157) Reservoir related research at Idaho 
National Engineering Laboratory, Lawrence Livermore National 
Laboratory, and Oak Ridge National Laboratory. Renner, J.L. 
(EG and G Idaho, Inc., Idaho Falls, ID (USA)); Kasameyer, P.W.; 
Mesmer, R.E. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 
5p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC07-761D01570. (CONF-9004131-8: The national 
energy strategy—the role of geothermal technology development, 
San Francisco, CA (USA), 18-20 Apr 1990). Order Number 
DE91006113. Source: OSTI; NTIS; GPO Dep. 

Idaho National Engineering Laboratory (INEL), Lawrence Liver- 
more National Laboratory (LLNL), and Oak Ridge National 
Laboratory (ORNL) conduct research in reservoir engineering, geo- 
physics, and geochemistry, respectively, in support of the DOE 
Reservoir Technology Research Program. INEL's research has 
centered on the development of a reservoir simulation code to pre- 
dict heat and solute transfer in fractured, porous media. In support 
of the initiatives for research at the The Geysers, INEL will initiate 
in cooperation with Lawrence Berkeley Laboratory, studies of injec- 
tion and related interference effects at The Geysers. Work at LLNL 
is centered on analysis of the seismicity associated with production 
and injection at geothermal systems and effects of geothermal sys- 
tems on seismic signals. LLNL is continuing studies of seismic 
attenuation related to the presence of steam at The Geysers. 
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ORNL conducts research to obtain the thermodynamic and kinetic 
data needed as input into geochemical models such as those be- 
ing developed by John Weare of the University of California, San 
Diego that predict the phase behavior and corrosion characteristics 
of geothermal brines. The current program at ORNL addresses the 
ion interaction parameters of bisulfate ion (HSO-) with H* and 
Nat, the dissociation constant of HSO,~, OH~, and the solubility 
and specification of aluminum in the system H*-Na*-K*-Cl--OH-. 
ORNL is initiating studies of the distribution of HCI in steam in sup- 
port of the expanded research program at The Geysers. 3 refs. 
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7335 (DOE/NASA-5266-2) Historical development of the 
windmill. Shepherd, D.G. Cornell Univ., Ithaca, NY (USA). Dept. 
of Mechanical and Aerospace Engineering. Dec 1990. 46p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy; National 
Aeronautics and Space Administration. DOE Contract Al01- 
76ET20320. Contract NAS3-25266. (NASA-CR-4337). Order 
Number DE91006447. Source: OSTI; NTIS; GPO Dep. 

Throughout history, windmill technology represented the highest 
levels of development in those technical fields we now refer to as 
mechanical engineering, civil engineering, and aerodynamics. This 
report describes key stages in the technical development of wind- 
mills as prime movers — from antiquity to construction of the 
well-known Smith-Putnam wind turbine generator of the 1940's, 
which laid the foundation for modern wind turbines. Subjects cov- 
ered are windmills in ancient times; the vertical-axis Persian 
windmill; the horizontal-axis European windmill (including both post 
mills and tower mills); technology improvements in sails, controls, 
and analysis; the American farm windmill; the transition from wind- 
mills to wind turbines for generating electricity at the end of the 
19th century; and wind turbine development in the first half of the 
20th century. 43 refs. 


1706 Wind Energy Engineering 
Refer also to citation(s) 7648 


7336 (RISO-M-2872) Reliability of smaller wind turbines. 
Petersen, K.E.; Hjuler Jensen, P.; Krogsgaard, J.; Rasmussen, B.; 
Winther-Jensen, M. Risoe National Lab., Roskilde (Denmark). 
System Analysis. May 1990. 85p. (in Danish). Contract EM- 
1364/86-3;Contract EM-1364/87-6. Order Number DE91741579. 
Source: OSTI; NTIS (US Sales Only). 

EFP-86; EFP-87. 

Denmark has today a leading position within the development of 
wind turbines for electric power generation. During the recent years 
with extremely high progress some very expensive experiences 
were obtained from serious incidents or breakdowns. A systematic 
collection and evaluation of operation experiences has not been 
performed to improve the designs and avoid the costly incidents. In 
this report technical economic modelling of small wind turbines is 
discussed, taking into account failures, repair times, investments 
and maintenance costs. Fault trees describing the logical relation- 
ship between failures of single components have been developed 
for 12 main subsystems of a wind turbine. The chosen approach 
was a fault tree representation combined with some cost factors, 
using TTT-transform (Total Time on Test) for data analysis which 
proved to be efficient and flexible. The main limitation of the model 
and its application was lack of data. The data collection which is 
used today, has to be improved in order to get more detailed infor- 
mation on failure causes, outage times and repair costs to 
eliminate subjective judgements. The work performed showed that 
the model can be used for the purposes required. It means that it 
is able to show the effect of plant modification on system reliability 
and availability and the corresponding changes in the life cycle 
cost. (author) 8 tabs., 4 ills., 10 refs. 


7337 (SAND-90-2030C) A 34-meter VAWT [Vertical Axis 
Wind Turbine] point design. Ashwill, T.D.; Berg, D.E.; Dodd, 
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H.M.; Rumsey, M.A.; Sutherland, H.J.; Veers, P.S. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 8p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. (CONF-910318-6: 13. ASME-JSME_ international 
solar energy conference, Reno, NV (USA), 17-22 Mar 1991). Order 
Number DE91004565. Source: OSTI; NTIS; GPO Dep. 

The Wind Energy Division at Sandia National Laboratories re- 
cently completed a point design based on the 34-m Vertical Axis 
Wind Turbine (VAWT) Test Bed. The 34-m Test Bed research ma- 
chine incorporates several innovations that improve Darrieus 
technology, including increased energy production, over previous 
machines. The point design differs minimally from the Test Bed; but 
by removing research-related items, its estimated cost is substan- 
tially reduced. The point design is a first step towards a 
Test-Bed-based commercial machine that would be competitive 
with conventional sources of power in the mid-1990s. 11 refs., 12 
figs., 4 tabs. 
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Refer also to citation(s) 7564, 9263 


2001 Power Plants and Power Generation 
Refer also to citation(s) 6986, 6991, 6992, 6993, 6994 


7338 (BNL-45361) Life extension of gas turbines used for 
power generation. Lofaro, R.; Villaran, M. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 10p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
901223-1: Power-Gen '90: 3rd international power generation 
industries conference and exhibition, Orlando, FL (USA), 4-6 Dec 
1990). Order Number DE91006350. Source: OSTI; NTIS; GPO 
Dep. 

Gas turbines have traditionally been used by electric utilities to 
supplement generating capacity during peak demand periods. As 
they age, the utility is faced with the decision of either replacing 
the units to maintain a reliable source of generating capacity, or 
extending the life of the units through the use of improved mainte- 
nance and monitoring techniques. This paper discusses some of 
the considerations for extended life operation of gas turbines. To 
perform this study, actual operating and failure data for 50 Pratt & 
Whitney FT-4 gas turbines were collected from a cooperating utility 
and analyzed to identify predominant failure causes and compo- 
nents most frequently failed. Failure rates for individual engine 
modules were calculated as a function of engine age to identify 
time-dependent trends and their effect on engine reliability. Mean 
time between failures and engine availability were also determined 
and are presented. Based on the results of the analysis, potential 
improvements to operation and maintenance methods were identi- 
fied and are discussed. 5 refs., 7 figs. 


7339 (DOE/ID/12735-T11) Magnetohydrodynamic projects 
at the CDIF [Component Development and Integration Facility]: 
Quarterly technical progress report, July 1—-September 30, 
1990. MSE, Inc., Butte, MT (USA). [1990]. 16p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC07-881D12735. Order Num- 
ber DE91005792. Source: OSTI; NTIS; GPO Dep. 

This quarterly technical progress report presents the tasks ac- 
complished at the Component Development and Integration Facility 
during the fourth quarter of FY90. Areas of technical progress this 
quarter included: coal system development; seed system develop- 
ment; test bay modification; channel power dissipation and 
distribution system development; oxygen system storage upgrade; 
iron core magnet thermal protection system oxygen checkout; TRW 
slag rejector/CDIF slag removal project; stack gas/environmental 
compliance upgrade; coal-fired combustor support; 1A channels 
fabrication and assembly; support of Mississippi State University di- 
agnostic testing; test operations and results; data enhancement; 
data analysis and modeling; technical papers; and projected activi- 
ties. 2 tabs. 
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7340 (UBA-FB-90-047) Reduction of the NOx-emissions 
from a gas fired boiler using reburning. Rathmann, H. Stein- 
mueller (L.u.C.) GmbH, Gummersbach (Germany,  F.R.); 
Umweltbundesamt, Berlin (Germany,. F.R.). 8 Jun 1990. 113p. (In 
German). Contract UFOPLAN-Nr. 10403514. Order Number 
DE91744676. Source: OSTI; NTIS (US Sales Only). 

During the retrofit from heavy fuel oil to gas on the number 4 
boiler of the HKW Merkenich owned by the GEW Koeln AG, 6 
staged mixing burners combined with flue gas recirculation were 
built in. Additionally, gas could be injected through seperate gas 
nozzles positioned at the circumference of the burner. This was to 
allow fuel staging at each single burner. It was the objective of the 
research program, to monitor the pollutant emissions under various 
burner adjustments and to minimize the NO,-emissions. The most 
significant reduction was achieved by flue gas recirculation into the 
combustion air. The burner-related fuel staging, nevertheless, did 
not show any significant effect. For this, a rather fast mixing of the 
secondary fuel with the primary was the most probable reason. 
Thus, a reducing zone after the primary flame was not really estab- 
lished. (orig.) With 6 refs., 32 figs. 


7341 Steam turbine, rotor shaft thereof, and heat resisting 
steel. Siga, Masao; Fukui, Yutaka; Kuriyama, Mitsuo; Maeno, 
Yoshimi; Suwa, Masateru; Kaneko, Ryoichi; Onoda, Takeshi; Kaji- 
wara, Hidefum; Watanabe, Yasuo; Takahashi, Shintaro; Tan, 
Toshimi. 11 Sep 1990. Japan Patent priority 01126622; CA patent 
application 2009120. 67p. Source: Micromedia Ltd., Technical Infor- 
mation Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, 
Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A steam turbine comprises a rotor shaft integrating high and low 
pressure portions provided with blades at the final stage of the tur- 
bine having a length of not less than 30 in. In the turbine of the 
invention, the steam temperature at the first stage blades is 
530°C, and a ratio (L/D) of a length L defined between bearings of 
the rotor shaft to a diameter D measured between the terminal 
ends of the final stage blades is 1.4 to 2.3. The rotor shaft is com- 
posed of heat resisting steel containing, by weight, 0.15 to 0.4% C, 
not more than 0.1% Si, 0.05 to 0.25% Mn, 1.5 to 2.5% Ni, 0.8 to 
2.5% Cr, 0.8 to 2.5% Mo, and 0.15 to 0.35% V. In addition, the 
heat resisting steel may contain at least one of Nb, Ta, W, Ti, Al, 
Zr, B, Ca, and rare earth elements. A method of fabricating these 
steels is also disclosed. The steam turbine according to this inven- 
tion is most suitably applied to a thermal power plant having an 
intermediate capacity of 100,000 to 300,000 kW, and has the ad- 
vantages of compact size and improved thermal efficiency. In 
particular, the steam turbine is provided with the longest blades 
having a length of 33.5 in. and at least 90 pieces of the blades can 
be planted around the overall circumference. 9 figs., 6 tabs. 
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Refer also to citation(s) 6975, 6976, 6977, 6993, 6994, 7022, 
8158, 8159 


7342 (CONF-900317—1) Alternative SO2 and NO, emis- 
sion reduction technologies for stationary sources: A 
comparative analysis. Emmel, T.E. (Radian Corp., Austin, TX 
(USA)); South, D.W. Argonne National Lab., IL (USA). [1990]. 21p. 
Sponsored by U.S. DOE Environment Health & Safety; U.S. DOE 
Fossil Energy. DOE Contract W-31109-ENG-38. From IGCI forum 
90: air pollution controls for power production facilities-recent op- 
erating experience; Baltimore, MD (USA); 28-30 Mar 1990. Order 
Number DE91004438. Source: OSTI; NTIS; GPO Dep. 

Emission control of acid rain precursors is currently the subject 
of intense debate on Capitol Hill. Numerous bills have been intro- 
duced which call for substantial reduction in sulfur dioxide (SO2) 
and nitrogen oxide (NOx) emissions from operating utility and in- 
dustrial boilers. The primary focus of the debates is on the cost, 
applicability and potential market impacts of emissions control op- 
tions available to achieve the desired reductions. These topics are 
also the focus of a report in preparation for the 1990 Assessment 
of the National Acid Precipitation Assessment Program (NAPAP). 
This paper summarizes some of the abatement technology infor- 
mation for utility boilers contained in the NAPAP report. First the 





major provisions in the proposed acid rain legislation are summa- 
rized and the emission reduction options potentially applicable to 
the utility boiler population discussed. This is followed by discus- 
sion of the retrofit issues for utility boilers and a synopsis of the 
applicability and cost of retrofit emission control options. Since the 
focus of the current proposed legislation is on near-term reduction 
requirements for utility boilers, this paper emphasizes retrofit con- 
trol options. 1 ref., 12 figs., 3 tabs. 


7343 (CONF-900958-3) Opportunities for integrated pollu- 
tion control retrofits. Markussen, J.M. (USDOE Pittsburgh Energy 
Technology Center, PA (USA)); Livengood, C.D. Argonne National 
Lab., IL (USA). [1990]. 14p. Sponsored by U.S. DOE Fossil En- 
ergy. DOE Contract W-31109-ENG-38. From 7. annual international 
Pittsburgh coal conference; Pittsburgh, PA (USA); 10-14 Sep 1990. 
Order Number DE91006562. Source: OSTI; NTIS; GPO Dep. 

Conventional flue gas cleanup technologies have been used for 
many years at electric utility and large industrial boiler sites for 
control of sulfur dioxide (SO2) and particulate matter (PM). Nitro- 
gen oxides (NOx) control at the mandated US emission levels has 
generally been met through combustion modification techniques. 
Pending legislation is expected to require the retrofit of many addi- 
tional US installations with SO2 controls and may also require 
greater reduction of NO, emissions. Several research efforts have 
recently been directed at this objective with a primary emphasis on 
combining NO, and SOz2 control. This paper reviews both inte- 
grated wet and dry scrubbing technologies that have undergone 
research and development efforts and that are particularly applica- 
ble to retrofits. The discussion will focus on their performance 
potential and developmental status. Particulate control devices are 
also considered since they can contribute significantly to NO,/SO2 
removal. 13 refs., 9 figs. 


7344 (CONF-901097—2) The dynamic market for SO», 


emissions permits under the proposed clean air act amend- 
ments. Hanson, D.A. (Argonne National Lab., IL (USA)); Lurie, G.; 
Fox, J.; Lyon, T. Argonne National Lab., IL (USA). Oct 1990. 15p. 


Sponsored by U.S. DOE Fossil Energy. DOE Contract W-31109- 
ENG-38. From 12. annual North American conference of the 
International Association for Energy Economics (IAEE); Ottawa 
(Canada); 1-3 Oct 1990. Order Number DE91006438. Source: 
OSTI; NTIS; GPO Dep. 

This report describes two models CSTM and AUSM, applied to 
meeting SO. emission standards. The CSTM model is a coal mar- 
ket model which models supply and coal prices. The AUSM model 
is a generating plant level electric utility simulation model. (CBS) 


7345 (CRIE-T-89045) Field study for nitrous oxide emis- 
sion from fossil fuel-fired power plants. Yokoyama, T. (Central 
Research Inst. of Electric Power Industry, Tokyo (Japan)); Mat- 
suda, H. Central Research Inst. of Electric Power Industry, Komae, 
Tokyo (Japan). Energy and Environment Lab. May 1990. 44p. (in 
Japanese). Order Number DE91736743. Source: OSTI; NTIS (US 
Sales Only). 

This investigation has been conducted with the object of eluci- 
dating the actual situation on N 2 O emission from fossil fuel-fired 
power plants in Japan, with the establishment of adequate measur- 
ing method of N 2 O concentrations in flue gas. On 43 fossil 
fuel-fired power plants (coal-fired 7 plants, fuel/crude oil-fired 21 
plants, and LNG-fired 15 plants) in Japan, a field study on N 2 O in 
flue gas was carried out. Sample collection methods used during 
the study were designed to prevent N 2 O formation by removing 
SO 2 and water from the collected gas samples, furthermore CO 2 
was removed to prevent measurement interruption. Samples were 
analyzed ECD or TCD gas chromatography. The average flue gas 
N 2 O concentration for the 43 units studied was 0.3ppm which 
was equivalent to or below the background atmospheric N 2 O 
levels at the sites studied. Also the average flue gas CH 4 concen- 
tration was 0.4ppm and lower than the atmospheric CH 4 levels 1.7 
- 2.0 ppm. 13 refs., 27 figs., 17 tabs. 


7346 (DOE/PC/79748-T1) Control of fine particulate emis- 
sions from coal-fired utility boilers: Spin filter collection 
device (rotary cyclone): Final report, January 1, 1988—January 
31, 1990. He, Bo X. Little (Arthur D.), Inc., Cambridge, MA (USA). 
Jan 1990. 111p. Sponsored by U.S. DOE Fossil Energy. DOE 
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Contract AC22-87PC79748. Order Number DE91005528. Source: 
OSTI; NTIS; GPO Dep. 

A bench-scale test program has been performed to evaluate the 
concept of placing a porous cylindrical surface (such as a metal 
screen) at the core of a container and spinning the surface with an 
external motor for fine particulate/gas separation. The rotating sur- 
face enhances the centrifugal effects in the annular region and 
provides a smooth transition between the flow in the annular and 
core regions and acts like an enhanced cyclone. It is therefore 
called a “rotary cyclone.” The porous surface is self-cleaning and 
offers good steady-state pressure drop characteristics. Objectives 
of this project are: (1) to carry out theoretical and experimental 
investigations using the rotary cyclone concept to capture particu- 
lates in the 0.5 to 10 micron size range; and (2) to evaluate its 
economic feasibility based on an engineering scale-up and com- 
parison with conventional fabric filter and electrostatic precipitator 
systems. It was demonstrated that the efficiency in separating fine 
particulates is governed by two major characteristics, i.e., the mag- 
nitude of the centrifugal force and the approach velocity or the 
gas-to-surface area ratio. Results from the bench-scale tests have 
shown a collection efficiency of well over 99% for a typical fly ash. 
A preliminary conceptual design for a 40 MW installation was de- 
veloped based on the experimental work. 4 refs., 4 figs., 8 tabs. 


7347 (DOE/PC/88873-T8) Global evaluation of mass 
transfer effects: In-duct injection flue gas desulfurization: Fi- 
nal report. Cole, J.A.; Newton, G.H.; Kramlich, J.C.; Payne, R. 
Energy and Environmental Research Corp., Irvine, CA (USA). 30 
Sep 1990. 230p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract AC22-88PC88873. Order Number DE91005529. Source: 
OSTI; NTIS; GPO Dep. 

Sorbent injection is a low capital cost, low operating cost ap- 
proach to SOz control targeted primarily at older boilers for which 
conventional fuel gas desulfurization is not economically viable. 
Duct injection is one variation of this concept in which the sorbent, 
either a dry powder or a slurry, is injected into the cooler regions of 
the boiler, generally downstream of the air heaters. The attractive- 
ness of duct injection is tied to the fact that it avoids much of the 
boiler heat transfer equipment and thus has minimal impact of 
boiler performance. Both capital and operating cost are low. This 
program has as its objectives three performance related issues to 
address: (1) experimentally identify limits on sorbent performance. 
(2) identify and test sorbent performance enhancement strategies. 
(3) develop a compute model of the duct injection process. Two 
major tasks are described: a laboratory-scale global experiment 
and development of process model. Both are aimed at understand- 
ing and quantifying the rate-limiting processes which control SO2 
capture by lime slurry during boiler duct injection. 29 refs., 35 figs., 
4 tabs. 


7348 (TVA/WR/WO-30/4) Water quality investigation of 
Kingston Fossil Plant dry ash stacking. Bohac, C.E. Tennessee 
Valley Authority, Chattanooga, TN (USA). Div. of Water Resources. 
Apr 1990. 84p. Sponsored by Tennessee Valley Authority. Order 
Number DE91005453. Source: OSTI; NTIS. 

Changing to a dry ash disposal systems at Kingston Fossil Plant 
(KFP) raises several water quality issues. The first is that removing 
the fly ash from the ash pond could alter the characteristics of the 
ash pond discharge to the river. The second concerns proper dis- 
posal of the runoff and possibly leachate from the dry ash stack. 
The third is that dry ash stacking might change the potential for 
groundwater contamination at the KFP. This report addresses each 
of these issues. The effects on the ash pond and its discharge are 
described first. The report is intended to provide reference material 
to TVA staff in preparation of environmental review documents for 
new ash disposal areas at Kingston. Although the investigation 
was directed toward analysis of dry stacking, considerations for 
other disposal options are also discussed. This report was re- 
viewed in draft form under the title “Assessment of Kingston Fossil 
Plant Dry Ash Stacking on the Ash Pond and Groundwater Qual- 
ity.” 11 refs., 3 figs., 18 tabs. 


7349 Scrubbing column for an apparatus for the desulfur- 
ization of flue gases. Stehning, W. 7 Aug 1990. Germany, F.R. 
Patent priority P3843810043; CA patent application 2006246. 18p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
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de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

This invention relates to a scrubbing column or tower of the type 
in which a flue gas in an apparatus for the desulfurization of the 
flue gases from a boiler, especially a power plant boiler, are sub- 
jected to treatment with a scrubbing liquid containing CaO, CaCO, 
or Ca(OH)2 so that a suspension of CaSO3 or Ca SO, is collected 
and withdrawn. More particularly, the invention relates to an appa- 
ratus of this type in which an impingement baffle type of droplet 
separator at the head of the scrubbing column can strip water from 
the scrubbed gases leaving the column. The main object of the in- 
vention is to provide a scrubber which extends the principles of 
previous related patents and provides a construction which is more 
reliable, functions better, and can reduce pressure drops in the ap- 
paratus without a detrimental effect on the degree of separation of 
the scrubbing liquid from the entraining gas. These and other ob- 
jectives are attained with a cylindrical scrubbing column having a 
cylindrical water-separator head and provided with an upwardly 
converging partition defining a diametrically exending elongated 
slot which communicates between the scrubbing region of the col- 
umn and the head. The slot is aligned with a radial outlet for the 
flue gases from the head, and is flanked by a pair of impingement 
baffle register walls which remove water from the flue gas. A fur- 
ther wall is provided at the end of the slot turned toward the radial 
outlet. The walls can converge in the direction of upward gas flow 
and the compartments behind the walls communicate with the ra- 
dial outlet. 4 figs. 
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7350 (WSRC-MS-90-228) Machinery Vibration Monitoring 
Program at the Savannah River Site. Potvin, M.M. Westinghouse 
Savannah River Co., Aiken, SC (USA). [1990]. 46p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
(CONF-901272-1: 1990 topical meeting on nuclear power plant 
and facility maintenance, Salt Lake City, UT (USA), 15 Dec 1990). 
Order Number DE91006373. Source: OSTI; NTIS; INIS; GPO Dep. 

The Reactor Maintenance's Machinery Vibration Monitoring 
Program (MVMP) plays an essential role in ensuring the safe oper- 
ation of the three Production Reactors at the Westinghouse 
Savannah River Company (WRSC) Savannah River Site (SRS). 
This program has increased machinery availability and reduced 
maintenance cost by the early detection and determination of ma- 
chinery problems. This paper presents the Reactor Maintenance’s 
Machinery Vibration Monitoring Program, which has been docu- 
mented based on Electric Power Research Institute's (EPRI) 
NP-5311, Utility Machinery Monitoring Guide, and some examples 
of the successes that it has enjoyed. 


2005 Environmental Aspects 
Refer also to citation(s) 7348, 8170 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 7344, 7568 


7351 (ORNL-6643) An assessment of using oil shale for 
power production in the Hashemite Kingdom of Jordan. Hill, 
L.J.; Holcomb, R.S.; Petrich, C.H.; Roop, R.D. Oak Ridge National 
Lab., TN (USA). Nov 1990. 131p. Sponsored by US Agency for In- 
ternational Development. DOE Contract AC05-840R21400. Order 
Number DE91005630. Source: OSTI; NTIS; GPO Dep. 

This report addresses the oil shale-for-power-production option in 
Jordan. Under consideration are 20- and 50-MW demonstration 
units and a 400-MW, commercial-scale plant with, at the 400-MW 
scale, a mining operation capable of supplying 7.8 million tonnes 
per year of shale fuel and also capable of disposal of up to 6.1 mil- 
lion tonnes per year of wetted ash. The plant would be a direct 
combustion facility, burning crushed oil shale through use of circu- 
lating fluidized bed combustion technology. The report emphasizes 
four areas: (1) the need for power in Jordan, (2) environmental 
aspects of the proposed oil shale-for-power plant(s), (3) the engi- 
neering feasibility of using Jordan's oil shale in circulating fluidized 
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bed combustion (CFBC) boiler, and (4) the economic feasibility of 
the proposed plant(s). A sensitivity study was conducted to deter- 
mine the economic feasibility of the proposed plant(s) under 
different cost assumptions and revenue flows over the plant's life- 
time. The sensitivity results are extended to include the major 
extra-firm benefits of the shale-for-power option: (1) foreign 
exchange savings from using domestic energy resources, (2) ag- 
gregate income effects of using Jordan’s indigenous labor force, 
and (3) a higher level of energy security. 14 figs., 47 tabs. 
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7352 (INIS-mf—12758) Proceedings of the 15. Scientific 
meeting; 4. Latin American meeting and 1. Sessions on nu- 
clear power plants in San Carlos de Bariloche, Argentina, 2-6 
November 1987. Asociacion Argentina de Tecnologia Nuclear, 
Buenos Aires (Argentina). 1987 735p. (In Spanish). (CONF- 
8711355—: 15. scientific meeting and 4th Latin American meeting 
and 1st sessions on nuclear power plants, San Carlos de Bariloche 
(Argentina), 2 Nov 1987). Order Number DE91003052. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published as report CNEA-D-DP-Hd—280. 

Selected items have been processed separately for inclusion in 
the Energy Data Base. (DLC) 
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Refer also to citation(s) 7117, 7398, 7438, 7461, 7463, 7472, 
7484, 7485, 7486, 7489, 7490, 7491, 7492, 7495, 7496, 7501, 
7502, 7504, 7506, 7745 


7353 (CONF-9010185—19) Irradiation-induced sensitiza- 
tion of austenitic stainless steel in-core components. Chung, 
H.M.; Sanecki, J.E.; Ruther, W.E.; Kassner, T.F. Argonne National 
Lab., IL (USA). Oct 1990. 15p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract W-31109-ENG-38. From 18. water re- 
actor safety information meeting; Gaithersburg, MD (USA); 22-24 
Oct 1990. Order Number DE91006454. Source: OSTI; NTIS; INIS; 
GPO Dep. 

High- and commercial-purity specimens of Type 304 SS from 
BWR absorber rod tubes, irradiated during service to fluence levels 
of 6 x 107° to 2 x 10°’ n.cm-? (E > 1 MeV) in two reactors, 
were examined by Auger electron spectroscopy to characterize 
irradiation-induced grain boundary segregation and depletion of al- 
loying and impurity elements, which have been associated with 
irradiation-assisted stress corrosion cracking (IASCC) of the steel. 
Ductile and intergranular fracture surfaces were produced by bend- 
ing of hydrogen-charged specimens in the ultra-high vacuum of 
Auger microscope. .The intergranular fracture surfaces in high- 
fluence commercial-purity material were characterized by relatively 
high levels of Si, P, and In segregation. An Auger energy peak at 
59 eV indicated either segregation of an unidentified element or 
formation of an unidentified compound on the grain boundary. In 
contrast to the commercial-purity material, segregation of the impu- 
rity elements and intergranular failure in the high-purity material 
were negligible for a similar fluence level. However, grain boundary 
depletion of Cr was more significant in high-purity material than in 
commercial-purity material, which indicates that irradiation-induced 
segregation of impurity elements and depletion of alloying elements 
are interdependent. 7 refs., 10 figs., 2 tabs. 


7354 (CONF-9010185-21) Estimation of fracture tough- 
ness of cast stainless steels in LWR [light water reactor] 
systems. Chopra, O.K. Argonne National Lab., IL (USA). Oct 
1990. 44p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract W-31109-ENG-38. From 18. water reactor safety informa- 
tion meeting; Gaithersburg, MD (USA); 22-24 Oct 1990. Order 
Number DE91006636. Source: OSTI; NTIS; INIS; GPO Dep. 

A procedure and correlations are presented for predicting frac- 
ture toughness J-R curves and impact strength of aged cast 
stainless steels from known material information. The “saturation” 





fracture toughness of a specific cast stainless steel, i.e., the mini- 
mum fracture toughness that would ever be achieved for the 
material after long-term service, is estimated from the degree of 
embrittlement at saturation. Degree of embrittlement is character- 
ized in terms of room-temperature Charpy-impact energy. The 
variation of the impact energy at saturation for different materials is 
described in terms of a material parameter ©, which is determined 
from the chemical composition and ferrite morphology. The fracture 
toughness J-R curve for the material is then obtained from correla- 
tions between room-temperature Charpy-impact energy and 
fracture toughness. Fracture toughness as a function of time and 
temperature of reactor service is estimated from the kinetics of em- 
brittlement, which is determined from the chemical composition. 
Examples for estimating impact strength and fracture toughness of 
cast stainless steel components during reactor service are de- 
scribed. A common “lower-bound” J-R curve for cast stainless 
steels with unknown chemical composition is also defined. 15 refs., 
19 figs., 3 tabs. 


7355 (IWGATWR-3, pp. 36-42) Research and development 
of next generation light water reactors in Japan. Oka, Y. (Tokyo 
Univ. (Japan). Faculty of Engineering). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Ad- 
vanced Technologies for Water Cooled Reactors. Nov 1990. 
(CONF-890395-: International Atomic Energy Agency technical 
committee meeting on passive safety features in current and future 
water-cooled reactors, Moscow (USSR), 21-24 Mar 1989). In Pas- 
sive safety features in current and future water cooled reactors: 
Proceedings of a technical committee meeting held in Moscow, 21- 
24 March 1989. 162p. Order Number DE91617394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since the commencement of nuclear energy in Japan the num- 
ber of commercial nuclear power stations has been steadily 
increased. At the end of 1988 a 36 commercial plants are in opera- 
tion and 12 further LWRs are under construction. In view of the 
expected Japanese electricity demand for the next 15 years ABWR 
and APWR are developed. Those 1300 MWe advanced LWRs 
were designed to increase both economy, reliability and safety. 
Small and medium-sized reactors, however, will complement the 
large-sized plants and might be the candidates of the 
next-generation LWRs. This paper gives a survey about the investi- 
gation of sophisticated safety systems for small and medium-sized 
reactors. (author). 10 refs, 5 figs, 2 tabs. 


7356 (IWGATWR-3, pp. 44-50) The role of passive and in- 
herent safety properties in Siemens/KWU nuclear power 
plants. Gremm, O. (Siemens AG Unternehmensbereich KWU, Er- 
langen (Germany, F.R.)). International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Advanced Tech- 
nologies for Water Cooled Reactors. Nov 1990. (CONF-890395—: 
International Atomic Energy Agency technical committee meeting 
on passive safety features in current and future water-cooled reac- 
tors, Moscow (USSR), 21-24 Mar 1989). In Passive safety features 
in current and future water cooled reactors: Proceedings of a tech- 
nical committee meeting held in Moscow, 21-24 March 1989. 
162p. Order Number DE91617394. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In Siemens/KWU Nuclear Power Plants the applied safety con- 
cept consist of a well balanced combination of active, passive use 
well is inherent safety measures. In principle it is not possible to 
realise a safety concept exclusively with inherent and/or passive 
safety properties. The respective measures and arguments will be 
explained in detail in the presentation. In addition the Siemens/ 
KWU safety concept with examples of the role of inherent and pas- 
sive safety measures will be illustrated. (author). 9 refs, 9 figs. 


7357 (IWGATWR-3, pp. 51-57) Passive systems for light 
water reactors. Adinolfi, R. (Ansaldo S.p.A., Genoa (italy)); 
Noviello, L. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Advanced Technologies for Water 
Cooled Reactors. Nov 1990. (CONF-890395-—: International Atomic 
Energy Agency technical committee meeting on passive safety fea- 
tures in current and future water-cooled reactors, Moscow (USSR), 
21-24 Mar 1989). In Passive safety features in current and future 
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water cooled reactors: Proceedings of a technical committee meet- 
ing held in Moscow, 21-24 March 1989. 162p. Order Number 
DE91617394. Source: OST!; NTIS (US Sales Only); INIS. 

The paper reviews the most original concepts that have been 
considered in Italy for the back-fitting of the nuclear power plants in 
order to reduce the probability and the importance of the release to 
the environment in case of a core melt. With reference either to 
BWR or PWR, passive concepts have been considered for back- 
fitting in the following areas: pump seals damage prevention and 
ECCS passive operation; reactor passive depressurization; molten 
reactor core passive cooling; metal containment passive water cool- 
ing through a water tank located at high level; containment isolation 
improvement through a sealing system; containment leaks control 
and limitation of environmental release. In addition some consider- 
ations will be made on the protection against external events 
introduced from the beginning on the PUN design either on building 
and equipment lay-out either on structure design. (author). 5 figs. 


7358 (IWGATWR-3, pp. 135-139) Conceptual design and 
safety characteristics of the natural circulation boiling water 
reactor HSBWR-600. Naitoh, M. (Hitachi Ltd., Ibaraki (Japan). En- 
ergy Research Lab.); Kataoka, Y.; Suzuki, H.; Sumida, |.; Horiuchi, 
T.; Akita, M.; Miki, M. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Advanced Technologies 
for Water Cooled Reactors. Nov 1990. (CONF-890395—: Interna- 
tional Atomic Energy Agency technical committee meeting on 
passive safety features in current and future water-cooled reactors, 
Moscow (USSR), 21-24 Mar 1989). In Passive safety features in 
current and future water cooled reactors: Proceedings of a techni- 
cal committee meeting held in Moscow, 21-24 March 1989. 162p. 
Order Number DE91617394. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The HSBWR (Hitachi Small BWR) with a rated capacity of 600 
MW electricity has been conceptually designed. The components 
and systems are simplified by adopting natural circulation and the 
passive ECCS, and eliminating steam separators. The volume of 
the reactor building is about 50% of that for current BWRs with the 
same rated capacity, and the construction period is 32-36 months 
until commercial operation. The major safety systems are: (1) an 
accumulated water injection system as an ECCS; (2) an outer 
pool, which stands outside of the steel primary containment vessel, 
as a long term cooling system after LOCAs; and (3) a steam driven 
reactor core isolation cooling system for high pressure water injec- 
tion. The grace period is one day for core cooling and 3 days for 
the containment vessel heat removal. The infinite grace period for 
core cooling is also available as an option. LOCA analysis showed 
that the core will always be covered by a two-phase mixture, re- 
sulting in no core heat-up. The fundamental experiments and 
analyses showed sufficient capability of the outer pool for long term 
heat removal. (author). 12 refs, 17 figs, 3 tabs. 


7359 (IWGATWR-3, pp. 140-145) Identification and char- 
acterization of e safety system and inherent safety 
feature building blocks for advanced light-water reactors. Fors- 
berg, C.W. (Oak Ridge National Lab., TN (USA)). Intemational 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Advanced Technologies for Water Cooled Reactors. Nov 
1990. (CONF-890395—: International Atomic Energy Agency tech- 
nical committee meeting on passive safety features in current and 
future water-cooled reactors, Moscow (USSR), 21-24 Mar 1989). In 
Passive safety features in current and future water cooled reactors: 
Proceedings of a technical committee meeting held in Moscow, 21- 
24 March 1989. 162p. Order Number DE91617394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Oak Ridge National Laboratory (ORNL) is investigating passive 
and inherent safety options for Advanced Light-Water Reactors 
(ALWRs). A major activity in 1989 includes identification and char- 
acterization of passive safety system and inherent safety feature 
building blocks, both existing and proposed, for ALWRs. Prelimi- 
nary results of this work are reported herein. (author). 11 refs, 1 
fig., 3 tabs. 


7360 (PNL-SA-18941) Experience with non-fuel-bearing 
components in LWR [light-water reactor] fuel systems. Bailey, 
W.J.; Berting, F.M. Pacific Northwest Lab., Richland, WA (USA). 
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Dec 1990. 18p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-76RL01830. (CONF-910166-3: 8. 
Institute of Nuclear Materials Management (INMM) seminar on 
spent fuel management, Washington, DC (USA), 16-18 Jan 1991). 
Order Number DE91006715. Source: OSTI; NTIS; INIS; GPO Dep. 

Many non-fuel-bearing components are so closely associated 
with the spent fuel assemblies that their integrity and behavior 
must be taken into consideration with the fuel assemblies, when 
handling spent fuel of planning waste management activities. Pre- 
sented herein is some of the experience that has been gained over 
the past two decades from non-fuel-bearing components in light- 
water reactors (LWRs), both pressurized-water reactors (PWRs) 
and boiling-water reactors (BWRs). Among the most important of 
these components are the control rod systems, the absorber and 
burnable poison rods, and the fuel assembly channels. 15 refs., 5 
figs., 2 tabs. 


7361 (UCRL-CR-105339) Praise enhancements to include 
general strain hardening exponents and mid-life residual 
stress and water chemistry changes. Lawrence Livermore Na- 
tional Lab., CA (USA); Failure Analysis Associates, Inc., Menlo 
Park, CA (USA). 7 Jun 1990. 70p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91005197. Source: OSTI; NTIS; GPO Dep. 

The purpose of this document is to describe some recent 
changes made to the PRAISE Code to provide some additional 
capabilities. The major changes are associated with the new capa- 
bility to analyze cases where there is a mid-life change in residual 
stresses and/or water chemistry. Such changes have been pro- 
posed as a means of improving the reliability of BWR piping by 
reducing the oxygen content of the coolant (or other favorable 
chemistry changes) or altering the residual stresses near welds to 
provide a stress distribution less favorable to crack initiation and 
growth. Induction heating stress improvement (IHSI) and mechani- 
cal stress improvement process (MSIP) are considered, with the 
time at which the process is implemented defined by the user. As- 
welded residual stresses are considered to be present prior to the 
stress imrovement treatment. Improved pre- and post-processors 
were also developed and are described, which should be particu- 
larly useful to users of the PC version of PRAISE. In addition, 
improved J-integral solutions are incorporated that allow a treat- 
ment of general Ramberg-Osgood strain hardening, rather than the 
specific values of the strain hardening exponent included in earlier 
versions of the PRAISE Code. This document discusses only the 
new additions to the code and is an addition to earlier documenta- 
tion. Some example results are presented, and the Appendix 
provides a complete updated description of the input cards for the 
newly expanded PRAISE-CC Code. 10 refs., 13 figs. 


7362 (WSRC-MS-90-206) RELAP5 modeling of a Savan- 
nah River Site reactor. Dimenna, R.A. (Westinghouse Savannah 
River Co., Aiken, SC (USA)); Caraher, D.L. Westinghouse Savan- 
nah River Co., Aiken, SC (USA). [1990]. 18p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC09-89SR18035. 
(CONF-9009219-5: 1990 joint RELAP5 and TRAC-BWR interna- 
tional user seminar, Chicago, IL (USA), 17-21 Sep 1990). Order 
Number DE91005664. Source: OSTI; NTIS; GPO Dep. 

Thermal-hydraulic system analysis in support of Savannah River 
Site reactor restart is being performed with a modified version of 
RELAP5/MOD2.5. This paper gives an overview of the Savannah 
River Site reactor system, the RELAP5 input models developed for 
the analysis, and the specific phenomena with which the code is 
having difficulty. The need for code development to address 
plenum phenomena, air/water behavior, fuel assembly behavior, 
and degraded pump performance is motivated in terms of the sys- 
tem response to a large break loss-of-coolant accident. Results of 
benchmark calculations show both the adequacy of the basic mod- 
els and the need for a better representation of phenomena that are 
beyond the typical range of RELAP5 application. 9 refs. 
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Refer also to citation(s) 7117, 7185, 7354, 7355, 7356, 7357, 
7359, 7360, 7398, 7434, 7438, 7440, 7462, 7466, 7472, 7474, 
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7484, 7485, 7488, 7490, 7493, 7494, 7501, 7502, 7504, 7505, 
7509, 7510, 7511, 7514, 7568, 9266, 9268 


7363 (CONF-9010185-20) Studies of aged cast stainless 
steel from the Shippingport reactor. Chopra, O.K. Argonne Na- 
tional Lab., IL (USA). Oct 1990. 19p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract W-31109-ENG-38. From 
18. water reactor safety information meeting; Gaithersburg, MD 
(USA); 22-24 Oct 1990. Order Number DE91006494. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Charpy-impact and tensile tests were conducted on several cast 
stainless steel materials from the Shippingport reactor. Baseline 
mechanical properties for unaged material were determined from 
tests on either recovery-annealed material, i.e., annealed for 1 h at 
550°C and water-quenched, or material from the cooler region of 
the component. The materials indicate relatively modest decreases 
in impact energy. The results show good agreement with estima- 
tions based on accelerated laboratory-aging studies. Correlations 
for estimating thermal-aging degradation of cast stainless steels 
indicate that the degree of embrittlement of the Shippingport mate- 
rials is low. The minimum room-temperature impact energies that 
would ever be achieved after long-term aging are >75 J/cm? (>45 
ft-lb) for all materials. The estimated activation energies for embrit- 
tlement range from 150 to 230 kJ/mole. The estimated fracture 
toughness J-R curves for the materials are also presented. 14 
refs., 16 figs. 


7364 (DOE/ET/34212-55) Hot cell examination of 
gadolinia lead test assembly rods after one cycle of irradia- 
tion. Newman, L.W.; Hove, C.M.; Mayer, J.T.; Papazoglou, T.P. B 
and W Fuel Co., Lynchburg, VA (USA); Babcock and Wilcox Co., 
Lynchburg, VA (USA). Research and Development Div.; Babcock 
and Wilcox Co., Alliance, OH (USA). Contract Research Div.; Duke 
Power Co., Charlotte, NC (USA). Nov 1990. 192p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC02-78ET34212. 
(BAW-2003). Order Number DE91004995. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The Babcock & Wilcox Company, Duke Power Company, and 
The United States Department of Energy participated in an ex- 
tended burnup project that irradiated and examined an advanced 
fuel assembly design for pressurized water reactors. This. 
advanced fuel assembly used a UO2-Gd20, fuel and burnable ab- 
sorber mixture along with other design features that enhance fuel 
performance and uranium utilization such as annular pellets, an- 
nealed guide tubes, Zircaloy intermediate grids, and a removable 
upper end fitting. The goal of the project was to extend the burnup 
of pressurized water reactor fuel assemblies to a batch-average 
burnup of 50,000 MWd/mtU. To achieve this goal, five lead test as- 
semblies were designed, manufactured, characterized, and 
inserted for irradiation in Oconee Unit 1 cycle 8. One lead test as- 
sembly received a burnup of 13,900 MWd/mtU by its discharge at 
the end of cycle 8; the remaining four received a burnup of 16,000 
MWd/mtU. Of the four remaining lead test assemblies, three re- 
ceived burnups of approximately 45,000 MWd/mtU by their 
discharge at the end of cycle 10. The fourth lead test assembly re- 
ceived approximately 58,300 MWd/mtU when discharged at the 
end of cycle 11. This report contains the data collected during the 
hot cell examination of 17 fuel rods taken from the discharged 
gadolinia lead test assembly after one cycle of irradiation. Where 
appropriate, those data are compared with the data from the pre- 
irradiation characterization and the data base for the standard Mark 
B fuel assemblies. 38 refs., 52 figs., 23 tabs. 


7365 (DOE/ET/34213-16) Development of an extended 
burnup Mark B design: Thirteenth progress report, July 1987— 
December 1989 and project summary. B and W Fuel Co., 
Lynchburg, VA (USA); Babcock and Wilcox Co., Lynchburg, VA 
(USA). Research and Development Div. Dec 1990. 180p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC02- 
78ET34213. (BAW—1532-13). Order Number DE91005994. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The Babcock & Wilcox Company, Arkansas Power & Light Com- 
pany, and The United States Department of Energy have 
participated in an Extended Burnup Project to design, fabricate, ir- 
radiate, and examine high burnup fuel assemblies. The major goal 
of the project was to design and irradiate fuel assemblies capable 





of batch-average burnups above 50,000 MWd/mtU. Fuel manage- 
ment plans and fuel designs were devised to attain this increased 
burnup goal. Four lead test assemblies of an advanced extended 
burnup design were manufactured, characterized, and irradiated in 
the Arkansas Nuclear One Unit 1 (ANO-1) pressurized water reac- 
tor. These assemblies (designated Mark BEB), and four 
characterized Mark B assemblies for baseline comparison, were ex- 
amined at poolside after each of their three cycles of irradiation to 
provide performance data on extended burnup fuel. In addition, six 
rods from one of the assemblies were subjected to a hot cell ex- 
amination. At the end of their third cycle, the Mark BEB assemblies 
had a cumulative burnup of about 47,000 MWd/mtU. The poolside 
and hot cell examinations showed that the Mark BEBs performed 
as expected and were in excellent condition. This report has the 
dual purpose of summarizing the entire project, plus serving as the 
final progress report covering the period July 1987 through Decem- 
ber 1989. During this time period, the major accomplishments were 
the final analysis of the three-cycle poolside data, and the comple- 
tion of the hot cell examination. 42 refs., 86 figs., 40 tabs. 


7366 (IWGATWR-3, pp. 13-21) Passive principles used to 
ensure the safety of current WWER type nuclear power plants. 
Voznesenskij, V.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); 
Fedorov, V.G. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Advanced Technologies for 
Water Cooled Reactors. Nov 1990. (CONF-890395-—: International 
Atomic Energy Agency technical committee meeting on passive 
safety features in current and future water-cooled reactors, Moscow 
(USSR), 21-24 Mar 1989). In Passive safety features in current 
and future water cooled reactors: Proceedings of a technical com- 
mittee meeting held in Moscow, 21-24 March 1989. 162p. Order 
Number DE91617394. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear power plants with WWER have been in operation in the 
USSR since 20 years. The following paper describes a review of 
inherent safety attributes for WWER designs, the application of 
passive principles, employment of passive devices used for emer- 
gency core cooling systems and activity isolation during large 
accidents. (author). 1 ref., 5 figs. 


7367 (IWGATWR-3, pp. 21-24) Passive safety systems in 
the design of WWER type nuclear power plants. Rogov, M.F. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Voznesenskij, 
V.A.; Ermolaev, V.F.; Moltchanov, A.V. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Ad- 
vanced Technologies for Water Cooled Reactors. Nov 1990. 
(CONF-890395-: International Atomic Energy Agency technical 
committee meeting on passive safety features in current and future 
water-cooled reactors, Moscow (USSR), 21-24 Mar 1989). In Pas- 
sive safety features in current and future water cooled reactors: 
Proceedings of a technical committee meeting held in Moscow, 21- 
24 March 1989. 162p. Order Number DE91617394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper describes technical options to use increased require- 
ments for protection of nuclear power plants, population and 
environment against any implications of design basic accidents as 
well as accident mitigation by use of passive safety systems. A 
technical description of a WWER with measures for passive emer- 
gency core cooling systems is presented. (author). 1 fig. 


7368 (IWGATWR-3, pp. 25-36) Passive reactor develop- 
ment in the United States of America. Stahlikopf, K.E. (Electric 
Power Research Inst., Palo Alto, CA (USA)). International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Advanced Technologies for Water Cooled Reactors. Nov 1990. 
(CONF-890395—: International Atomic Energy Agency technical 
committee meeting on passive safety features in current and future 
water-cooled reactors, Moscow (USSR), 21-24 Mar 1989). In Pas- 
sive safety features in current and future water cooled reactors: 
Proceedings of a technical committee meeting held in Moscow, 21- 
24 March 1989. 162p. Order Number DE91617394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

For several years the U.S. utility industry through the Electric 
Power Research Institute (EPRI) has been sponsoring, jointly with 
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the Department of Energy, major programs to develop design con- 
cepts for the next generation reactors. This paper will project the 
utilities’ vision of the characteristics of the next generation plants 
which they feel will play a key role in the energy future of this na- 
tion. In particular, preliminary program conclusions regarding the 
viability of simple, passive safety systems will be addressed. In 
short, the passive safety concept appears to have great promise 
as a means of achieving safe, reliable, and economical designs for 
tomorrow's nuclear plants. (author). 20 refs, 8 figs, 5 tabs. 


7369 (IWGATWR-3, pp. 42-44) Advanced reactors in 
France. Dennielou, Y. (Electricite de France, Villeurbanne 
(France). Service Etudes et Projets Thermiques). International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Advanced Technologies for Water Cooled Reactors. Nov 
1990. (CONF-890395—: International Atomic Energy Agency tech- 
nical committee meeting on passive safety features in current and 
future water-cooled reactors, Moscow (USSR), 21-24 Mar 1989). In 
Passive safety features in current and future water cooled reactors: 
Proceedings of a technical committee meeting held in Moscow, 21- 
24 March 1989. 162p. Order Number DE91617394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The French project N4 reflects the current status of technology 
and design of the PWR's in France. This standardized plant series 
benefits from the feedback of operating experience of the proceed- 
ing series. This paper gives an overview about studies performed 
in the field of second generation advanced reactors. (author). 


7370 (IWGATWR-3, pp. 67-70) Design principles for pas- 
sive heat removal: Passive systems in WWER-1000 enhanced 
safety design project. Pt. 1. Natelov, V.I. (Experimental Design 
Organization "Gidropress”, Podol’sk (USSR)); Tarankov, G.A.; 
Damrin, E.M.; Trunov, N.B. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Advanced Tech- 
nologies for Water Cooled Reactors. Nov 1990. (CONF-890395—: 
International Atomic Energy Agency technical committee meeting 
on passive safety features in current and future water-cooled reac- 
tors, Moscow (USSR), 21-24 Mar 1989). In Passive safety features 
in current and future water cooled reactors: Proceedings of a tech- 
nical committee meeting held in Moscow, 21-24 March 1989. 
162p. Order Number DE91617394. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper describes the potential application of passive heat re- 
moval systems for water reactors, which don’t depend on power 
supply, multiple mechanical and electric devices and equipment 
typical for other safety systems. This passive system of reactor 
core residual heat removal is considered with WWER-1000 design. 
(author). 3 figs. 


7371 (IWGATWR-3, pp. 70-75) Effect of passive residual 
heat removal system on beyond design basis accidents: Pas- 
sive systems in WWER-1000 enhanced safety design project. 
Pt. 2. Brantova, T.A. (Experimental Design Organization 
"Gidropress”, Podol’sk (USSR)); Fil’, N.S. International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Advanced Technologies for Water Cooled Reactors. Nov 1990. 
(CONF-890395-: International Atomic Energy Agency technical 
committee meeting on passive safety features in current and future 
water-cooled reactors, Moscow (USSR), 21-24 Mar 1989). In Pas- 
sive safety features in current and future water cooled reactors: 
Proceedings of a technical committee meeting held in Moscow, 21- 
24 March 1989. 162p. Order Number DE91617394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The present paper deals with results of the analysis for beyond 
design basis accidents in advanced WWER-1000 reactors 
(WWER-88 design) under the assumption of passive residual heat 
removal systems. Conditions of the station black out (including fail- 
ure of dieselgenerator) and conditions of small primary leak with 
loss of normal and emergency electrical power supply are consid- 
ered. Calculations have been carried out using DINAMICA code 
which, together with TETCH-M code, are the main instruments to 
analyse transients and accident conditions of soviet pressurized 
water reactors (WWER type reactors). (author). 11 figs. 


7372 (IWGATWR-3, pp. 75-80) Passive safety features in 
WWER-440 type plant design for Finland. Haarala, |. (Valtion 
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Teknillinen Tutkimuskeskus, Helsinki (Finland)); Kukkola, T. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors. Nov 1990. (CONF-890395-: International Atomic Energy 
Agency technical committee meeting on passive safety features in 
current and future water-cooled reactors, Moscow (USSR), 21-24 
Mar 1989). In Passive safety features in current and future water 
cooled reactors: Proceedings of a technical committee meeting 
held in Moscow, 21-24 March 1989. 162p. Order Number 
DE91617394. Source: OSTI; NTIS (US Sales Only); INIS. 

A modified Loviisa 1 and 2 plant was designed for the fifth nu- 
clear power plant in Finland. The plant design was carried out 
during 1985 and 1986. The latest design criteria were applied in 
the design. Also the severe reactor accidents were analysed with 
MAAP 2B computer code. The plant would have a lot of passive 
safety features, for example the following: Low linear power in the 
reactor core. Low power density and low process parameters will 
give a large safety margin against transients. Large water volume 
in the secondary circuit. Six horizontal steam generators contain an 
excess water volume. That means slow responses in transients. 
Residual heat removal capability through the natural circulation is 
good. The primary coolant loops are straight. This means that 
there are no water seals in the primary coolant loops. Residual 
heat will be removed through secondary circuit. Also the residual 
heat can be removed from the primary circuit. The plant will have a 
double containment. The primary containment is dry, full pressure 
type, post-tensioned concrete containment. The secondary contain- 
ment provides physical protection for the primary containment. 
Filtered vacuum ventilation in the annular space between the con- 
tainments are arranged. The design pressure of the containment 
exceeds by 40% of the maximum analysed LOCA pressure as pro- 
vision for severe reactor accidents. There are no room spaces 
below reactor pressure vessel. This provides large erosion margin 
against reactor core melt-down accident. Severe reactor accidents 
are analysed with MAAP 2B computer code. The investigated acci- 
dent scenarios initiated with a station blackout of large primary 
system pipe break. (author). 6 figs, 2 tabs. 


7373 (IWGATWR-3, pp. 80-88) French concepts of "pas- 
sive safety”. Dennielou, Y. (Electricite de France, Villeurbanne 
(France). Service Etudes et Projets Thermiques); Nigon, J.L.; Ser- 
ret, M. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Advanced Technologies for Water 
Cooled Reactors. Nov 1990. (CONF-890395-—: International Atomic 
Energy Agency technical committee meeting on passive safety fea- 
tures in current and future water-cooled reactors, Moscow (USSR), 
21-24 Mar 1989). In Passive safety features in current and future 
water cooled reactors: Proceedings of a technical committee meet- 
ing held in Moscow, 21-24 March 1989. 162p. Order Number 
DE91617394. Source: OSTI; NTIS (US Sales Only); INIS. 

Ng model, the French 1400 MW PWR of the 90's, exhibits many 
advanced features. As far as safety is concerned, the fully comput- 
erized control room design takes advantage of the operating 
experience feedback and largely improves the man machine inter- 
face. New post-accident procedures have been developed (the 
so-called "physical states oriented procedures”). A complete con- 
sistent set of "Fundamental Safety Rules” have been issued. This 
however doesn’t imply any significant modification of standard 
PWR with regard to the passive aspects of safety systems or func- 
tions. Nevertheless, traditional PWR safety systems largely use 
passive aspects: natural circulation, reactivity coefficients, gravity 
driven control rods, injection accumulators, so on. Moreover, prob- 
ability calculations allow for comparison between the respective 
contributions of passive and of active failures. In the near future, 
eventual options of future French PWRs to be commissioned after 
2000 will be evaluated; simplification, passive and forgiving as- 
pects of safety systems will be thoroughly considered. (author). 


7374 


(IWGATWR-3, pp. 89-97) Behaviour analysis of AC- 
600 passive safety systems. Zhang Senru (Southwest Center of 
Reactor Engineering Research and Design, Chengdu, Sichuan 
(China)); Tan Zuo. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Advanced Technologies 
for Water Cooled Reactors. Nov 1990. (CONF-890395-: Interna- 
tional Atomic Energy Agency technical committee meeting on 
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passive safety features in current and future water-cooled reactors, 
Moscow (USSR), 21-24 Mar 1989). In Passive safety features in 
current and future water cooled reactors: Proceedings of a techni- 
cal committee meeting held in Moscow, 21-24 March 1989. 162p. 
Order Number DE91617394. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Southwest Center of Reactor Engineering Research and Design 
has finished the first step conceptual design of 600 mwe advanced 
PWR (AC-600). The main research emphases of AC-600 concep- 
tual design include the advanced reactor core, the passive safety 
systems and the simplification. The passive safety systems of AC- 
600 consist of two reactor make up water tanks, two accumulators, 
two emergency feedwater tanks, two emergency natural draft air 
condensers, a containment water jacket and an enhanced primary 
cycle natural circulation flow system. 25% of the rated reactor 
power can be removed by the natural circulation cooling. The full 
pressure reactor make up water tanks are able to provide enough 
borated water which would be injected into the reactor coolant sys- 
tem during small LOCA. The coolant natural circulations can be 
established in the primary system and the passive secondary 
emergency feedwater system, removing residual heat from the re- 
actor core to the atmosphere when station blackout occurs. It is 
indicated from analysis that the containment diameter of AC-600 is 
about 35 m. The large tanks and the large vertical distances be- 
tween the tanks and reactor core are the main reason of using the 
big containment. It is also indicated from analysis that the low head 
safety injection pumps are required in AC-600 design to assure the 
recirculation system operation when large LOCA occurs. The relia- 
bility of AC-600 engineered safety systems is increased because 
the function of the passive safety systems is conducted through 
the immutable natural laws. The paper discusses the natural circu- 
lation ability and safety behavior of the passive safety systems 
during LOCA or station blackout for AC-600. The passive limits to 
excess reactivity and thermal hydraulic transients are also prelimi- 
narily discussed. Figs and tabs. 


7375 (IWGATWR-3, pp. 98-104) SPWR (System-integrated 
PWR) concept and its passive safety features. Sako, K (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan)); Takano, H.; 
Oda, J.; Kuwahara, S.; Kawauchi, Y.; Kaneko, K. Intemational 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Advanced Technologies for Water Cooled Reactors. Nov 
1990. (CONF-890395-: International Atomic Energy Agency tech- 
nical committee meeting on passive safety features in current and 
future water-cooled reactors, Moscow (USSR), 21-24 Mar 1989). In 
Passive safety features in current and future water cooled reactors: 
Proceedings of a technical committee meeting held in Moscow, 21- 
24 March 1989. 162p. Order Number DE91617394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A design study has been carried out on a new type of integrated 
pressurized water reactor, SPWR (System-integrated PWR) for a 
next generation power reactor. This reactor installed a poison (bo- 
rated water) tank in the reactor vessel instead of control rod drive 
system. Three hydraulic pressure valves are installed as the upper 
interface between the poison tank and primary coolant. In case of 
main circulating pump failure, the valves are automatically opened 
and the reactor goes to shutdown. The features of the reactor are 
as follows: (1) Simplified reactor system, (2) Reliable reactor shut- 
down and decay heat removal systems, (3) Flexible operation, and 
(4) Easy maintenance. A preliminary concept has been already 
presented at the ANS topical meeting. Further design and analysis 
were made on the reactor (reactor vessel, steam generator, main 
circulating pump, etc. and their integration), plant systems (main 
and sub systems), plant layout, construction schemes, operation 
and maintenance, safety related components (hydraulic pressure 
valve, rapid opening valve, etc.) and core neutronics and dynam- 
ics. Passive safety features are also evaluated. The major design 
parameters of SPWR plant are as follows. PLANT: Electric power 
(net); 700MWe, No. of reactors per building; 2, REACTOR: Ther- 
mal power; 1100MWt, inlet/outlet coolant temperature 290/230 deg. 
C, Flow rate; 23,000tv/h, Pressure; 13 MPa, CORE: Equivalent di- 
ameter/height; 2.9 /2.0 m, °5U enrichment; 4.5%. Average power 
density; 85 MWt/m°. Target fuel burn-up; 45 GWD/t. (author). 2 
refs, 11 figs, 1 tab. 
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7376 (IWGATWR-3, pp. 105-116) Inherent safety features 
of the primary circuit in WWER-440 reactors. Dimitrov, B. (Ener- 
goproekt, Sofia (Bulgaria)); Marinov, M. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Advanced Technologies for Water Cooled Reactors. Nov 1990. 
(CONF-890395-—: International Atomic Energy Agency technical 
committee meeting on passive safety features in current and future 
water-cooled reactors, Moscow (USSR), 21-24 Mar 1989). In Pas- 
sive safety features in current and future water cooled reactors: 
Proceedings of a technical committee meeting held in Moscow, 21- 
24 March 1989. 162p. Order Number DE91617394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the report some inherent safety features related to the 
WWER-440 reactors primary circuit are discussed. The effects of 
primary circuit mass inventory, power level, secondary side mass 
inventory, horizontal type of SG and MCP canned type are anal- 
ysed. The evaluation is based on the comparison of the above 
mentioned characteristics for WWER-440, WWER-1000 and PWR- 
1300-KWU design type reactors. A conclusion is made that the 
inherent WWER-440 primary circuit safety is relatively more consis- 
tent with the temporary and advanced NPP design approaches. 
The negative last years tendency influence to improve economical 
NPP’s parameters on safety is discussed as well. (author). 16 refs, 
14 figs. 


7377 (IWGATWR-3, pp. 117-121) A new passive decay 
heat removal system using the separated type heat pipes. 
Sano, H. (Mitsubishi Atomic Power Industries, Inc., Tokyo (Japan)); 
Nakamura, N.; Usui, S.; Nakahara, Y.; Arimura, T. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Advanced Technologies for Water Cooled Reactors. Nov 
1990. (CONF-890395-—: International Atomic Energy Agency tech- 
nical committee meeting on passive safety features in current and 
future water-cooled reactors, Moscow (USSR), 21-24 Mar 1989). In 
Passive safety features in current and future water cooled reactors: 
Proceedings of a technical committee meeting held in Moscow, 21- 
24 March 1989. 162p. Order Number DE91617394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We are studying the simplified safety system of conventional 
small PWR that constructively introduce the passive components 
and structures in the viewpoint for cost reduction. The heat pipe is 
the typical passive component, that is manufactured in MITSUBISHI 
HEAVY INDUSTRIES. So, we are studying the basic concept of 
safety system using the SEPARATED TYPE HEAT PIPES. In this 
paper, we describe the basic concept and preliminary analysis for 
the long term decay heat removal capability. (author). 9 figs. 


7378 (IWGATWR-3, pp. 121-131) Design implementation 
of AST-500 passive safety principles. Gureeva, L.V. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR)); Egorov, V.V.; Kuul’, V.S.; Malamud, V.A,; 
Mitenkov, F.M.; Samoilov, O.B. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Ad- 
vanced Technologies for Water Cooled Reactors. Nov 1990. 
(CONF-890395-—: International Atomic Energy Agency technical 
committee meeting on passive safety features in current and future 
water-cooled reactors, Moscow (USSR), 21-24 Mar 1989). In Pas- 
sive safety features in current and future water cooled reactors: 
Proceedings of a technical committee meeting held in Moscow, 21- 
24 March 1989. 162p. Order Number DE91617394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the report are considered design decisions related to realiza- 
tion of passive system principles in AST-500 (nuclear district 
heating plant) for nuclear district heating plants being in 
construction and under design in the USSR. High safety-related re- 
quirements predetermined a wide application of passive means for 
accident prevention, protection and restrictions of accidents conse- 
quences. Inherent reactor safety, passive protective and isolating 
systems and devices are referred to the means of this type. In 
AST-500 plant an improved safety level was shown to be achieved 
on account of these means and there are possibilities for further 
improvement. (author). 14 figs. 


7379 (IWGATWR-3, pp. 146-149) Passive safety of water- 
cooled pool-type reactors for nuclear heating plants. Artamkin, 
V.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 


SSSR, Moscow (USSR)); Bocharov, S.G.; Romenkov, A.A. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors. Nov 1990. (CONF-890395-—: International Atomic Energy 
Agency technical committee meeting on passive safety features in 
current and future water-cooled reactors, Moscow (USSR), 21-24 
Mar 1989). In Passive safety features in current and future water 
cooled reactors: Proceedings of a technical committee meeting 
held in Moscow, 21-24 March 1989. 162p. Order Number 
DE91617394. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper contains a description of pool-type water cooled reac- 
tors (10-50 MW) for district heat supply. Basic parameters are 
listed together with description of incorporated safety principles 


such as defence in depth, reactor reactivity stabilization feedbacks 
and passive safety systems. (author). 3 figs, 1 tab. 


7380 (IWGATWR-3, pp. 150-158) Analysis of the possibil- 
ity to increase the WWER-440 safety level on the basis of 
passive systems. Dimitrov, B. (Energoproekt, Sofia (Bulgaria)). In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors. Nov 1990. (CONF-890395—: International Atomic Energy 
Agency technical committee meeting on passive safety features in 
current and future water-cooled reactors, Moscow (USSR), 21-24 
Mar 1989). In Passive safety features in current and future water 
cooled reactors: Proceedings of a technical committee meeting 
held in Moscow, 21-24 March 1989. 162p. Order Number 
DE91617394. Source: OSTI; NTIS (US Sales Only); INIS. 

On the basis of the primary circuit inherent safety features analy- 
sis some further possibilities to improve NPP design with 
WWER-440 are discussed. In the report this recommendations are 
considered mainly related to the passive safety systems and com- 
ponents such as: passive decay heat removal, hydroaccumulators, 
hermetic volume enlargement, condensation effects on the walls, 
passive containment heat removal, barbotage system and ventila- 
tion. Some active safety systems modifications are considered as 
well. Conclusion is made that the proposed and discussed NPP 
modifications could lead to considerable safety level increase. (au- 
thor). 4 refs, 9 figs. 


7381 (NUREG/CR-5649-Vol.1) COMMIX-1C: A _ three- 
dimensional transient single-phase computer program for 
thermal-hydraulic analysis of single-component and multicom- 
ponent engineering systems: Volume 1, Equations and 
numerics. Domanus, H.M. (Argonne National Lab., IL (USA)); Cha, 
Y.S.; Chien, T.H.; Schmitt, R.C.; Sha, W.T. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Systems Research; 
Argonne National Lab., IL (USA). Nov 1990. 141p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract W-31109-ENG-38. 
(ANL-90/33-Vol.1). Source: OSTI; NTIS; INIS; GPO. 

The COMMIX-1C computer program is an extended and 
improved version of previous COMMIX codes with four major addi- 
tions or modifications: (1) a new finite-volume formulation for the 
mass, momentum, and energy equations to extend the applications 
to subsonic compressible flows and to make the calculations more 
robust; (2) a flow-modulated skew-upwind discretization scheme to 
reduce numerical diffusion; (3) two new matrix solvers for the 
discretized equations to increase the flexibility and efficiency of nu- 
merical computation; and (4) a k-e two-equation turbulence model 
that is more robust and better validated than those in previous 
COMMIX codes. In addition, there are numerous smaller modifica- 
tions that improve overall operation greatly. COMMIX-1C solves 
the conservation equations of mass, momentum, and energy, as 
well as the transport equations of turbulence parameters. It is 
designed to perform steady- state/transient, single-phase, three- 
dimensional analysis of fluid flow with heat transfer in a 
single-component or a multicomponent engineering system. The 
program was developed for the analysis of heat transfer and fluid 
flow processes in a nuclear reactor system. However, it is 
designed in a generalized fashion so that, with little or no modifica- 
tion, it can be used to analyze processes in any engineering 
equipment or in any system. This document, Volume | (Equations 
and Numerics), describes in detail the basic equations, formula- 
tions, solution procedures, and models for auxiliary phenomena. 
Volume II (User's Guide and Manual) contains the input instruction, 
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sample problems, flow charts, and description of available options 
and boundary conditions. 83 refs., 49 figs., 29 tabs. 


7382 (NUREG/CR-5649-Vol.2) COMMIX-1C: A three- 
dimensional transient single-phase computer program for 
thermal-hydraulic analysis of single-component and multicom- 
ponent engineering systems: User’s guide and manual: 
Volume 2. Domanus, H.M. (Argonne National Lab., IL (USA)); Cha, 
Y.S.; Chien, T.H.; Schmitt, R.C.; Sha, W.T. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Systems Research; 
Argonne National Lab., IL (USA). Nov 1990. 185p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract W-31109-ENG-38. 
(ANL-90/33-Vol.2). Source: OSTI; NTIS; INIS; GPO. 

The COMMIX-1C computer program is an extended and 
improved version of previous COMMIX codes with four major addi- 
tions or modifications: (1) a new finite-volume formulation for the 
mass, momentum, and energy equations to extend the applications 
to subsonic compressible flows and to make the calculations more 
robust; (2) a flow-modulated skew-upwind discretization scheme to 
reduce numerical diffusion; (3) two new matrix solvers for the 
discretized equations to increase the flexibility and efficiency of nu- 
merical computation; and (4) a k-e two-equation turbulence model 
that is more robust and better validated than those in previous 
COMMIX codes. In addition, there are numerous smaller modifica- 
tions that improve overall operation greatly. COMMIX-1C solves the 
conservation equations of mass, momentum, and energy, as well 
as the transport equations of turbulence parameters. It is designed 
to perform steady-state/transient, single-phase, three-dimensional 
analysis of fluid flow with heat transfer in a single-component or a 
multicomponent engineering system. The program was developed 
for the analysis of heat transfer and fluid flow processes in a nu- 
clear reactor system. However, it is designed in a generalized 
fashion so that, with little or no modifications, it can be used to an- 
alyze processes in any engineering equipment or in any system. 
This document, Volume Ii (User's Guide and Manual), contains the 
input instruction, sample problems, flow charts, and description of 
available options and boundary conditions. 25 figs., 17 tabs. 


7383 (OEFZS—4555) Calculation of the source term for a 
S,B-sequence at a VVER-1000 type reactor. Part 1. Sdouz, G. 
Oesterreichisches Forschungszentrum Seibersdorf GmbH (Austria). 
Oct 1990. 60p. Order Number DE91617422. Source: OSTI; NTIS 
(US Sales Only); INIS. 

141 figures, ought to be added to this report, are published un- 
der separate cover OEFZS-4556. 

The behaviour of the source term in a VVER-1000 type reactor 
is calculated using the 'Source Term Code Package’ (STCP). The 
input data are based on the russian plant Zaporozhye-5. The se- 
lected accident sequence is a small break LOCA in the hot leg 
followed by loss offsite and onsite electric power (S;B-sequence). 
According to the course of the calculation the results are presented 
and analyzed for each program. Except for the noble gases all re- 
lease fractions are lower than 10~*. 18 refs., 10 tabs. (Author). 


7384 (PSI-75, pp. 7-16) PWR core foliow calculations us- 
ing the ELCOS code system. Grimm, P. (Paul Scherrer Inst. 
(PSI), Villigen (Switzerland)); Paratte, J.M. Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). Jun 1990. In Project Delta-STARS: 
analysis of control rod ejection at the Beznau Il nuclear power 
plant: Summary report. 102p. Order Number DE91003055. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The ELCOS code system developed at PSI is used to simulate a 
cycle of a PWR in which one fifth of the assemblies are MOX fuel. 
The reactor and the calculational methods are briefly described. 
The calculated critical boron concentrations and power distributions 
are compared with the measurements at the plant. Although the 
critical boron concentration is somewhat overpredicted and the 
computed power distributions are slightly flatter than the measured 
ones the results of the calculations agree generally well with the 
measured data. (author) 1 tab., 8 figs., 6 refs. 


7385 (PSI-75, pp. 17-22) Impact of boron history on 
physics parameters of PWR fuel assemblies. Abu-Zaied, G. 
(Paul Scherrer Inst. (PSI), Villigen (Switzerland)); Grimm, P.; 
Paratte, J.M. Paul Scherrer Inst. (PSI), Villigen (Switzerland). Jun 
1990. In Project Delta-STARS: analysis of control rod ejection at 
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the Beznau II nuclear power plant: Summary report. 102p. Order 
Number DE91003055. Source: OSTI; NTIS (US Sales Only); INIS. 

The importance of considering the boron history in PWR assem- 
bly modelling is simply shown by representing the difference 
between three models. Typical UO2 and MOX PWR assemblies 
were depleted assuming that the boron concentration was varied 
(i.e. actual concentration adjusted during each burnup cycle), fixed 
(i.e. an average concentration between BOC and EOC) and zero 
(i.e. without boron). The difference in the multiplication factors and 
reactivity coefficients between the three investigated models indi- 
cate that the fixed boron model results are quite close to those of 
the varied boron model. Even neglecting the effect of boron history 
(boron free model) shows no potential problems. (author) 3 tabs., 3 
refs. ! 


7386 (PSI-75, pp. 23-36) Modelling of the surroundings of 
MOX fuel in PWRs. Abu-Zaied, G. (Paul Scherrer Inst. (PSI), Villi- 
gen (Switzerland)); Grimm, P.; Paratte, J.M. Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). Jun 1990. In Project Delta-STARS: 
analysis of control rod ejection at the Beznau Il nuclear power 
plant: Summary report. 102p. Order Number DE91003055. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A strong perturbation of the neutron flux results from the MOX 
fuel insertion in UO2 PWR cores. It is always anticipated that mod- 
elling of such cores is more difficult than of those fueled by either 
UO, or even only MOX fuel assemblies. The effect of various mod- 
els of the surroundings on a PWR MOX assembly is studied in this 
work. Three different MOX assembly surroundings are considered 
here, in the first it is assumed that the MOX assembly is sur- 
rounded by similar eight MOX assemblies (reflective boundary 
model). The considered MOX assembly is surrounded by eight 
UOz fuel asseemblies, each has the UOz2 core reload average en- 
richment (macro-cell model) in the second case. In these two 
models it is assumed that the MOX assembly neighbours have the 
same burnup status as the considered MOX assembly. The third 
case is based on that the considered MOX assembly was followed 
by its actual assembly neighbours in each irradiation time (actual 
surroundings model). The MOX assembly reactivity, local power 
peaking, boron worth, moderator temperature and Doppler coeffi- 
cients at different burnup status are compared for the three 
different cases. These parameters are evaluated at HFP and with- 
drawn control rods. In general, it is shown that the results obtained 
using the macro-cell model are much closer to the more accurate 
results obtained using the actual surroundings model than those 
obtained using the reflective boundary model. However, the evalu- 
ated assembly power peakings using reflective boundary model are 
somewhat closer to those of the actual surroundings model than 
those evaluated using the macro-cell model. Nevertheless, neither 
macro-cell nor reflective boundary model is capable for predicting 
the assembly pin power distribution. (author) 1 fig., 4 tabs., 5 refs. 


7387 (SAND-90-1590C) Operational performance of the 
three bean salad control algorithm on the ACRR [Annular Core 
Research Reactor]. Ball, R.M. (B and W Nuclear Technologies, 
Lynchburg, VA (USA). Space and Defense Systems); Madaras, 
J.J.; Trowbridge, F.R. Jr.; Talley, D.G.; Parma, E.J. Jr. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910116-18: 8. symposium on space nuclear power sys- 
tems, Albuquerque, NM (USA), 6-10 Jan 1991). Order Number 
DE91006772. Source: OSTI; NTIS; GPO Dep. 

Experimental tests on the Annular Core Research Reactor have 
confirmed that the “Three-Bean-Salad” control algorithm based on 
the Pontryagin maximum principle can change the power of a nu- 
clear reactor many decades with a very fast startup rate and 
minimal overshoot. The paper describes the results of simulations 
and operations up to 25 MW and 87 decades per minute. 3 refs., 4 
figs., 1 tab. 
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Refer also to citation(s) 7224, 7431, 7449, 7471, 7475, 7476, 
7477, 7516, 7723, 8198, 8201, 8202, 8230, 8236 





7388 (INIS-mf—12172) Safety technology qualification of 
the prestressed cast iron pressure vessel (PCIV) and of the pri- 
mary cell of the HTR-modul for the passive removal of decay 
heat, phase 1 (INHR). Final report. Warnke, E.P. Siempelkamp 
Giesserei GmbH und Co., Krefeld (Germany, F.R.); Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany, F.R.). 
Feb 1990 109p. (In German). Contract BMFT 03SGR2014. Order 
Number DE91744621. Source: OSTI; NTIS (US Sales Only); INIS. 

During this development program the thermodynamic behaviour 
of a system was investigated, consisting of a hot working Pre- 
stressed Cast Iron Pressure Vessel and an inactive heat sink in the 
surrounding cavern cell. It could be shown, that the inactive heat 
removal system designed as a natural circuit can remove the maxi- 
mum amount of heat of 890 kW during emergency conditions via a 
natural-draught air cooling tower even under very conservative as- 
sumptions and for a 50% loss of cooling pipes. Further it could be 
shown, that the hot working Prestressed Cast Iron Pressure Vessel 
has a very safe load carrying behaviour during all normal and up- 
set conditions. (orig.) With 10 tabs., 38 figs., 43 refs. 


7389 (INIS-mf-12173) Verification of the ‘THTR- 
Anlagenmodell’ based on data of the starting phase. Final 
report. Eimterbaoumer, W.; Hoffmann, J.; Reinhardt, T.;-Milkowitz, 
H. Rheinisch-Westfaelischer Technischer Ueberwachungs-Verein 
e.V., Essen (Germany, F.R.); Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.). May 1990 181p. (in Ger- 
man). Contract BMFT RGB 8117/8;BMFT O3TUV201. Order 
Number DE91744675. Source: OSTI; NTIS (US Sales Only); INIS. 

The 'THTR-Anlagenmodell’ (ALAMO) is used to simulate the 
plant behaviour of High-Temperature-Gas-Cooled-Reactors. For the 
verification of the program code calculations of ALAMO were com- 
pared with data from experiments of the starting phase. These 
experiments included the steady state and transient behavior of the 
reactor like load change, loss of turbine, loss of one out of two 
feedwater pumps, loss of one of two generators for the power 
supply of the helium blowers, start-up procedures, fast cooling pro- 
cedures and emergency core cooling procedures. The results 
showed sufficient agreement between the experimental and calcu- 
lated data. In summary, the program code ALAMO provides an 
adequate prediction of steady state and transient plant behavior of 
the THTR-300. (orig.) With 34 refs., 6 tabs., 126 figs. 


7390 (JAERI-M-90-143) Detection of defective particles 
for ThO2-based coated particle fuels by high-temperature acid 
leaching technique. Akabori, Mitsuo (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Shiratori, Tetsuo; Fukuda, Kousaku. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Sep 1990. 18p. (in Japanese). Order 
Number DE91744827. Source: OSTI; NTIS (US Sales Only); INIS. 

To detect the defective particles of ThO2-based coated particle 
fuels for high-temperature gas-cooled reactors, an acid leaching 
technique at high temperature was examined. By using a closed, 
heat and pressure resistant vessel, the high-temperature acid 
leaching for ThO2 and (Th, U)O2 coated particles was investigated 
at 140 and 160degC, where HNO3 solution added with NaF as a 
fluorine ion source was used as a leaching solution. The leaching 
behavior was discussed with respect to the formation of thorium 
and uranium fluorides and the corrosion of coating layers. (author). 


7391 (JAERI-M-90-144) Irradiation performance and in- 
tegrity of thorium oxide based coated particle fuels at high 
burnups. Shiratori, Tetsuo (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Akabori, 
Mitsuo; Fukuda, Kousaku; Tsuruta, Harumichi. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Sep 1990. 72p. (in Japanese). 
Order Number DE91744829. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In order to utilize thorium in a high temperature gas-cooled reac- 
tor (HTGR), a series of the irradiation experiments of thorium oxide 
based coated particle fuels have been conducted. This experiment 
is concerned with irradiation of the bonded TRISO- and BISO- 
coated (Th, U)Oz particles as fissile fuel in several variations of the 
TU ratios, U-235 enrichments, etc., and the bonded BISO- 
coated ThO2 particles as fertile fuel to investigate their integrity 
and irradiation behavior with three capsules in JMTR. Irradiation of 
these coated particles was achieved to a maximum neutron fluence 
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of 2.22x10*'n/em? (E>0.18MeV) at temperature of 1390degC, 
where the maximum burnup of the fissile particles was 7.3% FIMA. 
Both the fissile and fertile particles was 7.3% FIMA. Both the fissile 
and fertile particles were intact and performed well without coating 
failure, amoeba effect, and corrosion of the SiC layer by a fission 
product palladium. The data were also taken on irradiation-induced 
dimensional changes of the fuel compacts, failure fractions of the 
coated particles in these compacts measured by a newly devel- 
oped acid leaching method, and on behavior of the irradiated 
coated fuel particles at extremely high temperatures (up to 
2300degC) by an out-of-pile heating. Besides, the typical aspects 
of the amoeba effect were discussed on the coated particles which 
were irradiated in loosely-packed condition to compare irradiation 
performance with that for the bonded particles. (author). 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated or Unmoderated 


Refer also to citation(s) 7517 


7392 (IWGATWR-3, pp. 57-64) Passive decay heat 
removal by natural circulation. Vijayan, P.K. (Bhabha Atomic Re- 
search Centre, Bombay (India)); Venkat Raj, V.; Kakodkar, A.; 
Mehta, S.K. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Advanced Technologies for Water 
Cooled Reactors. Nov 1990. (CONF-890395-: International Atomic 
Energy Agency technical committee meeting on passive safety fea- 
tures in current and future water-cooled reactors, Moscow (USSR), 
21-24 Mar 1989). In Passive safety features in current and future 
water cooled reactors: Proceedings of a technical committee meet- 
ing held in Moscow, 21-24 March 1989. 162p. Order Number 
DE91617394. Source: OSTI; NTIS (US Sales Only); INIS. 

The standardised 235 MWe PHWRs being built in India are the 
pressure tube type, heavy water moderated, heavy water cooled 
and natural uranium fuelled reactors. Several passive safety fea- 
tures are incorporated in these reactors. These include: (1) 
Containment pressure reduction and fission product trapping with 
the help of suppression pool following LOCA. (2) Emergency 
coolant injection by means of accumulators. (3) Large heat sink 
provided by the low temperature moderator under accident condi- 
tions. (4) Low excess reactivity, through the use of natural uranium 
fuel and on power fuelling. (5) Residual heat removal by means of 
natural circulation, etc. of which the last item is the subject matter 
of this report. (author). 8 refs, 10 figs. 


2105 Power Reactors, Breeding 
Refer also to citation(s) 7430, 7433, 9294 


7393 (ORNL/TM-11638) Countercurrent flow limited 
(CCFL) heat flux in the high flux isotope reactor (HFIR) fuel el- 
ement. Ruggles, A.E. Oak Ridge National Lab., TN (USA). 12 Oct 
1990. 51p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400. Order Number DE91005601. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The countercurrent flow (CCF) performance in the fuel element 
region of the HFIR is examined experimentally and theoretically. 
The fuel element consists of two concentric annuli filled with alu- 
minum clad fuel plates of 1.27 mm thickness separated by 1.27 
mm flow channels. The plates are curved as they go radially out- 
ward to accomplish constant flow channel width and constant 
metal-to-coolant ratio. A full-scale HFIR fuel element mock-up is 
studied in an adiabatic air-water CCF experiment. A review of CCF 
models for narrow channels is presented along with the treatment 
of CCFs in system of parallel channels. The experimental results 
are related to the existing models and a mechanistic model for the 
“annular” CCF in a narrow channel is developed that captures the 
data trends well. The results of the experiment are used to 
calculate the CCFL heat flux of the HFIR fuel assembly. It was de- 
termined that the HFIR fuel assembly can reject 0.62 Mw of 
thermal power in the CCFL situation. 31 refs., 17 figs. 


7394 (PNL-SA-18405) Criticality experiments with fast 
flux test facility fuel pins. Bierman, S.R. Pacific Northwest Lab., 
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Richland, WA (USA). Nov 1990. 7p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract AC06-76RL01830. (CONF-901101-69: 
American Nuclear Society winter meeting, Washington, DC (USA), 
11-15 Nov 1990). Order Number DE91005050. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A United States Department of Energy program was initiated 
during the early seventies at the Hanford Critical Mass Laboratory 
to obtain experimental criticality data in support of the Liquid Metal 
Fast Breeder Reactor Program. The criticality experiments program 
was to provide basic physics data for clean well defined conditions 
expected to be encountered in the handling of plutonium-uranium 
fuel mixtures outside reactors. One task of this criticality experi- 
ments program was concerned with obtaining data on PuO2-UO2 
fuel rods containing 20-30 wt % plutonium. To obtain this data a 
series of experiments were performed over a period of about 
twelve years. The experimental data obtained during this time are 
summarized and the associated experimental assemblies are de- 
scribed. 8 refs., 7 figs. 


2106 Power Reactors, Auxiliary, Mobile, Package, 
and Transportable 


Refer also to citation(s) 7932 


7395 (EGG-ME-9338) Ground-based testing of space nu- 
clear power plants. McDonald, T.G. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). 22 Oct 1990. 34p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract AC07-761D01570. Order Number 
DE91006179. Source: OSTI; NTIS; GPO Dep. 

Small nuclear power plants for space applications are evaluated 
according to their testability in this two part report. The first part in- 
troduces the issues involved in testing these power plants. Some 
of the concerns include oxygen embrittlement of critical compo- 
nents, the test environment, the effects of a vacuum environment 
on materials, the practically of racing an activated test chamber, 
and possible testing alternative the SEHPTR, king develop at the 
Idaho National Engineering Laboratory. 10 refs., 6 figs., 1 tab. 


7396 (PNL-SA-18805) Construction and testing of ce- 
ramic fabric heat pipe with water working fluid. Antoniak, Z.1.; 
Webb, B.J.; Bates, J.M.; Cooper, M.F. Pacific Northwest Lab., 
Richland, WA (USA). Jan 1991. 7p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract AC06-76RL01830. (CONF-910116—16: 
8. symposium on space nuclear power systems, Albuquerque, NM 
(USA), 6-10 Jan 1991). Order Number DE91006716. Source: 
OSTI; NTIS; GPO Dep. 

A prototype ceramic fabric/titanium water heat pipe has been 
constructed and tested; it transported 25 to 80 W of power at 423 
K. Component development and testing is continuing with the aim 
of providing an improved prototype, with a 38-um stainless steel 
linear covered by a biaxially-braided Nextel (trademark of the 3M 
Co., St. Paul Minnesota) sleeve that is approximately 300-m thick. 
This fabric has been tested to 800 K, and its emittance is about 0.5 
at that temperature. Advanced versions of the water heat pipe will 
probably require a coating over the ceramic fabric in order to in- 
crease this emittance to the 0.8 to 0.9 range. 2 refs., 3 figs., 1 tab. 


7397 (UCID-20892) High-temperature, radiation-tolerant 
electronics for the MMW [Multi-megawatt] Space Reactor Pro- 
gram. Yee, J.H.; Orvis, WJ.; McConaghy, C.; Ciarlo, D.R. 
Lawrence Livermore National Lab., CA (USA). 17 Oct 1986. 16p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-7405- 
ENG-48. Order Number DE91004990. Source: OSTI; NTIS; GPO 
Dep. 

One of the objectives of the Multi-Megawatt (MMW) space reac- 
tor program is to determine, within the next five years, what types 
of power electronic devices would be suitable for MMW space 
power applications. Suitable devices must be able to withstand 
high temperatures and high radiation fields. After investigating the 
literature on solid state device and miniature vacuum tube tech- 
nologies, we have concluded that the miniature vacuum tube 
technology is, currently, the most promising. The main reason for 
choosing this technology, is because miniature vacuum tubes can 
operate at very high temperatures (775 K or potentially higher) and 
are tolerant to very high neutron fluence and gamma dose. 
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Although there are still problems to be solved before miniature vac- 
uum tubes can be used, the time required for their development 
will be much shorter than the five year period required by the 
MMW space reactor program. 13 refs., 3 figs., 3 tabs. 
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Refer also to citation(s) 7480, 7486, 7487, 7500, 9312, 9319 


7398 (GEFR-00881) ABWR [advanced boiling water reac- 
tor] Design Verification Program: Annual progress report, 
October 1, 1989-September 30, 1990. Fox, J.N. General Electric 
Co., San Jose, CA (USA). Boiling Water Reactor Systems Dept. 
Oct 1990. 20p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract AC03-86SF16563. Order Number DE91006976. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The ABWR Design Verification Program is aimed at restoring 
confidence in the US licensing process by demonstrating its worka- 
bility by obtaining USNRC preapproval of GE’s ABWR Standard 
Plant. The purpose of this work is to achieve full NRC approval of 
the ABWR through the award of an NRC Staff final design 
approval (FDA) and design certification. The approach is to (1) es- 
tablish a licensing basis with the NRC Staff for the ABWR, (2) 
prepare and submit, for NRC Staff review, an SSAR to obtain an 
FDA, and (3) participate in a rulemaking process to obtain certifica- 
tion of the ABWR design. This program was initiated August 27, 
1986. This report, the fourth annual progress report, summarizes 
progress on this program from October 1, 1989 through September 
30, 1990. 9 refs., 5 tabs. 


7399 (NUREG—0304-Vol.15-No.3) Regulatory and technical 
reports (Abstract index journal): Compilation for third quarter 
1990, July-September: Volume 15, No. 3. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Freedom of Informa- 
tion and Publications Services. Dec 1990. 38p. Sponsored by 
Nuclear Regulatory Commission. Source: OSTI; NTIS; INIS; GPO. 

This journal includes all formal reports in the NUREG series 
prepared by the NRC staff and contractors; proceedings of confer- 
ences and workshops; as well as international agreement reports. 
The entries in this compilation are indexed for access by title and 
abstract, secondary report number, personal author, subject, NRC 
organization for staff and international agreements, contractor, in- 
ternational organization, and licensed facility. 


7400 (NUREG-0540-Vol.12-No.10) Title list of documents 
made publicly available, October 1-31, 1990: Volume 12, No. 
10. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Freedom of Information and Publications Services. Dec 1990. 
262p. Sponsored by Nuclear Regulatory Commission. Source: 
OSTI; NTIS; INIS; GPO. 

This monthly publication contains descriptions of the information 
received and generated by the US Nuclear Regulatory Commission 
(NRC). This information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of radioactive ma- 
terials and (2) nondocketed material received and generated by 
NRC pertinent to its role as a regulatory agency. As used here, 
docketed does not refer to Court dockets; it refers to the system by 
which NRC maintains its regulatory records. This series of. docu- 
ments is indexed by a Personal Author Index, a Corporate Source 
Index, and a Report Number Index. The docketed information con- 
tained in the Title List includes the information formerly issued 
through the Department of Energy publication Power Reactor 
Docket Information, last published in January 1979. 


7401 (NUREG-0540-Vol.12-No.11) Title list of documents 
made publicly available: November 1-30, 1990. Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Freedom of 
Information and Publications Services. Jan 1991. 288p. Sponsored 
by Nuclear Regulatory Commission. Source: OSTI; NTIS; INIS; 
GPO. 

The Title List of Documents Made Publicly Available is a monthly 
publication. It contains descriptions of the information received and 
generated by the US Nuclear Regulatory Commission (NRC). This 
information includes docketed material associated with civilian nu- 
clear power plants and other uses of radioactive materials and 
nondocketed material received and generated by NRC pertinent to 





its role as a regulatory agency. This series of documents is in- 
dexed by a Personal Author Index, a Corporate Source Index, and 
a Report Number Index. The docketed information contained in the 
Title List includes the information formerly issued though the De- 
partment of Energy publication Power Reactor Docket Information, 
last published in January 1979. 


7402 (NUREG-0750-Vol.32-Index-1) Indexes to Nuclear 
Regulatory Commission issuances, July-September 1990: Vol- 
ume 32, Index 1. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Freedom of Information and Publications 
Services. Dec 1990. 32p. Sponsored by Nuclear Regulatory Com- 
mission. Source: OSTI; NTIS; INIS; GPO. 

Digests and indexes for issuances of the commission (CLI), the 
Atomic Safety and Licensing Appeal Panel (ALAB), the Atomic 
Safety and Licensing Board Panel (LBP), the Administrative Law 
Judge (ALJ), the Directors’ Decisions (DD), and the Denials of Peti- 
tions for Rulemaking are presented in this document. These digests 
and indexes are intended to serve as a guide to the issuances. 
The information elements are displayed in one or more of five sep- 
arate formats arranged as follows: case name index, digests and 
headers, legal citations index, subject index, and facility index. 


7403 (NUREG-0750-Vol.32-No.5) Nuclear Regulatory Com- 
mission issuances, November 1990: Volume 32, No. 5. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Freedom 
of Information and Publications Services. Nov 1990. 67p. Spon- 
sored by Nuclear Regulatory Commission. Source: OSTI; NTIS; 
INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licensing 
Appeal Boards (ALAB), the Atomic Safety and Licensing Boards 
(LBP), the Administrative Law Judges (ALJ), the Directors’ Deci- 
sions (DD), and the Denials of Petitions for Rulemaking (DPRM). 


7404 (NUREG/CR-2000-Vol.9-No.10) Licensee Event Re- 
port (LER) compilation for month of October 1990: Volume 9, 
No. 10. Nuclear Regulatory Commission, Washington, DC (USA). 
Office for Analysis and Evaluation of Operational Data; Oak Ridge 
National Lab., TN (USA). Nov 1990. 93p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC05-840R21400. 
(ORNL/NSIC—200-Vol.9-No.10). Source: OSTI; NTIS; INIS; GPO. 

This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of 
Nuclear Safety Information Center (NSIC) during the one month 
period identified on the cover of the document. The LERs, from 
which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power plant licensees in 
accordance with federal regulations. Procedures for LER reporting 
for revisions to those events occurring prior to 1984 are described 
in NRC Regulatory Guide 1.16 and NUREG-0161, Instructions for 
Preparation of Data Entry Sheets for Licensee Event Reports. For 
those events occurring on and after January 1, 1984, LERs are be- 
ing submitted in accordance with the revised rule contained in Title 
10 Part 50.73 of the Code of Federal Regulations (10 CFR 50.73 — 
Licensee Event Report System) which was published in the Fed- 
eral Register (Vol. 48, No. 144) on July 26, 1983.NUREG-1022, 
Licensee Event Report System — Description of Systems and 
Guidelines for Reporting, provides supporting guidance and infor- 
mation on the revised LER rule. 


7405 (NUREG/CR-2000-Vol.9-No.11) kkicensee Event Re- 
port (LER) compilation for month of November 1990: Volume 
9, No. 11. Nuclear Regulatory Commission, Washington, DC 
(USA). Office for Analysis and Evaluation of Operational Data; Oak 
Ridge National Lab., TN (USA). Dec 1990. 72p. Sponsored by Nu- 
clear Regulatory Commission. DOE Contract AC05-840R21400. 
(ORNL/NSIC—200-Vol.9-No.11). Source: OSTI; NTIS; INIS; GPO. 
This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month 
period identified on the cover of the document. The LERs, from 
which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power plant licensees in 
accordance with federal regulations. Procedures for LER reporting 
for revisions to those events occurring prior to 1984 are described 
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in NRC Regulatory Guide 1.16 and NUREG-0161, Instructions for 
Preparation of Data Entry Sheets for Licensee Event Reports. For 
those events occurring on and after January 1, 1984, LERs are be- 
ing submitted in accordance with the revised rule contained in Title 
10 Part 50.73 of the Code of Federal Regulations (10 CFR 50.73 — 
Licensee Event Report System) which was published in the Fed- 
eral Register (Vol. 48, No. 144) on July 26, 1983. NUREG-1022, 
Licensee Event Report System — Description of Systems and 
Guidelines for Reporting, provides supporting guidance and infor- 
mation on the revised LER rule. 


7406 (REG/G-1009) Standard format and content of tech- 
nical information for applications to renew nuclear power 
plant operating licenses: Draft regulatory guide DG-1009. Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research. Dec 1990. 83p. Sponsored by Nu- 
clear Regulatory Commission. Source: OSTI; NTIS; GPO; INIS. 

This regulatory guide provides a standard format and content for 
the technical information to be compiled or submitted in support of 
an application for a renewed operating license, as will be required 
by 10 CFR Part 54. Detailed technical information needs and a de- 
scription of a standard format that is acceptable to the NRC staff 
are presented in the Regulatory Position of this regulatory guide. 
This regulatory guide also provides for meeting the technical infor- 
mation requirements of 10 CFR Part 54, including (1) the content 
of the technical information to be included in license renewal appli- 
cations, (2) criteria for selection of SSCs important to license 
renewal and their constituent structures and components for which 
age-related degradation should be assessed and accounted for, (3) 
evaluation of design, operational, and environmental factors that 
contribute to age-related degradation, (4) identification of the aging 
mechanisms and specific sites involved in degradation process, 
and (5) attributes of established effective programs and of accept- 
able actions taken or to be taken to understand and manage 
age-related degradation. Detailed information on understanding 
and managing aging that will be useful to a license renewal appii- 
cant in implementing these methods is contained in Appendix A to 
this regulatory guide. 


2108 Economics 
Refer also to citation(s) 7365, 7569 


7407 (INIS-BR-2366, pp. 76-83) Nuclear industry integra- 
tion between Brazil and Argentina. Bernal Castro, J.B. (CEABAN 
(Argentina)); *Recalde, J. American Nuclear Society, Rio de 
Janeiro, RJ (Brazil). Latin American Section. 1989. 231p. (In Span- 
ish). (CONF-890699—: Symposium on importance of nuclear power 
for power supply after 1990: benefits and difficulties, Rio de 
Janeiro (Brazil), 11-15 Jun 1989). In Proceedings of the Impor- 
tance of Nuclear Energy for Power Supply after 1990: Benefits and 
Difficulties. Order Number DE91617534. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This work is reported to nuclear power plants and nuclear indus- 
try integration between Brazil and Argentina. (A.C.A.S.). 


7408 (INIS-BR-2366, pp. 189-227) The cost of nuclear 
power: Argentina experience. Quihillalt, O.J. (Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina)). American Nuclear 
Society, Rio de Janeiro, RJ (Brazil). Latin American Section. 1989. 
231p. (In Spanish). (CONF-890699-: Symposium on importance of 
nuclear power for power supply after 1990: benefits and difficulties, 
Rio de Janeiro (Brazil), 11-15 Jun 1989). In Proceedings of the Im- 
portance of Nuclear Energy for Power Supply after 1990: Benefits 
and Difficulties. Order Number DE91617534. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This work is related to the cost of nuclear power in Argentine: 
the price of a nuclear power plant the cost of one KWh, and the 
budget for maintenance and operation. (A.C.A.S.). 


7409 (INIS-BR-2366, pp. 254-271) Reorganization of nu- 
clear power in Brazilian: update. Esteves, R. (Iindustrias 
Nucleares do Brasil SA, Rio de Janeiro, RJ (Brazil)). American Nu- 
clear Society, Rio de Janeiro, RJ (Brazil). Latin American Section. 
1989. 231p. (In Portuguese). (CONF-890699—-: Symposium on im- 
portance of nuclear power for power supply after 1990: benefits 
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and difficulties, Rio de Janeiro (Brazil), 11-15 Jun 1989). In Pro- 
ceedings of the Importance of Nuclear Energy for Power Supply 
after 1990: Benefits and Difficulties. Order Number DE91617534. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work is related to the reorganization of the nuclear sector in 
Brazil. It gives an update of the actual stage of organization and 
attributions of this sector. (A.C.A.S.). 


7410 (INIS-BR-2366, pp. 309-328) Keys to successful de- 
velopment of nuclear generation. American Nuclear Society, Rio 
de Janeiro, RJ (Brazil). Latin American Section. 1989. 23ip. 
(CONF-890699-: Symposium on importance of nuclear power for 
power supply after 1990: benefits and difficulties, Rio de Janeiro 
(Brazil), 11-15 Jun 1989). In Proceedings of the Importance of Nu- 
clear Energy for Power Supply after 1990: Benefits and Difficulties. 
Order Number DE91617534. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This work is condened with the present status of nuclear genera- 
tion on a world wide scale; with the implementation of nuclear 
projects, technology transfer from countries with experience in the 
nuclear field to developing countries, and savings through betwen 
fuel cycle management. (A.C.A.S.). 


7411 (INIS-BR-2366, pp. 329-332) CNEN activities and 
brazilian nuclear power policy. Costa, E.M. da (Comissao Na- 
cional de Energia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil). 
American Nuclear Society, Rio de Janeiro, RJ (Brazil). Latin Ameri- 
can Section. 1989. 231p. (in Portuguese). (CONF-890699-: 
Symposium on importance of nuclear power for power supply after 
1990: benefits and difficulties, Rio de Janeiro (Brazil), 11-15 Jun 
1989). In Proceedings of the Importance of Nuclear Energy for 
Power Supply after 1990: Benefits and Difficulties. Order Number 
DE91617534. Source: OSTI; NTIS (US Sales Only); INIS. 

The goal of the brazilian policy in nuclear power is to provide its 
use in a pacific way to promote the well being of our people. It is 
intended, as well, to finish the construction of Angra Il and Ill and 
proceed with the implementation of the nuclear fuel cycle, progres- 
sively fomenting its nationalization. (A.C.A.S.). 


7412 (INIS-BR-2366, pp. 345-353) South Africa’s nuclear 
research and development program. Villiers, J.W.L. de. Ameri- 
can Nuclear Society, Rio de Janeiro, RJ (Brazil). Latin American 
Section. 1989. 231p. (CONF-890699—: Symposium on importance 
of nuclear power for power supply after 1990: benefits and difficul- 
ties, Rio de Janeiro (Brazil), 11-15 Jun 1989). In Proceedings of 
the Importance of Nuclear Energy for Power Supply after 1990: 
Benefits and Difficulties. Order Number DE91617534. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work gives an update of South Africa's nuclear research 
and development program, its organizational structure, and its 
progress since 1989. (A.C.A.S.). 
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7413 (DOE/OSTI-8200-R51-Suppl.) Commercial nuclear 
power reactors in the United States: Revision 51, Supplement. 
USDOE Office of Scientific and Technical Information, Oak Ridge, 
TN (USA). 31 Dec 1987. 4p. Sponsored by U.S. DOE Nuclear En- 
ergy. Order Number DE88010421. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A map is presented of the commercial nuclear power reactors 
which are operable, or are under construction, in the United States. 
(CBS) ; 


7414 (DOE/OSTI-8200-R52-Suppl.) Commercial nuclear 
power reactors in the United States: Revision 52, Supplement. 
USDOE Office of Scientific and Technical Information, Oak Ridge, 
TN (USA). 31 Dec 1988. 5p. Sponsored by U.S. DOE Nuclear En- 
ergy. Order Number DE89010692. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report contains a map of commercial nuclear power reactors 
in the USA which are operable, or are under construction, as of 
December, 1987. (CBS) 
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7415 (EGG-M-90192) Research reactor usage at the 
Idaho National Engineering Laboratory in support of university 
research and education. Woodall, D.M. (idaho National Engineer- 
ing Lab., Idaho Falls, ID (USA)); Dolan, T.J.; Stephens, A.G. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 3p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC07-761D01570. 
(CONF-9006175-3: Meeting of the American Society for Engineer- 
ing Education, Toronto (Canada), Jun 1990). Order Number 
DE91006064. Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho National Engineering Laboratory is a US Department 
of Energy laboratory which has a substantial history of research 
and development in nuclear reactor technologies. There are a 
number of available nuclear reactor facilities which have been 
incorporated into the research and training needs of university nu- 
clear engineering programs. This paper addresses the utilization of 
the Advanced Reactivity Measurement Facility (ARMF) and the 
Coupled Fast Reactivity Measurement Facility (CFRMF) for thesis 
and dissertation research in the PhD program in Nuclear Science 
and Engineering by the University of Idaho and Idaho State Univer- 
sity. Other reactors at the INEL are also being used by various 
members of the academic community for thesis and dissertation re- 
search, as well as for research to advance the state of knowledge 
in innovative nuclear technologies, with the EBR-II facility playing 
an essential role in liquid metal breeder reactor research. 3 refs. 


2201 Theory and Calculation 
Refer also to citation(s) 7394, 7435 


7416 (LIYF-1496) H/2 program for neutron-physical cal- 
culation of the HEXA-BANK complex. Isakas, |.Eh.; Chernova, 
T.A. AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1989. 10p. 
(In Russian). Order Number DE91616121. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A calculating flowsheet of H-H/2 program based on mixing the 
calculational results for the effective of neutron multiplication factor 
according to the program with one point per a cell with the results 
of calculation according to the program with four points per a cell is 
described. The flowsheet considered is realized in software of 
WWPR-M reactor and it is used when calculating core loadings. 13 
refs.; 1 tab. 
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Refer also to citation(s) 7444, 7458, 7465, 7497, 7498, 7499, 
7500, 7507, 7574, 7720, 7831, 8904 


7417 (CEA-CONF—10043) Nonlinear dynamic behavior of 
an assembly of tubes under transverse fluid flow. Beaufils, B. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(FR). Dept. d’Etudes Mecaniques et Thermiques); Axisa, F.; 
Antunes, J. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. d’Etudes Mecaniques et Thermiques. 
1989. 4p. (in French). (CONF-8909393-: 9. French Congress of 
Mechanics, Metz (France), 5-8 Sep 1989). Order Number 
DE91740622. Source: OSTI; NTIS (US Sales Only). 

The mechanical vibrations induced by a transverse fluid flow 
passing through an assembly of cylindrical tubes is investigated. 
Studies on the numerical modeling of such phenomena are pre- 
sented. The purpose of the work is to allow the evaluation of the 
risks induced by the»vibrations in industrial heat exchangers. The 
methods for the analysis of nonlinear problems and numerical cal- 
culations of the nonlinear dynamic behavior are performed. 


7418 (CEA-CONF—10044) Mechanical vibrations of shafts 
rotating In a liquid annular space. Axisa, F. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). Dept. 
d'Etudes Mecaniques et Thermiques); Hareux, F.; Antunes, J. CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Etudes Mecaniques et Thermiques. 1989. 5p. (in French). 
(CONF-8909393—: 9. French Congress of Mechanics, Metz 
(France), 5-8 Sep 1989). Order Number DE91740623. Source: 
OSTI; NTIS (US Sales Only). 

The theoretical and experimental results. of the study on the vi- 
brational behavior of rotors in a liquid environment are presented. 





The different physical effects associated with the non-conservative 
coupling between the vibrating shaft and the rotating fluid are re- 
viewed. The numerical method applied for calculating the modes of 
the coupled system are shown. The validation of the computer cal- 
culations and the model applied are described. 


7419 (CEA-CONF—-10045) Plane wave acoustic sources 
from flow regulation diaphragms. Hassis, H.; Axisa, F.; Hareux, 
F. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Etudes Mecaniques et Thermiques. 1989. 4p. (In 
French). (CONF-8909393-: 9. French Congress of Mechanics, 
Metz (France), 5-8 Sep 1989). Order Number DE91740624. 
Source: OSTI; NTIS (US Sales Only). 

Some of the sources of noise which occur in industrial pipe sys- 
tems are investigated. Pressure fluctuations of a fluid flow in a pipe 
can be the source of the acoustic vibrations. The experimental 
characterization of such sources associated to one or two di- 
aphragms for flow rate regulation is performed. The analysis of the 
fluid flow with and without cavitation are included. 


7420 (DOE/NE/37969-2) University of Michigan 
workscope for 1991 DOE University program in robotics for 
advanced reactors: [Progress report]. Wehe, D.K. Michigan 
Univ., Ann Arbor, MI (USA). 22 Oct 1990. 11p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract FG02-86NE37969. Order 
Number DE91005384. Source: OSTI; NTIS; INIS; GPO Dep. 

The University of Michigan (UM) is a member of a team of 
researchers, including the universities of Florida, Texas, and Ten- 
nessee, along with Oak Ridge National Laboratory, developing 
robotic for hazardous environments. The goal of this research is to 
develop the intelligent and capable robots which can perform use- 
ful functions in the new generation of nuclear reactors currently 
under development. By augmenting human capabilities through re- 
mote robotics, increased safety, functionality, and reliability can be 
achieved. In accordance with the established lines of research re- 
sponsibilities, our primary efforts during 1991 will continue-to focus 
on the following areas: radiation imaging; mobile robot navigation; 
three-dimensional vision capabilities for navigation; and machine- 
intelligence. This report discuss work that has been and will be 
done in these areas. 


7421 (EGG-EAST-9232) R5FORCE/MOD3s: A program to 
compute fluid induced forces using hydrodynamic output from 
the RELAPS/MOD3 code. Watkins, J.C. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). Sep 1990. 105p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC07-761D01570. Order Number 
DE91006209. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes an update of a computer program which 
operates on hydrodynamic output from the RELAPS/MOD3 pro- 
gram and computes piping hydrodynamic force/time histories for 
input into various structural analysis codes. This version of the pro- 
gram is compatible with RELAPS/MOD3 and the Micro Vax 
computing environment whereas an earlier version of the program 
was compatible with RELAPS/MOD1. The report describes the 
force calculation theory, showing the development of a general 
force equation and the solution of this equation within the RELAPS 
output structure. To illustrate the calculational method and provide 
results for discussion, a sample problem is presented. A detailed 
user manual for the computer program is included as an appendix. 
10 refs., 17 figs. 


7422 (LUTMDN-TMKT-90-1014) Some approaches to sys- 
tem reliability improvement in engineering design: By 
component importance measures and stress-strength model- 
ling in the conceptual and embodiment phases. Shen, 
Kecheng. Lund Univ. (Sweden). Dept. of Machine Design. 12 Oct 
1990. 128p. Order Number DE91616145. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this thesis some approaches to system reliability improvement 
in engineering design are studied. In particular, the thesis aims at 
developing alternative methodologies for ranking of component im- 
portance which are more related to the design practice and which 
are more useful in system synthesis than the existing ones. It also 
aims at developing component reliability models by means of 
stress-strength interference which will enable both component relia- 
bility prediction and design for reliability. A new methodology for 
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ranking of component importance is first developed based on the 
notion of the increase of the expected system yield. This methodol- 
ogy allows for incorporation of different improvement actions at the 
component level such as parallel redundancy, standby redundancy, 
burn-in, minimal repair and perfect replacement. For each of these 
improvement actions, the increase of system reliability is studied 
and used as the component importance measure. A possible con- 
nection between the commonly known models of component 
lifetimes and the stress-strength interference models is suggested. 
Under some general conditions the relationship between compo- 
nent failure rate and the stress and strength distribution 
characteristics is studied. A heuristic approach for obtaining 
bounds on failure probability through stress-strength interference is 
also presented. A case study and a worked example are pre- 
sented, which illustrate and verify the developed importance 
measures and their applications in the analytical as well as syn- 
thetical work of engineering design. (author). 


7423 (ORNL-6641) Flaw assessment guide for high- 
temperature reactor components subject to creep-fatigue 
loading. Ainsworth, R.A. (Nuclear Electric PLC, Berkeley (UK). 
Berkeley Nuclear Labs.); Ruggles, M.B.; Takahashi, Y. Oak Ridge 
National Lab., TN (USA). Oct 1990. 35p. Sponsored by Electric 
Power Research Institute. DOE Contract AC05-840R21400. Order 
Number DE91004929. Source: OSTI; NTIS; INIS; GPO Dep. 

A high-temperature flaw assessment procedure is described. 
This procedure is a result of a collaborative effort between Electric 
Power Research Institute in the United States, Central Research 
Institute of Electric Power Industry in Japan, and Nuclear Electric 
pic in the United Kingdom. The procedure addresses preexisting 
defects subject to creep-fatigue loading conditions. Laws employed 
to calculate the crack growth per cycle are defined in terms of frac- 
ture mechanics parameters and constants related to the component 
material. The crack-growth laws can be integrated to calculate the 
remaining life of a component or to predict the amount of crack ex- 
tension in a given period. Fatigue and creep crack growth per cycle 
are calculated separately, and the total crack extension is taken as 
the simple sum of the two contributions. An interaction between the 
two propagation modes is accounted for in the material properties 
in the separate calculations. In producing the procedure, limitations 
of the approach have been identified. 25 refs., 1 fig. 


7424 (SAND-90-2009) Predictive aging results for cable 
materials in nuclear power plants. Gillen, K.T.; Clough, R.L. 
Sandia National Labs., Albuquerque, NM (USA). Nov 1990. 57p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC04- 
76DP00789. Order Number DE91006428. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this report, we provide a detailed discussion of methodology 
of predicting cable degradation versus dose rate, temperature, and 
exposure time and its application to data obtained on a number of 
additional nuclear power plant cable insulation (a hypalon, a silicon 
rubber and two ethylenetetrafluoroethylenes) and jacket (a hy- 
palon) materials. We then show that the predicted, low-dose-rate 
results for our materials are in excellent agreement with long-term 
(7 to 9 years), low dose-rate results recently obtained for the same 
material types actually aged under nuclear power plant conditions. 
Based on a combination of the modelling and long-term results, we 
find indications of reasonably similar degradation responses among 
several different commercial formulations for each of the following 
“generic” materials: hypalon, ethylenetetrafluoroethylene, silicone 
rubber and PVC. If such “generic” behavior can be further substan- 
tiated through modelling and long-term results on additional 
formulations, predictions of cable life for other commercial materi- 
als of the same generic types would be greatly facilitated. Finally, 
to aid utilities in their cable life extension decisions, we utilize our 


. modelling results to generate lifetime prediction curves for the ma- 


terials modelled to data. These curves plot expected material 
lifetime versus dose rate and temperature down to the levels of in- 
terest to nuclear power plant aging. 18 refs., 30 figs., 3 tabs. 


7425 (UCRL-JC—104586-Rev.1) The high efficiency steel 
fitters for nuclear air cleaning. Bergman, W.; Conner, J.; Larsen, 
G.; Lopez, R.; Turner, C.; Vahla, G.; Violet, C.; Williams, K. 
Lawrence Livermore National Lab., CA (USA). Aug 1990. 21p. 
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Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-900809—2-Rev.1: 21. DOE/NRC nuclear air 
cleaning conference, San Diego, CA (USA), 13-16 Aug 1990). Or- 
der Number DE91005068. Source: OSTI; NTIS; GPO Dep. 

We have, in cooperation with industry, developed high-efficiency 
fiters made from sintered stainless-steel fibers for use in several 
air-cleaning applications in the nuclear industry. These filters were 
developed to overcome the failure modes in present high-efficiency 
particulate air (HEPA) filters. HEPA filters are made from glass pa- 
per and glue, and they may fail when they get hot or wet and when 
they are overpressured. In developing our steel filters, we first 
evaluated the commercially available stainless-steel filter media 
made from sintered powder and sintered filter. The sintered-fiber 
media performed much better than sintered-powder media, and the 
best media and the smallest fiber diameter. Using the best media, 
we than built prototype filters for venting compressed gases and 
evaluated them in our automated filter tester. 19 refs., 20 figs. 


2203 Fuel Elements 
Refer also to citation(s) 7439, 7473 


7426 (INIS-BR-2367) Fuel elements based on U30, 
dispersions in aluminium. Haydt, H.M. Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). [1990] 22p. 
(In Portuguese). Order Number DE91617452. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A review of the Nuclear Metallurgy Division, now Nuclear and 
Energetic Research Institute, to the national Know-how develop- 
ment of fuel elements fabrication from U 30, dispersions in 
aluminium, during 1962 to 1977, are described. (C.G.C.). 


7427 (KFKI-1990-18/G) Studies on vibration of fuel rods 
Pt. 2: Testing of the mechanical model of fuel rod vibration by 
laboratory experiments. Kiss, S.; Lipcsei, S.; Por, G. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. May 1990. 15p. (in Hungarian). Order Number 
DE91617386. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental results are presented of the response function of a 
single fuel pin excited by white noise with different fuel pin fixings. 
Vibration transducers were placed at various locations. Measure- 
ment results agree well with earlier theoretical data proving the 
assumption that eigenfrequencies follow a quadratic sequence 
rather than a linear sequence as believed earlier. Variation of fixing 
influences only lower eigenvalues. The good agreement of mea- 
sured and calculated results suggests that the simplified method 
can be used also for a more complex model of nuclear reactor 
cores. (R.P.) 2 refs.; 9 figs. 


2204 Control Systems 
Refer also to citation(s) 8888 


7428 (ANL-90/43) Formal system specifications: A case 
study of three diverse representations. Chisholm, G.H. (Argonne 
National Lab., IL (USA)); Smith, B.T.; Wojcik, A.S. Argonne Na- 
tional Lab., IL (USA). Dec 1990. 34p. Sponsored by U.S. 
Department of Defense; U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. Contract PMA-2304. Order Number 
DE91007144. Source: OSTI; NTIS; GPO Dep. 

The only effective way to raise the confidence level of a program 
significantly is to give a convincing proof of its correctness. But one 
should not first make the program and then prove its correctness, 
because then the requirement of providing the proof would only 
increase the poor programmer's burden. On the contrary: the pro- 
grammer should let correctness proof and program grow hand in 
hand. 21 refs., 15 figs. 


7429 (INIS-BR-2368) Process development for fabrication 
of Ag-15% In-5% Cd alloys and rods for the control rods of 
IPEN critical unit. Figueredo, A.M. de. Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). Dec 1985 
122p. (In Portuguese). Order Number DE91617388. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The development of two process at the Nuclear and Energetic 
Research Institute (IPEN-Brazil) are described. - the production of 
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Ag-15% In-5%. Cd alloys with nuclear grade. The fabrication of 
rods from Ag-15% In-5% Cd alloy for use at the critical unit. The 
methods for quality control of alloy and rod are presented, and 
main problems are identified. (C.G.C.). 


7430 (IWGFR-69) Methods for reactor physics calcula- 
tions for control rods in fast reactors: Proceedings of an IAEA 
specialists’ meeting held at Winfrith, United Kingdom, on 6-8 
December, 1988. Grimstone, M.J. (UKAEA Atomic Energy Estab- 
lishment, Winfrith (UK). Reactor Physics Div.); Rowlands, J.L. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. Dec 1988. 441p. (CONF- 
881252-: IAEA specialists’ meeting on methods for reactor physics 
calculations for control rods in fast reactors, Winfrith (UK), 6-8 Dec 
1988). Order Number DE91617432. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The IAEA Specialists’ Meeting on "Methods for Reactor Physics 
Calculations for Control! Rods in Fast Reactors” was held in Win- 
frith, United Kingdom, on 6-8 December, 1988. The meeting was 
attended by 23 participants from nine countries. The purpose of 
the meeting was to review the current calculational methods and 
their accuracy as assessed by theoretical studies and comparisons 
with measurements, and then to identify the requirements for im- 
proved methods or additional studies and comparisons. The control 
rod properties or effects to be considered were their reactivity 
worths, their effect on the power distribution through the core, and 
the reaction rates and energy deposition both within and adjacent 
to the rods. The meeting was divided into five sessions, in the first 
of which each national delegation presented a brief overview of 
their programme of work on calculational methods for fast reactor 
control rods. In the next three sessions a total of seventeen papers 
were presented describing calculational methods and assessments 
of their accuracy. The final session was a discussion to draw con- 
clusions regarding the current status of methods and the further 
developments and validation work required. A separate abstract 
was prepared for each of the 23 papers presented at the meeting. 
Refs, figs and tabs. 


7431 (JAERI-M—90-151) Reliability test on control rod 
driving mechanism of HTTR with HENDEL. Hino, Ryutaro 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Miyamoto, Yoshiaki; Fukushima, Hisashi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 1990. 
4ip. (In Japanese). Order Number DE91744832. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Tests on a control rod driving mechanism (CRDM) including a 
control rod (C/R) of the high temperature engineering test reactor 
(HTTR) have been performed to verify their reliability with the 
single-channel test rig of the fuel stack test section in the helium 
engineering demonstration loop (HENDEL) under the same opera- 
tional conditions of the HTTR. The CRDM has been operated far 
more than the total driving number considered on 20-year HTTR 
operation. It was observed that there was no failure of scram and 
no occurrence’ impossible to insert or draw out the C/R at normal 
operations. The CRDM could move the C/R to given positions in 
the channel without error at normal operations. Overruns at scrams 
by disconnection of an electromagnetic clutch were short distances 
ranged from 63 mm to 71 mm. Pressure drop change in the chan- 
nel with C/R movement was found to be so small not to affect flow 
rate distribution of coolant in fuel stacks. After the test, parts of the 
CRDM and C/R were disassembled and examined. The test results 
showed no failure of them. (author). 


7432 (ORNL/FTR-3838) [Instrumentation and _ controls 
technology and reactor operational safety]: Foreign trip re- 
port, November 21, 1990-December 6, 1990. White, J.D. Oak 
Ridge National Lab., TN (USA). 17 Dec 1990. 7p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC05-840R21400. Or- 
der Number DE91005607. Source: OSTI; NTIS; GPO Dep. 

While on vacation, the traveler participated as a co-chairman of a 
panel of instrumentation and controls specialists visiting nuclear es- 
tablishments in Europe. The purpose of the visit was to assess the 
status of instrumentation and controls technology for nuclear power 
in Europe. A list of the sites visited and the personnel contacted is 
included in this trip report. The visit was sponsored by Loyola Col- 
lege working under contract to the National Science Foundation. All 





costs were paid by Loyola College, for whom the traveler was a 
consultant. This was an outside activity approved by DOE. The 
traveler was surprised by the high level of automaton present in the 
German Konvoi nuclear power plants built by Siemens AG KWU. 
The claim was that this was done to improve the safety of the plant 
by “keeping the operator out of the loop” for the first 30 minutes of 
some transients or accidents. The traveler was also surprised by 
the high level of man-machine interface R&D in the USSR. 


7433 (ORNL/TM-11591) Automated operator procedure 
prompting for startup of Experimental Breeder Reactor-2. Ren- 
shaw, A.W.; Ball, S.J.; Ford, C.E. Oak Ridge National Lab., TN 
(USA). Nov 1990. 34p. Sponsored by U.S. DOE Nuclear Energy 
DOE Contract AC05-840R21400. Order Number DE91004971. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the development of an operator procedure 
prompting aid for startup of a nuclear reactor. This operator aid is 
a preliminary design for a similar aid that eventually will be used 
with the Advanced Liquid Metal Reactor (ALMR) presently in the 
design stage. Two approaches were used to develop this operator 
procedure prompting aid. One method uses an expert system soft- 
ware shell, and the other method uses database software. The 
preliminary requirements strongly pointed toward features tradition- 
ally associated with both database and expert systems software. 
Database software usually provides data manipulation flexibility 
and user interface tools, and expert systems tools offer sophisti- 
cated data representation and reasoning capabilities. Both 
methods, including software and associated hardware, are 


described in this report. Proposals for future enhancements to im- 
prove the expert system approach to procedure prompting and for 
developing other operator aids are also offered. 25 refs., 14 figs. 


7434 (PSI-75) Project Delta-STARS: analysis of control 
rod ejection at the Beznau Ii nuclear power pliant: Summary 
report. Paul Scherrer Inst. (PSI), Villigen (Switzerland). 1990. 
102p. Order Number DE91003055. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Individual papers are processed separately. (DLC) 


7435 (WSRC-MS-90-141) A distributed UNIX-based simu- 
lator. Wyatt, P.W. (Westinghouse Savannah River Co., Aiken, SC 
(USA)); Arnold, T.R.; Hammer, K.E.; Peery, J.S.; McKaskle, G.A. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 25p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-9010256-5: 1990 computer symposium, 
Pittsburgh, PA (USA), Oct - nov 1990). Order Number 
DE91006525. Source: OSTI; NTIS; GPO Dep. 

One of the problems confronting the designers of simulators over 
the last ten years — particularly the designers of nuclear plant sim- 
ulators — has been how to accommodate the demands of their 
customers for increasing verisimilitude, especially in the modeling 
of as-faulted conditions. The demand for the modeling of multi- 
phase multi-component thermal-hydraulics, for example, imposed a 
requirement that taxed the ingenuity of the simulator software de- 
velopers. Difficulty was encountered in fitting such models into the 
existing simulator framework — not least because the real-time re- 
quirement of training simulation imposed severe limits on the 
minimum time step. In the mid-1980’s, two evolutions that had 
been. proceeding for some time culminated in mature products of 
potentially great utility to simulation. One was the emergence of 
low-cost work stations featuring not only versatile, object-oriented 
graphics, but also considerable number-crunching capabilities of 
their own. The other was the adoption of UNIX as a “standard” op- 
erating system common to at least some machines offered by 
virtually all vendors. As a result, it is possible to design a simulator 
whose graphics and executive functions are off-ioaded to one or 
more work stations, which are designed to handle such tasks. The 
number-crunching duties are assigned to another machine, which 
has been designed expressly for that purpose. This paper deals 
with such a distributed UNIX-based simulator developed at the Sa- 
vannah River Laboratory using graphics supplied by Texas A&M 
University under contract to SRL. 


22 NUCLEAR REACTOR TECHNOLOGY 
2205 Environmental Aspects 


2205 Environmental Aspects 


Refer also to citation(s) 7224, 7469, 7470, 7471, 7484, 7487, 
8190, 8198, 8201, 8202, 8230, 8236, 8457 


7436 (CONF-901228-1) Experimental relationship be- 
tween the specific resistance of a HEPA [High Efficiency 
Particulate Air] filter and particle diameters of different aerosol 
materials. Novick, V.J. (Argonne National Lab., IL (USA)); Mon- 
son, P.R.; Ellison, P.E. Argonne National Lab., IL (USA). [1990]. 
14p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract W- 
31109-ENG-38 ;AC09-89SR18035. From 6. Miami international 
symposium on heat and mass transfer; Miami, FL (USA); 10-12 
Dec 1990. Order Number DE91006031. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The increase in pressure drop across a HEPA filter has been 
measured as a function of the particle mass loading using two ma- 
terials with different particle morphologies. The HEPA filter media 
chosen, is identical to the filter media used in the Airborne Activity 
Confinement System (AACS) on the Savannah River Reactors. 
The velocity through the test filter media was the same as the ve- 
locity through the AACS media, under normal operating flow 
conditions. Sodium Chloride challenge particles were generated us- 
ing an atomizer, resulting in regularly shaped crystalline forms. 
Ammonium chloride aerosols were formed from the gas phase 
reaction of HCI and NH4OH vapors resulting in irregular agglomer- 
ates. In both cases, the generation conditions were adjusted to 
provide several different particle size distributions. For each particle 
size distribution, the mass of material loaded per unit area of filter 
per unit pressure drop for a given filtration velocity (1/Specific re- 
sistance) was measured. Theoretical considerations in the most 
widely accepted filter cake model predict that the mass per unit 
area and per unit pressure drop should increase with the particle 
density times the particle diameter squared. However, these test 
results indicate that the increase in the mass loaded per unit area 
per unit pressure drop, for both materials, can be better described 
by plotting the specific resistance divided by the particle density as 
an inverse function of the particle density times the particle diame- 
ter squared. 9 refs., 7 figs. 


pt (NINR-E071-89) Models and methods to evaluate 

of the release of airborne radioactivity from 
NNPs. Anh, T.H. (and others). National Inst. for Nuclear Research, 
Da Lat (Viet Nam). 1989. 4p. Order Number DE91615915. Source: 
OSTI; NTIS (US Sales Only); INIS. 

To examine the radioactive contamination and possible conse- 
quences of a nuclear power plant on living organisms during its 
operation periodes, the computer programmes were elaborated for 
assessing its fluences on the environment. The authors have re- 
solved the following problems: (i) Calculation of fission product 
inventories in the reactor core; (ii) Calculation of the atmospheric 
dispersion of the released radionuclides under the meteorological 
conditions as well as the deposition of the radioactive substances 
on the soil; (iii) Calculation of the irradiation doses. 


7438 (NUREG/CR-4551-Vol.2-Rev.1-Pt.7) Evaluation of se- 
vere accident risks: Quantification of major input parameters: 
MAACS [MELCOR Accident Consequence Code System] input: 
Volume 2, Revision 1, Part 7. Sprung, J.L. (Sandia National 
Labs., Albuquerque, NM (USA)); Jow, H-N; Rollstin, J.A.; Helton, 
J.C. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Systems Research; Sandia Nationa! Labs., Albuquerque, NM 
(USA). Dec 1990. 221p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC04-76DP00789. (SAND—86-1309- 
Vol.2-Rev.1-Pt.7). Source: OSTI; NTIS; INIS; GPO. 

Estimation of offsite accident consequences is the customary fi- 
nal step in a probabilistic assessment of the risks of severe nuclear 
reactor accidents. Recently, the Nuclear Regulatory Commission 
reassessed the risks of severe accidents at five US power reactors 
(NUREG-1150). Offsite accident consequences for NUREG-1150 
source terms were estimated using the MELCOR Accident Conse- 
quence Code System (MACCS). Before these calculations were 
performed, most MACCS input parameters were reviewed, and for 
each parameter reviewed, a best-estimate value was recom- 
mended. This report presents the results of these reviews. 
Specifically, recommended values and the basis for their selection 
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are presented for MACCS atmospheric and biospheric transport, 
emergency response, food pathway, and economic input parame- 
ters. Dose conversion factors and health effect parameters are not 
reviewed in this report. 134 refs., 15 figs., 110 tabs. 


7439 (NUREG/CR-5481) Data summary report for fission 
product release test VI-4. Obsorne, M.F. (Oak Ridge National 
Lab., TN (USA)); Lorenz, R.A.; Collins, J.L.; Travis, J.R.; Webster, 
C.S.; Nakamura, T. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Systems Research; Oak Ridge National Lab., 
TN (USA). Jan 1991. 68p. Sponsored by Nuclear Regulatory Com- 
mission. DOE Contract AC05-840R21400. (ORNL/TM—11400). 
Source: OSTI; NTIS; INIS; GPO. 

This was the fourth in a series of high-temperature fission prod- 
uct release tests in a vertical test apparatus. The test specimen, a 
15.2-cm-long section of a fuel rod from the BR3 reactor in Belgium, 
had been irradiated to a burnup of 47 MWd/kg. In simulation of a 
severe accident in a light-water reactor, it was heated in hydrogen 
in a hot cell-mounted test apparatus to a maximum test tempera- 
ture of 2400 K for a period of 20 min. The released fission products 
were collected on components designed to facilitate sampling and 
analysis. On-line radioactivity measurements and posttest inspec- 
tion revealed that the fuel had partially collapsed at about the time 
the cladding melted. Based on fission product inventories measured 
in the fuel or calculated by ORIGEN2, analyses of test components 
showed total releases from the fuel of 85% for ®Kr, <1% for 
106 Ru, 3.9% for 12Sb, 96% for both 14Cs and 137Cs, and 13% for 
'54Eu. Large fractions of the released fission products (up to 96% 
of the Eu) were retained in the furnace. Small release fractions 
for several other fission products — Rb, Br, Sr, Te, |, and Ba — were 
detected also. In addition, very small amounts of fuel material — 
uranium and plutonium — were released. Total mass release from 
the furnace to the collection system, which included fission prod- 
ucts, fuel material, and structural materials, was 0.40g, with 40% of 
this material being deposited as vapor and 60% of it being col- 
lected as aerosols. The results from this test were compared with 
previous tests in this series and with an in-pile test at similar condi- 
tions at Sandia National Laboratories. There was no indication that 
the mode of heating (fission heat vs radiant heat) significantly af- 
fected fission product release. 24 refs., 25 figs., 14 tabs. 


7440 (TVA/WR/WOQ-90/10) The effect of Sequoyah Nuclear 
Plant on dissolved oxygen in Chickamauga Reservoir. Butkus, 
S.R.; Shiao, M.C.; Yeager, B.L. Tennessee Valley Authority, Chat- 
tanooga, TN (USA). Div. of Water Resources. Sep 1990. 890p. 
Sponsored by Tennessee Valley Authority. Order Number 
DE91005452. Source: OSTI; NTIS; INIS. 

During the summer of 1985, the Tennessee Division of Water 
Pollution Control and the Tennessee Wildlife Resources Agency 
measured dissolved oxygen (DO) concentrations downstream from 
the Sequoyah Nuclear Plant (SQN) discharge mixing zone that 
were below the state criterion for DO. The Tennessee “General 
Water Quality Criteria” specifies that DO should be a minimum of 
5.0 mg/l measured at a depth of 5 feet for the protection of fish 
and aquatic life. The Tennessee Valley Authority developed the 
present study to answer general concerns about reservoir condi- 
tions and potential for adverse effects on aquatic biota. Four 
objectives were defined for this study: (1) to better define the ex- 
tent and duration of the redistribution of DO in the reservoir, (2) to 
better understand DO dynamics within the mixing zone, (3) to de- 
termine whether DO is being lost (or added) as the condenser 
cooling water passes through the plant, and (4) to evaluate the po- 
tential for impact on aquatic life in the reservoir. 


7441 (WSRC-MS-90-175) Liquid level measurement in 
high level nuclear waste slurries. Weeks, G.E.; Heckendorn, 
F.M.; Postles, R.L. Westinghouse Savannah River Co., Aiken, SC 
(USA). [1990]. 4p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-89SR18035. (CONF-901101-67: American 
Nuclear Society winter meeting, Washington, DC (USA), 11-15 Nov 
1990). Order Number DE91005150. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Accurate liquid level measurement has been a difficult problem 
to solve for the Defense Waste Processing Facility (DWPF). The 
nuclear waste sludge tends to plug or degrade most commercially 
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available liquid-level measurement sensors. A liquid-level measure- 
ment system that meets demanding accuracy requirements for the 
DWPF has been developed. The system uses a pneumatic 1:1 
pressure repeater as a sensor and a computerized error correction 
system. 2 figs. 


7442 (WSRC-TR-90-472) A study of post-thermal recov- 
ery of the macroinvertebrate community of Four Mile Creek 
June 1985—September 1987. Lauritsen, D.; Starkel, W.; Specht, 
W. Westinghouse Savannah River Co., Aiken, SC (USA). Nov 
1989. 108p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO09-89SR18035. (NAI-SR-105). Order Number 
DE91005128. Source: OSTI; NTIS; GPO Dep. 

Four Mile Creek is one of several streams at the Savannah River 
Site which has received thermal effluents (<70°C water) from nu- 
clear production operations. From 1955—mid-1985, Four Mile Creek 
received thermal effluent from C-Reactor as well as non-thermal 
discharges from F and H Separation Areas. Total discharges from 
all of these facilities was about ten times higher than the natural 
flow of the creek (Firth et al. 1986). All water being discharged into 
Four Mile Creek was originally pumped from the Savannah River. 
This study reports the results of the artificial substrate sampling of 
macroinvertebrate communities of Four Mile Creek from June 1985 
through September 1987, when sampling was terminated. Macroin- 
vertebrate taxa richness, densities, and biomass data from this 
study are compared to Four Mile data collected prior to the shut- 
down of C-Reactor (Kondratieff and Kondratieff 1985 and Firth et 
al. 1986), and to comparable macroinvertebrate data from other 
Savannah River Site streams. 29 refs., 11 figs., 4 tabs. 


7443 (WSRC-TR-90-497) Entrainment sampling at the Sa- 
vannah River Site (SRS) Savannah River water intakes (1991). 
Paller, M. Westinghouse Savannah River Co., Aiken, SC (USA). 
Nov 1990. 9p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC09-89SR18035. Order Number DE91006437. Source: 
OSTI; NTIS; GPO Dep. 

Cooling water for the Westinghouse Savannah River Company 
(WSRC) L-Reactor, K-Reactor, and makeup water for Par Pond is 
pumped from the Savannah River at the 1G, 3G, and 5G pump- 
houses. Ichthyoplankton (drifting fish larvae and eggs) from the 
river are entrained into the reactor cooling systems with the river 
water. They are passed through the reactor heat exchangers 
where temperatures may reach 70°C during full power operation. 
Ichthyoplankton mortality under such conditions is presumably 
100%. Apart from a small pilot study conducted in 1989, ichthy- 
oplankton samples have not been collected from the vicinity of the 
SRS intake canals since 1985. The Department of Energy (DOE) 
has requested that the Environmental Sciences Section (ESS) of 
the Savannah River Laboratory (SRL) resume _ ichthyoplankton 
sampling for the purpose of assessing entrainment at the SRS Sa- 
vannah River intakes. This request is due to the anticipated restart 
of several SRS reactors and the growing concern surrounding 
striped bass and American shad stocks in the Savannah River. 
The following scope of work presents a sampling plan that will col- 
lect information on the spatial and temporal distribution of fish eggs 
and larvae near the SRS intake canal mouths. This data will be 
combined with information on water movement patterns near the 
canal mouths in order to determine the percentage of ichthyoplank- 
ton that are removed from the Savannah River by the SRS intakes. 
The following sampling plan incorporates improvements in experi- 
mental design that resulted from the findings of the 1989 pilot 
study. 1 fig. 


2206 Research, Test, and Experimental Reactors 


Refer also to citation(s) 7393, 7426, 7431, 8085, 8282, 8283, 
8284, 8285, 8744, 9254, 9255 


7444 (BNL-45355) Counter-current flow limited CHF in 
thin rectangular channels. Cheng, L.Y. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 8p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
910318—10: 13. ASME-JSME international solar energy 
conference, Reno, NV (USA), 17-22 Mar 1991). Order Number 
DE91004755. Source: OSTI; NTIS; INIS; GPO Dep. 





An _ analytical expression for counter-current-flow-limitation 
(CCFL) was used to predict critical heat flux (CHF) for downward 
flow in thin vertical rectangular channels which are prototypes of 
coolant channels in test and research nuclear reactors. Top flood- 
ing is the mechanism for counter-current flow limited CHF. The 
CCFL correlation also was used to determine the circulation and 
flooding-limited CHF. Good agreements were observed between 
the period the model predictions and data on the CHF for down- 
flow. The minimum CHF for downflow is lower than the 
flooding-limited CHF and it is predicted to occur at a liquid flow 
rate higher than that at the flooding limit. 17 refs., 7 figs. 


7445 (DOE/NASA/16310-14) Thermal stability of the mi- 
crostructure of an aged Nb-Zr-C alloy. Uz, M. (Lafayette Coll., 
Easton, PA (USA). Dept. of Chemical Engineering); Titran, R.H. 
National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center. [1991]. 15p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract Al03-86SF16310. (NASA-TM— 
103647;CONF-910116-11: 8. symposium on space nuclear power 
systems, Albuquerque, NM (USA), 6-10 Jan 1991). Order Number 
DE91005753. Source: OSTI; NTIS; INIS; GPO Dep. 

The effects of thermally aging with and without an applied stress 
on the microstructure of a Nb-Zr-C alloy containing 0.9 wt % Zr 
and 0.06 wt % C were studied. Chemical analysis, metallographic 
examination, energy dispersive x-ray spectra of the bulk material, 
and chemical and x-ray analyses of the phase-extracted residue 
were used to characterize the microstructure. The samples exam- 
ined were from a creep strength study involving hot and cold 
working, and various combinations of exposure to temperatures 
ranging from 1350 to 1755 K with and without applied load for 
times as long as 34,000 plus hours. The results showed that the 
initial microstructure consisted primarily of orthorhombic precipi- 
tates of NboC which were partially or completely transformed to 
face-centered cubic carbides of Nb and Zr, (Zr,Nb)C, upon pro- 
longed exposure to elevated temperatures. Furthermore, it was 
found that the microstructure of the alloy is extremely stable owing 
to the very finely distributed precipitates throughout its matrix and 
along the grain boundaries. The lattice parameters of the cubic 
carbides were determined to vary from 0.458 to 0.465 nm as the 
Zr/Nb ratio varied from 38/62 to 75/25. 25 refs., 5 figs., 4 tabs. 


7446 (HMI-B—-481) Technical safety report: DBVK (rotating 
irradiation device in the core of the BER Il). Gawlik, D.; Ehrich, 
O.; Gatschke, W.; Harm, G.; Rose, M. Hahn-Meitner-Institut Berlin 
GmbH (Germany, F.R.). [1990]. 177p. (In German). Order Number 
DE91741057. Source: OSTI; NTIS (US Sales Only); INIS. 

In the manufacture of irradiation units it must be borne in mind 
that parts of them are positioned for extended periods of time near 
or even inside the core. The neutron field and the high +-radiation 
may affect the mechanical stability of the materials used. The report 
involves safety aspects, such as questions of radiation protection, 
the effect on reactivity, the changes in the properties of materials 
under irradiation and their mechanical strength. A test program to 
be proposed in the report must include tests during build-up, trials 
before installation, tests before and after mounting of the unit into 
the reactor, tests at the outset of operation and tests to be 
repeated yearly. In a chapter entitled ‘Analysis of potential malfunc- 
tion’ all events that might affect the function of the unit itself and 
the reliability of reactor operation are gone into. In the construction 
and manufacture of irradiation units the HMI makes use of a qual- 
ity control system developed by Interatom, the company that has 
been responsible for the modification of the reactor BER II at HMI. 
The report therefore contains a classification of the various parts of 
the unit according to quality control requirements. (orig./DG). 


7447 (INIS-GB-278) Research report. Whitley, J.E. (comp.). 
Scottish Universities Research and Reactor Centre, Glasgow (UK). 
Jul 1990 99p. Order Number DE91617453. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The SURRC (Scottish Universities Research and Reactor Cen- 
tre) is a multidisciplinary research centre shared by a consortium of 
Scottish Universities. Funding is jointly by the University Funding 
Committee and commercially from Research Councils, government 
departments and industry. The focus of research lies in earth, envi- 
ronmental and biomedical sciences. The research activities are 
discussed under the following headings: environmental radioactivity 
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and nuclear geochemistry, neutron activation analysis, inductively 
coupled plasma-mass spectrometry, body composition studies, sta- 
ble isotopes in biological sciences, nuclear physics, luminescence. 
dating and dosimetry radiation effects in electrical insulation, 
gamma-ray irradiation processing, radiogenic isotopes in geology, 
stable isotope geology, laser microprobe mass spectrometry for ge- 
ology and NERC Radiocarbon Laboratory work. There are also 
reports on the reactor itself; reactor operation, production of 
radioactive isotopes and application of radioactive tracers. The ed- 
ucational aspects of the Centre, safety aspects, staffing, funding 
and all publications are reported. (UK). 


7448 (INIS-mf-12758, pp. 1-6) Improvements in the model 
of neutron calculations for research reactors. Calzetta, Osvaldo 
(Comision Nacional de Energia Atomica, San Carlos de Bariloche 
(Argentina). Centro Atomico Bariloche); Leszczynski, Francisco. 
Asociacion Argentina de Tecnologia Nuclear, Buenos Aires (Ar- 
gentina). 1987. 735p. (In Spanish). (CONF-8711355—: 15. scientific 
meeting and 4th Latin American meeting and 1st sessions on nu- 
clear power plants, San Carlos de Bariloche (Argentina), 2-6 Nov 
1987). In Proceedings of the 15. Scientific meeting; 4. Latin Ameri- 
can meeting and 1. Sessions on nuclear power plants in San 
Carlos de Bariloche, Argentina, 2-6 November 1987. Order Num- 
ber DE91003052. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the research program in the field of neutron physics cal- 
culations being carried out in the Nuclear Engineering Division at 
the Centro Atomico Bariloche, the errors which due to some typical 
approximations appear in the final results are researched. For re- 
search MTR type reactors, two approximations, for high and low 
enrichment are investigated: the treatment of the geometry and the 
method of few-group cell cross-sections calculation, particularly in 
the resonance energy region. Commonly, the cell constants used 
for the entire reactor calculation are obtained making an homoge- 
nization of the full fuel elements, by one-dimensional calculations. 
An improvement is made that explicitly includes the fuel element 
frames in the core calculation geometry. Besides, a detailed 
treatment-in energy and space- is used to find the resonance few- 
group cross sections, and a comparison of the results with detailed 
and approximated calculations is made. The least number and the 
best mesh of energy groups needed for cell calculations is fixed 
too. (Author). 


7449 (JAERI-M-90-163) Experimental test results of multi- 
channel test rig of T; test section, 5: Channel blockage test 
on HTTR fuel column. Hino, Ryutaro (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Takase, Kazuyuki; Miyamoto, Yoshiaki. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Sep 1990. 51p. (in Japanese). Order 
Number DE91744961. Source: OSTI; NTIS (US Sales Only); INIS. 

Channel blockage test on a fuel column of the high temperature 
engineering test reactor (HTTR) has been performed under the he- 
lium gas atmosphere at a high temperature and a high pressure in 
order to obtain safety data on flow rate and temperature distribu- 
tions in the fuel column with the multi-channel test rig of the fuel 
stack test section (T;) in HENDEL. In the test, one of 12 fuel chan- 
nels was blockaded to 90% of flow area at the channel inlet. 
Experimental results showed that the helium gas flow rate in the 
blockaded channel was 28%~33% lower than the average flow 
rate for Reynolds number from 2300 to 14000 in isothermal flow. 
When simulated fuel rods were heated, the flow rate in the block- 
aded channel did not decrease down in comparison with the 
isothermal flow. This is due to that the heat generated in the fuel 
rods conducts to the other fuel channels in graphite fuel blocks, so 
that accelerated pressure losses in the fuel channels change with 
helium gas temperatures. (author). 


7450 (LIYF-1473) Calculation of radiative energy release 
in the PIK reactor. Garusov, E.A.; Grachev, S.D.; Petrov, Yu.V. 
AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1989. 24p. (In 
Russian). Order Number DE91616222. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Distribution of + radiation in the core, vessel, light-water trap and 
heavy-water reflector of the PiK-type reactor is calculated by the 
Monte Carlo method. Inside the core due to a hard + quanta spec- 
trum the value of specific energy release in materials with small 
and medium Z is determined generally by the Compton scattering 
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process and it is proportional to Z/A. Uranoim essential comcem- 
tration in fuel elements leads to the increase of the absorption part 
(by 10-15% in comparison with a homogeneous case). The part of 
soft quanta in reflector and trap water is hogher than in the core 
due to the value of photoabsorption cross section which is lower. 
Materials with medium and high Z placed in water will capture soft 
quanta mainly in near-surface layer as the growth of photoabsorp- 
tion cross section leads to strong self-shielding. For such 
specimens the contribution of surface absorption of soft quanta can 
be noticeable. It should be taken into account when gauging + ra- 
diation detectors as well as when constructing channels and other 
experimental devices in the reflector and trap. Energy release from 
y quanta absorbtion in the wall of a steel reactor vessel on the 
level of a central plane of the core can be 0.20-0.25 W/gxMW caus- 
ing in it considerable temperature stresses. 8 refs.; 10 figs.; 1 tab. 


2207 Plutonium and Isotope Production Reactors 


Refer also to citation(s) 7350, 7416, 7436, 7443, 7446, 7464, 
7481, 7482, 7512, 7513, 7517, 7518, 7519, 7520, 7521, 7522, 
7802, 7803 


7451 (DOE/NP-0007P) New Production Reactors Program 
Plan. USDOE Office of New Production Reactors, Washington, DC 
(USA). Dec 1990. 92p. Sponsored by U.S. DOE Office of New Pro- 
duction Reactors. Order Number DE91004988. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Part | of this New Production Reactors (NPR) Program Plan: de- 
scribes the policy basis of the NPR Program; describes the mission 
and objectives of the NPR Program; identifies the requirements 
that must be met in order to achieve the mission and objectives; 
and describes and assesses the technology and siting options that 
were considered, the Program's preferred strategy, and its ratio- 
nale. The implementation strategy for the New Production Reactors 
Program has three functions: Linking the design, construction, op- 
eration, and maintenance of facilities to policies requirements, and 
the process for selecting options. The development of an imple- 
mentation strategy ensures that activities and procedures are 
consistent with the rationale and analysis underlying the Program. 
Organization of the Program. The strategy establishes plans, orga- 
nizational structure, procedures, a -budget, and a schedule for 
carrying out the Program. By doing so, the strategy ensures the 
clear assignment of responsibility and accountability. Management 
and monitoring of the Program. Finally, the strategy provides a ba- 
sis for monitoring the Program so that technological, cost, and 
scheduling issues can be addressed when they arise as the 
Program proceeds. Like the rest of the Program Plan, the Imple- 
mentation Strategy is a living document and will be periodically 
revised to reflect both progress made in the Program and adjust- 
ments in plans and policies as they are made. 21 figs., 5 tabs. 


7452 (DPSPU-64-11-4) Effect of pH and oxygen on stress 
corrosion cracking of stainless steel in reactor moderator ser- 
vice. Rideout, S.P. Du Pont de Nemours (E.!.) and Co., Aiken, SC 
(USA). Savannah River Plant. Feb 1964. 15p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC09-76SR00001 ;ACO9- 
89SR18035. Order Number DE91006413. Source: OSTI; NTIS; 
GPO Dep. 

Intergranular cracking of Type 304 stainless steel outlet nozzles 
in reactor moderator service prompted a broad program of labora- 
tory studies to determine the cause of the failures. It was 
demonstrated that sensitized and pickled Type 304 stainless steel 
is extremely susceptible to both intergranular and transgranular 
chloride stress corrosion cracking in hot water of pH 4.5 to 5.0 
which contains as little as 2 ppM chloride ion. Although the chlo- 
ride content of moderator is only about 0.01-0.03 ppM, it was 
concluded that chloride concentrations sufficient to cause cracking 
occurred on the nozzle surfaces, either very gradually or as a re- 
sult of a system change. This conclusion was substantiated later 
when chlorides were shown to be concentrated in a film of alu- 
minum oxide (from fuel cladding corrosion) deposited on the 
moderator side of a failed nozzle. Circumstantial evidence sug- 
gested that initiation of moderator pH (pD) control with nitric acid 
and oxygen caused or contributed to cracking of the nozzles. 
Therefore, in recent laboratory work the effects of pH and oxygen 
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concentration on cracking of sensitized and pickled Type 304 stain- 
less steel were investigated. The effects of nitrate and sulfate ion 
concentrations were also investigated. Results of these laboratory 
investigations are summarized in this report. Changes in the mod- 
erator system caused by pD control and the possible effects on 
cracking are also discussed. 7 refs., 4 figs., 4 tabs. 


7453 (EGG-EAST-9349) Downflow dryout in a heated 
ribbed vertical annulus with a cosine power profile (Results 
from test series ECS-2, WSR, and ECS-2cE). Larson, T.K.; An- 
derson, J.L.; Condie, K.G. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Dec 1990. 297p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC07-761D01570. Order Number DE91006187. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments designed to investigate surface dryout in a heated, 
ribbed annulus test section simulating one of the annular coolant 
channels of a Savannah River Plant production reactor Mark 22 fuel 
assembly have been conducted at the Idaho National Engineering 
Laboratory. The inner surface of the annulus was constructed of 
aluminum and was electrically heated to provide an axial cosine 
power profile and a flat azimuthal power shape. Data presented in 
this report are from the ECS-2, WSR, and ECS-2cE series of tests. 
These experiments were conducted to examine the onset of wall 
thermal excursion for a range of flow, inlet fluid temperature, and 
annulus outlet pressure. Hydraulic boundary conditions on the test 
section represent flowrates (0.1-1.4 1/s), inlet fluid temperatures 
(293-345 K), and outlet pressures (-18-139.7 cm of water relative 
to the bottom of the heated length [61-200 cm of water relative to 
the bottom of the lower plenum]) expected to occur during the 
Emergency Coolant System (ECS) phase of postulated Loss-of- 
Coolant Accident in a production reactor. The onset of thermal 
excursion based on the present data is consistent with data gath- 
ered in test rigs with flat axial power profiles. The data indicate that 
wall dryout is primarily a function of liquid superficial velocity. Air 
entrainment rate was observed to be a strong function of the 
boundary conditions (primarily flowrate and liquid temperature), but 
had a minor effect on the power at the onset of thermal excursion 
for the range of conditions examined. 14 refs., 33 figs., 13 tabs. 


7454 (HW-12086-A) P Division monthly report, December 
1948. Lee, E.P. Hanford Works, Richland, WA (USA). 14 Jan 
1949. 12p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO6-76RL01830. Order Number DE91005388. Source: 
OSTI; NTIS; GPO Dep. 

Declassfied November 27, 1990. 

This progress report discusses activities at the P Division for the 
month of December 1948. All piles operated at 275 megawatts 
throughout the month except for the outages listed under Area ac- 
tivities in this report. An unscheduled power outage occurred in the 
300 Area on December 2. No difficulties were encountered except 
for the lost operating time. A total of 103 tons of metal was dis- 
charged from the piles during the month. Operating schedules in 
the 300 Area were reduced from a six-day week to a five-day week 
on December 20 because of the favorable status of the inventory 
of canned slugs. All processes are now working one shift a day ex- 
cept Canning and Machining which work two shifts a day. 


7455 (KFKI-1990-24/G) EMERIS: an advanced information 
system for a materials testing reactor. Adorjan, F. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics); Buerger, L.; Lux, |.; Mesko, L.; Szabo, K.; Vegh, J.; 
Ivanov, V.V.; Mozhaev, A.A.; Yakovlev, V.V. Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics. Jun 1990. 18p. (CONF-900710—-: Balancing automation 
and human action in nuclear power plants, Munich (Germany, 
F.R.), 9-13 Jul 1990). Order Number DE91617457. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The basic features of the Materials Testing Reactor of JAE, 
Moscow (MR) Information System (EMERIS) are outlined. The pur- 
pose of the system is to support reactor and experimental test loop 
operators by a flexible, fully computerized and user-friendly tool for 
the aquisition, analysis, archivation and presentation of data ob- 
tained during operation of the experimental facility. High availability 
of EMERIS services is ensured by redundant hardware and soft- 
ware components, and by automatic configuration procedure. A 
novel software feature of the system is the automatic Disturbance 





Analysis package, which is aimed to discover primary causes of ir- 
regularities occurred in the technology. (author) 2 refs.; 2 figs. 


7456 (NINR-E010-89) Study of heat exchange character- 
istics of the Dalat Nuclear Reactor. An, N.K. (and others); Huy, 
N.Q. National Inst. for Nuclear Research, Da Lat (Viet Nam). 1989. 
8p. Order Number DE91616122. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report is presented some experimental data and related the- 
oretical computations concerning the thermal exchange system 
under normal operating or accidental conditions from the thermody- 
namic point of view. In the normal operation, the reactor operates 
under safety condition T™“fuel=96.2 degree C. Under LOFA condi- 
tion, the heat exchage process is still realized, therefore, we 
should determine the allowable limits of the thermal regime at 
power and at shut down condition. 


7457 (WHC-SA-0135) Flux shaping in N Reactor: A 
method to retard graphite stack distortions. Nicklas, R.J.; Tof- 
fer, H. Westinghouse Hanford Co., Richland, WA (USA). Apr 1988. 
12p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC06-87RL10930. (CONF-880748-7: American Nuclear Society 
topical meeting on nuclear power plant life extension, Snowbird, 
UT (USA), 31 Jul - 3 aug 1988). Order Number DE88013674. 
Source: OSTI; NTIS; INIS; GPO Dep. 

N Reactor, a graphite moderated reactor operated for the De- 
partment of Energy by Westinghouse Hanford Company, has 
experienced graphite distortion over its 24 years of operation. 
Graphite is a highly anisotropic material. Polycrystalline forms, as 
used in N Reactor, are moderately anisotropic. Prolonged exposure 
to high energy neutrons and elevated temperatures has resulted in 
dimensional distortions in graphite moderator blocks. Judicious use 
of fuel distributions and control rod manipulations can result in flux 
distributions that will retard the rate of localized distortions. The 
flux-flattening program at N Reactor was initiated to contro! flux 
levels in locations with historic high fluence values and shift power 
production to regions that have experienced low fluence. The pro- 
gram is implemented through axial enrichment variations in fuel 
charges and selective use of control rods. Complex three dimen- 
sional analyses supported by a number of test loadings and 
monitored by a series of incore detectors have been essential to 
this effort. Projections indicate that operation of the reactor in this 
mode will retard graphite growth equivalent to three to five years of 
operation. N Reactor is currently being placed in a standby mode. 
Should future operation of the reactor be required, flux flattening 
could substantially extend the duration of its mission. 1 ref., 8 figs. 


7458 (WSRC-MS-—90-146) Computational optimization of a 
novel venturi meter for an upflow reactor cooling system. 
McLaughlin, M.E.; McKay, M.D. Westinghouse Savannah River 
Co., Aiken, SC (USA). [1990]. 10p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-89SR18035. (CONF- 
900917—33: American Nuclear Society topical meeting on safety of 
non-commercial nuclear reactor research and irradiation facilities, 
Boise, ID (USA), 30 Sep - 3 oct 1990). Order Number 
DE91005657. Source: OSTI; NTIS; GPO Dep. 

A novel venturi for the upflow assembly monitor of a proposed 
heavy water reactor has been developed by Savannah River Labo- 
ratory. Initial experiments of the monitor revealed the need to 
modify the shape of the venturi to reduce noise in the signal 
conveyed to the metering instrumentation. Fine tuning using com- 
putational fluid dynamics resulted in an annular venturi shape that 
minimizes the magnitude of the vorticity entering the throat of the 
venturi and maximizes pressure recovery and discharge coefficient. 
This paper discusses the details and results of the computational 
optimization of the venturi shape. 6 refs., 9 figs. 
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7459 (EGG-M-90143) A case for Mars: A case for nuclear 
thermal rockets. Neuman, J.E.; Van Haaften, D.H.; Madsen, W.W. 
EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 10p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO7- 
761D01570. (CONF-9006307-1: Case for Mars 4 conference, 
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Boulder, CO (USA), 6 Jun 1990). Order Number DE91006143. 
Source: OSTI; NTIS; GPO Dep. 

It is now possible to make general comparisons of candidate 
propulsion systems for human exploration of Mars. Preliminary re- 
view indicates that the propulsion system most likely to meet all 
mission requirements is the Nuclear Thermal Rocket (NTR). 
Advanced cryogenic chemical propulsion systems achieve a maxi- 
mum specific impulse (isp) of about 470 seconds. The Nuclear 
Engine for Rocket Vehicle Application (NERVA) program of the 
1960's built engines with Isp’s of about 825 seconds. Performance 
of an NTR depends on achievable materials temperatures, but ma- 
terials has progressed significantly since the 1960's. Also, some of 
the current research undertaken to improve chemical rocket perfor- 
mance, such as aerobraking or schemes to minify payload, applies 
to an NTR as well, although it is not essential. The NTR is 
reusable, and can be developed into a complete space transporta- 
tion system. Only 3-4% of the nuclear fuel would be used in a 
Mars mission, and an engine can be used until about 40% of the 
fuel is expended. Nuclear thermal rockets can take mankind to the 
moon, to Mars, and beyond, but development must begin now. 
There is potential for orderly growth into nuclear concepts far be- 
yond NERVA. Using chemical propulsion for lunar missions and 
delaying NTR development will only result in higher costs and de- 
layed or cancelled Mars missions. 


7460 (EGG-M-90432) A preliminary stage configuration 
for a low pressure nuclear thermal rocket (LPNTR). Leyse, 
C.F.; Madsen, W.W.; Neuman, J.E.; Ramsthaler, J.H.; Schnitzler, 
B.G. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 8p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC07- 
761D01570. (CONF-9009324—1: American Institute of Aeronautics 
and Astronautics (AIAA) space programs and technologies confer- 
ence, Huntsville, AL (USA), 25-27 Sep 1990). Order Number 
DE91006110. Source: OSTI; NTIS; GPO Dep. 

A low pressure nuclear thermal rocket (LPNTR) is configured to 
meet the requirements of a nuclear stage for manned Mars explo- 
ration. Safety, reliability and performance are given equal 
consideration in selecting the stage configuration. Preliminary trade 
studies are conducted to size the engine thrust and determine the 
thrust chamber pressure. A weight breakdown and mechanical 
configuration for the selected LPNTR concept are defined. A seven 
engine stage configuration is selected which gives a two engine 
out capability and eliminates the need for engine gimbaling. The 
stage can be ground assembled and launched as a unit including 
tankage for trans Earth injection and Earth orbital capture. The 
tankage is configured to eliminate the need for an inert shield. The 
small engine will be cheaper to develop than a single engine pro- 
viding full thrust, and will be compatible with stages for Earth 
orbital, Lunar and deep space missions. Mission analyses are pre- 
sented with engine operation in a high thrust mode and in a dual 
range high thrust-low thrust mode. Mass savings over a reference 
NERVA stage are projected to be 45-55% for the high thrust oper- 
ating mode and 50-60% for the dual range mode. Potential exists 
for further increases in performance by optimizing the thrust cham- 
ber/nozzle design. 6 refs., 10 figs., 5 tabs. 
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Refer also to citation(s) 7176, 7350, 7398, 7406, 7420, 7424, 
7425, 7432, 7437, 7438, 7453, 8236 


7461 (BNL-NUREG-44993) MELCOR simulation of long- 
term station blackout at Peach Bottom. Madani, |.K. Brookhaven 
National Lab., Upton, NY (USA). [1990]. 23p. Sponsored by Nu- 
clear Regulatory Commission. DOE Contract AC02-76CH00016. 
(CONF-9010185—18: 18. water reactor safety information meeting, 
Gaithersburg, MD (USA), 22-24 Oct 1990). Order Number 
DE91006348. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents the results from MELCOR (Version 1.8BC) 
calculations of the Long-Term Station Blackout Accident Sequence, 
with failure to depressurize the reactor vessel, at the Peach Bottom 
(BWR Mark |) plant, and presents comparisons with Source Term 
Code Package (STCP) calculations of the same sequence. This 
sequence assumes that batteries are available for six hours follow- 
ing loss of all power to the plant. Following battery failure, the 


ERA Vol. 16, No. 3 89 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


reactor coolant system (RCS) inventory is boiled off through the re- 
lief valves by continued decay heat generation. This leads to core 
uncovery, heatup, clad oxidation, core degradation, relocation, and, 
eventually, vessel failure at high pressure. STCP has calculated the 
transient out to 13.5 hours after core uncovery. The results include 
the timing of key events, pressure and temperature response in the 
reactor vessel and containment, hydrogen production, and the re- 
lease of source terms to the environment. 12 refs., 23 figs., 3 tabs. 


7462 (CEA-DAS—706) Accident management on french 
PWRS. Queniart, D. CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Dept. d’Analyse de Surete. Jun 1990. 
42p. (CONF-9005309-: Annual meeting on nuclear technology 90, 
German nuclear society, Nuremberg, DE (USA), 15-17 May 1990). 
Order Number DE91744267. Source: OSTI; NTIS (US Sales Only). 

After a brief recall of French safety rationale, the reactor opera- 
tion and severe accident management is given. The research and 
development aimed at developing accident management proce- 
dures and emergency organization in France for the case of a NPP 
accident are also given. 


7463 (CONF-901085—6) Experiment-specific analyses in 
support of code development. Ott, L.J. Oak Ridge National Lab., 
TN (USA). [1990]. 57p. Sponsored by Nuclear Regulatory Commis- 
sion. DOE Contract AC05-840R21400. From 7. international 
seminar on polymer physics: thin polymeric layers; Guentersberge 
(Germany, F.R.); 22-26 Oct 1990. Order Number DE91005908. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Experiment-specific models have been developed since 1986 by 
Oak Ridge National Laboratory Boiling Water Reactor (BWR) 
severe accident analysis programs for the purpose of BWR experi- 
mental planning and optimum interpretation of experimental results. 
These experiment-specific models have been applied to large 
integral tests (ergo, experiments) which start from an initial undam- 
aged core state. The tests performed to date in BWR geometry 
have had significantly different-from-prototypic boundary and exper- 
imental conditions because of either normal facility limitations or 
specific experimental constraints. These experiments (ACRR: DF- 
4, NRU: FLHT-6, and CORA) were designed to obtain specific 
phenomenological information such as the degradation and interac- 
tion of prototypic components and the effects on melt progression 
of control-blade materials and channel boxes. Applications of 
ORNL models specific to the ACRR DF-4 and KfK CORA-16 
experiments are discussed and significant findings from the experi- 
mental analyses are presented. 32 refs., 16 figs. 


7464 (DP-MS-87-110) Tritium protection at the Savannah 
River Plant. Reinig, W.C. Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Plant. [1988]. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC09-76SR00001. 
(CONF-880505—44: 3. topical meeting on tritium technology in fis- 
sion, fusion and isotopic applications, Toronto (Canada), 1-6 May 
1988). Order Number DE91005679. Source: OSTI; NTIS; GPO 
Dep. 

The Savannah River Plant produces tritium for the nation’s 
defense. In addition to the planned production, unwanted tritium re- 
sults from neutron irradiation of the heavy water moderator in the 
plant's reactors. During the past 30 years, continual improvements 
have been made in methods to protect the large workforce at the 
reactors and at the tritium facility from the potential hazards of tri- 
tium. This paper describes the current protection program. 


7465 (EGG-M-90349) Impact of support system fallure 
limitations on probabilistic safety assessment and in regula- 
tory decision making. Bickel, J.H. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). [1990]. 12p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract AC07-761D01570. (CONF-9009226-5: 
Committee on Safety of Nuclear Installations (CSNI), Santa Fe, 
NM (USA), 4-6 Sep 1990). Order Number DE91006109. Source: 
OSTI; NTIS; INIS; GPO Dep. 

When used as a tool for safety decision making, Probabilistic 
Safety Assessment (PSA) is as effective as it realistically charac- 
terizes the overall frequency and consequences of various types of 
system and component failures. If significant support system failure 
events are omitted from consideration, the PSA process omits the 
characterization of possible unique contributors to core damage 
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risk, possibly underestimates the frequency of core damage, and 
reduces the future utility of the PSA as a decision making tool for 
the omitted support system. This paper is based on a review of 
several recent US PSA studies and the author's participation in 
several International Atomic Energy Agency (IAEA) sponsored peer 
reviews. 21 refs., 2 figs., 1 tab. 


7466 (EGG-TMI-8133) TMI-2 lower head creep rupture 
analysis. Thinnes, G.L. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Aug 1988. 53p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC07-761D01570. Order Number DE91006184. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The TMI-2 accident resulted in approximately 40% of the reac- 
tor’s core melting and collecting on the lower head of the reactor 
pressure vessel. The severity of the accident has raised questions 
about the margin of safety against rupture of the lower head in this 
accident since all evidence seems to indicate no major breach of 
the vessel occurred. Scoping heat transfer analyses of the relo- 
cated core debris and lower head have been made based upon 
assumed core melting scenarios and core material debris forma- 
tions while in contact with the lower head. This report describes 
the structural finite element creep rupture analysis of the lower 
head using a temperature transient judged most likely to challenge 
the structural capacity of the vessel. This evaluation of vessel 
response to this transient has provided insight into the creep mech- 
anisms of the vessel wall, a realistic mode of failure, and a means 
by which margin to failure can be evaluated once examination pro- 
vides estimated maximum wall temperatures. Suggestions for more 
extensive research in this area are also provided. 6 refs., 15 figs. 


7467 (IAEA-TECDOC-553) Computer codes for level 1 
probabllistic safety assessment: Report of a technical commit- 
tee meeting held in Vienna, 25-29 September 1989. International 
Atomic Energy Agency, Vienna (Austria). Jun 1990. 104p. (CONF- 
8909388-: Technical committee on the use of PSA and related 
computer systems to enhance safety, Vienna (Austria), 25 Sep 
1989). Order Number DE91616155. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Probabilistic Safety Assessment (PSA) entails several laborious 
tasks suitable for computer codes assistance. This guide identifies 
these tasks, presents guidelines for selecting and utilizing com- 
puter codes in the conduct of the PSA tasks and for the use of 
PSA results in safety management and provides information on 
available codes suggested or applied in performing PSA in nuclear 
power plants. The guidance is intended for use by nuclear power 
plant system engineers, safety and operating personnel, and regu- 
lators. Large efforts are made today to provide PC-based software 
systems and PSA processed information in a way to enable their 
use as a safety management tool by the nuclear power plant over- 
all management. Guidelines on the characteristics of software 
needed for management to prepare a software that meets their 
specific needs are also provided. Most of these computer codes 
are also applicable for PSA of other industrial facilities. The scope 
of this document is limited to computer codes used for the treat- 
ment of internal events. It does not address other codes available 
mainly for the analysis of external events (e.g. seismic analysis) 
flood and fire analysis. Codes discussed in the document are those 
used for probabilistic rather than for phenomenological modelling. It 
should be also appreciated that these guidelines are not intended 
to lead the user to selection of one specific code. They provide 
simply criteria for the selection. Refs and tabs. 


7468 (IAEA-TECDOC-573) ASSET guidelines: Reference 
material for assessment of safety significant events teams. In- 
ternational Atomic Energy Agency, Vienna (Austria). Nov 1990. 
149p. Order Number DE91616157. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The IAEA Assessment of Safety Significant Events Team (AS- 
SET) Service provides advice and assistance to Member States to 
enhance the overall level of plant safety while dealing with the pol- 
icy of prevention of incidents at nuclear power plants. The ASSET 
programme, initiated in 1986, is not restricted to any particular 
group of Member States, whether developing or industrialized, but 
is available to all countries with nuclear power plants in operation 
or approaching commercial operation. The IAEA Safety Series pub- 
lications form common basis for the ASSET reviews, including the 





Nuclear Safety Standards (NUSS) and the Basic Safety Principles 
(Recommendations of Safety Series No. 75-INSAG-3). The ASSET 
Guidelines provide overall guidance for the experts to ensure the 
consistency and comprehensiveness of their review of incident in- 
vestigations. Additional guidance and reference material is provided 
by the IAEA to complement the expertise of the ASSET members. 
ASSET reviews accept different approaches that contribute to en- 
suring an effective prevention of incidents at plants. Suggestions 
are offered to enhance plant safety performance. Commendable 
good practices are identified and generic lessons are communi- 
cated to other plants, where relevant, for long term improvement. 


7469 (INIS-mf-12169) GKSS annual report 1989. GKSS- 
Forschungszentrum Geesthacht GmbH, Hamburg (Germany, F.R.). 
1990 156p. (In German). Order Number DE91744659. Source: 
OSTI; NTIS (US Sales Only); INIS. 

GKSS-Forschungszentrum Geesthacht GmbH, as a national re- 
search center, carries out development work on behalf of the 
Federal Government's research and technology policy in order to 
deepen scientific knowledge, conserve resources and environment, 
improve living and working conditions, and increase economic effi- 
ciency and competitiveness. The center carries out work on energy 
research and energy technology, basic technologies, marine re- 
search and techniques, health-environment-biotechnology. The 
annual report contains in summary selected research work, the re- 
port on R and D activities in reactor safety, materials, environment 
and climate, underwater and environmental techniques. The re- 
search institutes, cooperation with external partners, the 
organization, budget, personnel, publications, including patent ap- 
plications, and lectures are described. (HK). 


7470 (INIS-mf-12170) GKSS annual report 1987. GKSS- 
Forschungszentrum Geesthacht GmbH, Hamburg (Germany, F.R.). 
1988 135p. (In German). Order Number DE91744660. Source: 
OSTI; NTIS (US Sales Only); INIS. 

GKSS-Forschungszentrum Geesthacht GmbH, one of the na- 
tional research centers, carries out R and D work on conservation 
of resources and environment, improvement of working conditions 
and on increase of economic competitiveness. The activities fall 
into the fields energy research and technology, basic technologies, 
marine research and techniques, health-environment-biotechnology. 
The annual report contains selected research work in summaries, 
the report on R and D work in reactor safety, materials research, 
environmental and climate research as well as environmental, and 
underwater techniques, describes the research institutes, coopera- 
tion with external partners, the organization, the budget, personnel, 
publications, including patent applications, and lectures. (HK). 


7471 (INIS-SU-217, pp. 978) 157Cs dynamics in solls 
of rice wedges. Prister, B.S. (Vsesoyuznaya Akademiya 
Sel’skokhozyajstvennykh Nauk, Leningrad (USSR). Agrofizicheskij 
Nauchno-Issledovatel’skij Inst.); Sobolev, A.S. AN SSSR, Moscow 
(USSR). 1989. 204p. (in Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 4: Summaries of reports. 
Order Number DE91003038. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CESIUM 137/radionuclide migration; CESIUM 137/ 
rivers; CHERNOBYLSK-4 REACTOR/environmental impacts; 
RIVERS; RADIOECOLOGICAL CONCENTRATION; REACTOR 
ACCIDENTS; RICE; SOILS 


7472 (IWGATWR-3) Passive safety features in current 
and future water cooled reactors: Proceedings of a technical 
committee meeting held in Moscow, 21-24 March 1989. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Advanced Technologies for Water Cooled Reac- 
tors. Nov 1990. 162p. (CONF-890395—: International Atomic 
Energy Agency technical committee meeting on passive safety fea- 
tures in current and future water-cooled reactors, Moscow (USSR), 
21-24 Mar 1989). Order Number DE91617394. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Better understanding of the passive safety systems and compo- 
nents in current and future water-cooled reactors may enhance the 
safety of present reactors, to the extend passive features are back- 
fitted. This better understanding should also improve the safety of 
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future reactors, which can incorporate more of these features. 
Passive safety systems and components may help to prevent acci- 
dents, core damage, or release radionuclides to the environment. 
The Technical Committee Meeting which was hosted by the USSR 
State Committee for Utilization of Nuclear Energy was attended by 
about 80 experts from 16 IAEA Member States and the NEA- 
OECD. A total of 21 papers were presented during the meeting. 
The objective of the meeting was to review and discuss passive 
safety systems and features of current and future water cooled re- 
actor designs and to exchange information in this area of activity. 
A separate abstract was prepared for each of the 21 papers pub- 
lished in this proceedings. Refs, figs and tabs. 


7473 (JAERI-M-90-120) Behavior of water reactor fuel 
rod. Yanagisawa, Kazuaki (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Aug 1990. 346p. (In 
Japanese). Order Number DE91744826. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper reviewed the fuels used widely in forms of (1) 
Zircaloy-sheathed UOz fuel in light water-commercial power reac- 
tor, (2) Zircaloy-sheathed PuO2-UO2 fuel in plutonium-thermal 
reactor and advanced reactor (ATR), (3) aluminide and silicide fuel 
in Material Testing Reactors. From fundamental view points, physi- 
cal/chemical properties and irradiation behaviors of both fuels and 
zircaloy claddings are briefly reviewed in chapters 1 and 2. Change 
of the fuel rod physical parameters with progress of burn-up are 
summed up in chapter 3. Some fuel troubles and failures encoun- 
tered in past usage of worldwide LWR fuels are introduced with 
counterplans taken. In the last session of this chapter, recent re- 
sults of R and D works have been carried out by fuel vendors are 
reviewed. Especially, in-core behaviors of PCl-remedy fuels 
developed to use for high burn-up extension and for load-follow op- 
eration are highlighted. Reactor accidents occurred through past 
forty years are surveyed and reviewed. Fuel behaviors during the 
reactivity initiated accident (RIA), the power-coolant mismatch 
(PCM), and the loss-of-coolant accident (LOCA) are taken into this 
review by using disclosed literatures. Safety criteria being used in 
Japanese licensing authorities are introduced relating to the fuel 
design limit. (author). 


7474 (JAERI-M-90-142) Recalculation of simulated post- 
scram core power decay curve for use in ROSA-IV/LSTF 
experiments on PWR small-break LOCAs and transients. Ku- 
mamaru, Hiroshige (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Tasaka, Kanji. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Aug 1990. 
68p. Order Number DE91744828. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Simulated post-scram core power decay curve for use in Large 
Scale Test Facility (LSTF) tests has been calculated on a best- 
estimate basis, particularly in two points, i.e. estimation of the 
delayed neutron fission power and consideration of the stored heat 
in a pressurized water reactor (PWR) fuel rod. The New Power 
Curve provides a LSTF heater rod with the heat transfer rate from 
a PWR fuel rod that was estimated for a typical pressure transient 
during a PWR small-break loss of coolant accident. This approach 
neglects conservatively the effect of stored heat release from the 
LSTF heater rod considering that there is large uncertainty in the 
thermal conductivity of outer insulator in the LSTF heater rod. 
When the New Power Curve is used as the LSTF core power 
curve, the heat transfer rate from a LSTF heater rod gives a little 
conservative values as compared with the heat transfer rate from a 
PWR fuel rod. (author). 


7475 (JAERI-M-90-153) Conceptual design study of Peb- 
ble Bed Type High Temperature Gas-cooled Reactor with 
annular core structure. Yamashita, Kiyonobu (Japan Atomic 
Energy Research Inst., Oarai, Ibaraki (Japan). Oarai Research Es- 
tablishment); Zinza, Keisuke. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Sep 1990. 54p. (in Japanese). Order Number 
DE91744957. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents the Conceptual Design Study of Pebble Bed 
Type High Temperature Gas-cooled Reactor with Annular Core 
Structure. From this study, it is made clear that the thermal power 
of the Pebble Bed Type Reactor can be increased to 50OMW 
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through introducing the annular core structure without losing the 
inherent safe characteristics (in the coolant depressurization acci- 
dent, the fuel temperature does not exceed the temperature where 
the fuel defect begins.) This thermal power is two times higher 
than the inherent safe Pebble Bed Type High temperature Gas- 
cooled Reactor (MHTGR) designed in West Germany. From this 
result, it is foreseen that the ratio of the plant cost to the reactor 
power is reduced and the economy of the plant operation is 
improved. The reactor performances e.g. fuel burnup and fuel tem- 
perature are maintained in same level of the MHTGR. (author). 


7476 (Jue+-2365) Revision and further development of the 
THTR dynamic model referring to the results of the reactor 
test phase. Reinhardt, T. Forschungszentrum Juelich GmbH (Ger- 
many, F.R.). Inst. fuer Sicherheitsforschung und Reaktortechnik; 
Technische Hochschule Aachen (Germany, F.R.). Jun 1990. 118p. 
(In German). Order Number DE91744466. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The results which are collected during the test phase of the 
THTR-300 are the base for the comparison with the results of sim- 
ulation calculations which are made with THTR dynamic model 
ALAMO. This report shows, that the simulation of the power plant 
is in very good agreement with the measuring results for the follow- 
ing cases: transients in normal operation, breakdown of a blower 
unit and breakdown of a feedwater-pump. In addition the steam 
generators of the THTR are explained, the reasons for the heat 
loss are shown and the parasite heat transfer is calculated. (orig.). 


7477 (Juel-2368) A simulation-program for the THTR-300 
to calculate transients in the case of emergency cooling. 
Elsheakh, A.F. Forschungszentrum Juelich GmbH (Germany, F.R.). 
Inst. fuer Sicherheitsforschung und Reaktortechnik; Technische 
Hochschule Aachen (Germany, F.R.). Jul 1990. 133p. (in German). 
Order Number DE91744467. Source: OSTI; NTIS (US Sales Only); 
INIS. 

During the operation phase of the THTR-300 start-up tests were 
performed to control the function and the availability of the emer- 
gency cooling system. A simulation program (THERMIX-2D) was 
made and it was coupled and fitted to the simulation program 
ALAMO. This program enables to investigate the behaviour of the 
THTR-300 during the emergency cooling as well as to investigate 
the emergency cooling system with its control systems and its 
installations. It is also possible to reproduce the tests and to evalu- 
ate the data. (orig/HP). 


7478 (KFK-4627) Uncertainty and sensitivity analyses of 
the complete program system UFOMOD and of selected 
submodels. Fischer, F.; Ehrhardt, J.; Hasemann, |. Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Inst. fuer 
Neutronenphysik und Reaktortechnik; Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Projekt Nukleare Sicherheits- 
forschung. Sep 1990. 207p. Contract CEC BI6/F/128/D. Order 
Number DE91741145. Source: OSTI; NTIS (US Sales Only); INIS. 

Uncertainty and sensitivity studies with the program system 
UFOMOD have been performed since several years on a 
submodel basis to get a deeper insight into the propagation of pa- 
rameter uncertainties through the different modules and to quantify 
their contribution to the confidence bands of the intermediate and 
final results of an accident consequence assessment. In a series of 
investigations with the atmospheric dispersion module, the models 
describing early protective actions, the models calculating short- 
term organ doses and the health effects model of the near range 
subsystem NE of UFOMOD, a great deal of experience has been 
gained with methods and evaluation techniques for uncertainty and 
sensitivity analyses. Especially the influence on results of different 
sampling techniques and sample sizes, parameter distributions and 
correlations could be quantified and the usefulness of sensitivity 
measures for the interpretation of results could be demonstrated. In 
each submodel investigation, the (5%, 95%)-confidende bounds of 
the complementary cumulative frequency distributions (CCFDs) of 
various consequence types (activity concentrations of |-131 and Cs- 
137, individual acute organ doses, individual risks of nonstochastic 
health effects, and the number of early deaths) were calculated. 
The corresponding sensitivity analyses for each of these endpoints 
led to a list of parameters contributing significantly to the variation 
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of mean values and 99% - fractiles. The most important parameters 
were extracted and combined for the final overall analysis. (orig.). 


7479 (NEI-DK-439) Optimization of technical specifica- 
tions by use of probabilistic methods: A Nordic perspective. 
NORD, 1990:33. Laakso, K. (ed.) (Technical Research Centre of 
Finland). Nordisk Kontaktorgan for Atomenergispoergsmaal, Risoe 
(Denmark). May 1990 156p. Contract NKA/RAS-450. (NORD-— 
1990:33.). Order Number DE91617241. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Technical Specifications of a nuclear power plant specify the 
limits for plant operation from the safety point of view. These 
operational safety rules were originally defined on the basis of de- 
terministic analyses and engineering judgement. As experience has 
accumulated, it has proved necessary to consider problems and 
make specific modifications in these rules. Developments in proba- 
bilistic safety assessment have provided a new tool to analyse, 
present and compare the risk effects of proposed rule modificatons. 
The main areas covered in the project are operational decisions in 
failure situations, preventive maintenance during power operation 
and surveillance tests of standby safety systems. (author). 


7480 (NEI-DK-443) Risk analysis and safety rationale: Fi- 
nal report of a joint Nordic research program in nuclear 
safety. NORD, 1989:91. Bengtsson, G. (ed.). Nordisk Kontaktor- 
gan for Atomenergispoergsmaal, Risoe (Denmark). Dec 1989 76p. 
(NORD—1989:91.). Order Number DE91617242. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Decision making with respect to safety is becoming more and 
more complex. The risk involved must be taken.into account 
together with numerous other factors such as the benefits, the un- 
certainties and the public perception. Can the decision maker be 
aided by some kind of system, general rules of thumb, or broader 
perspective on similar decisions? This question has been ad- 
dressed in a joint Nordic project relating to nuclear power. Modern 
techniques for risk assessment and management have been stud- 
ied, and parallels drawn to such areas as offshore safety and 
management of toxic chemicals in the environment. The report 
summarises the finding of 5 major technical reports which have 
been published in the NORD-series. The topics includes develop- 
ments, uncertainties and limitations in probabilistic safety 
assessments, negligible risks, risk-cost trade-offs, optimisation of 
nuclear safety and radiation protection, and the role of risks in the 
decision making process. (author) 84 refs. 


7481 (NINR-E001-90) Main safety lessons from 5-year op- 
eration of the renovated Dalat nuclear research reactor. Anh, 
T.H.; Lam, P.V.; An, T.K.; Khang, N.P.; Tan, D.Q. National Inst. for 
Nuclear Research, Da Lat (Viet Nam). 1989. 11p. (CONF-891027-: 
International symposium on research reactor safety, operations and 
modifications, Chalk River (Canada), 23-27 Oct 1989; IAEA-SM-— 
310/78.). Order Number DE91616223. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The paper presents main safety related characteristics of the 
Dalat Nuclear Research Reactor (DNRR), which was reconstructed 
in 1982 at the site of the former TRIGA Mark Il, while retaining 
some of its structures. Experience acquired from reactor operation 
is analysed. The programme of investigations aimed at better 
ensuring nuclear safety of the reactor, together with some of its re- 
sults are presented. Finally some propositions to improve the 
present situation are suggested. (Authors). (2 Tables, 2 fig.). 


7482 (NINR-E011-89) Safety evaluation of the Dalat 
research reactor operation. Long, V.H.; Lam, P.V.; An, T.K. Na- 
tional Inst. for Nuclear Research, Da Lat (Viet Nam). 1989. 27p. 
Order Number DE91616224. Source: OSTI; NTIS (US Sales Only); 
INIS. 

After an introduction presenting the essential characteristics of 
the Dalat Nuclear Research Reactor, the document presents (i) 
The safety assurance condition of the reactor, (ii) Its safety behav- 
iour after 5 years of operation, (iii) Safety research being realized 
on the reactor. Following is questionnaire of safety evaluation and 
a list of attachments, which concern the reactor. 


7483 (NUREG-0837-Vol.10-No.3) NRC TLD [thermolumi- 
nescent dosimeter] Direct Radiation Monitoring Network: 





Progress report, July-September 1990: Volume 10, No. 3. 
Struckmeyer, R.; McNamara, N. Nuclear Regulatory Commission, 
King of Prussia, PA (USA). Region |. Dec 1990. 225p. Sponsored 
by Nuclear Regulatory Commission. Source: OSTI; NTIS; INIS; 
GPO. 

The US Nuclear Regulatory Commission (NRC) Direct Radiation 
Monitoring Network is operated by the NRC in cooperation with 
participating states to provide continuous measurement of the am- 
bient radiation levels around licensed NRC facilities, primarily 
power reactors. Ambient radiation levels result from naturally oc- 
curring radionuclides present in the soil, cosmic radiation 
constantly bombarding the earth from outer space, and the contri- 
bution, if any, from the monitored facilities and other man-made 
sources. The Network is intended to measure radiation levels dur- 
ing routine facility operations and to establish background radiation 
levels used to assess the radiological impact of an unusual condi- 
tion, such as an accident. This report presents the radiation levels 
measured around all facilities in the Network for the third quarter of 
1990. A complete listing of the site facilities monitored is included. 
In some instances, two power reactor facilities are monitored by 
the same set of dosimeters. All radiation measurements are made 
using small, passive detectors called thermoluminescent dosime- 
ters (TLDs), which provide a quantitative measurement of the 
radiation levels in the area in which they are piaced. The radiation 
levels are presented as gross and net exposures. The gross expo- 
sure includes naturally occurring background radiation, radiation 
levels resulting from a facility's operation, and the exposure re- 
ceived during transport and storage of the TLD. 


7484 (NUREG—1150-Vol.1) Severe accident risks: An as- 
sessment for five US nuclear power plants: Final summary 
report: Volume 1. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Systems Research. Dec 1990. 286p. Sponsored 
by Nuclear Regulatory Commission. Source: OSTI; NTIS; INIS; 
GPO. 

This report summarizes as assessment of the risks from severe 
accidents in five commercial nuclear power plants in the United 
States. These risks are measured in a number of ways, including: 
the estimated frequencies of core damage accidents from internally 
initiated accidents and externally initiated accidents for two of the 
plants; the performance of containment structures under severe ac- 
cident loadings; the potential magnitude of radionuclide releases 
and offsite consequences of such accidents; and the overall risk 
(the product of accident frequencies and consequences). Support- 
ing this summary report are a large number of reports written 
under contract to NRC that provide the detailed discussion of the 
methods used and results obtained in these risk studies. Volume 1 
of this report has three parts. Part 1 provides the background and 
objectives of the assessment and summarizes the methods used to 
perform the risk studies. Part Il provides a summary of results 
obtained for each of the five plants studied. Part Ill provides per- 
spectives on the results and discusses the role of this work in the 
larger context of the NRC staff's work. 233 refs., 131 figs., 22 tabs. 


7485 (NUREG—1150-Vol.2) Severe accident risks: An as- 
sessment for five US nuclear power plants: Appendices A, B, 
and C: Final report: Volume 2. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Systems Research. Dec 1990. 
312p. Sponsored by Nuclear Regulatory Commission. Source: 
OSTI; NTIS; INIS; GPO. 

This report summarizes an assessment of the risks from severe 
accidents in five commercial nuclear power plants in the United 
States. These risks are measured in a number of ways, including: 
the estimated frequencies of core damage accidents from internally 
initiated accidents and externally initiated accidents for two or the 
plants; the performance of containment structures under severe ac- 
cident loadings; the potential magnitude of radionuclide release 
and offsite consequences of such accidents; and the overall risk 
(the product of accident frequencies and consequences). Support- 
ing this summary report are a large number of reports written 
under contract to NRC that provide the detailed discussion of the 
methods used and results obtained in these risk studies. Volume 2 
of this report contains three appendices, providing greater detail on 
the methods used, an example risk calculation, and more detailed 
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discussion of particular technical issues found important in the risk 
studies. 


7486 (NUREG-1382) Safety Evaluation Report related to 
the full-term operating license for Oyster Creek Nuclear Gener- 
ating Station (Docket No. 50-219). Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation. Jan 1991. 157p. Sponsored by Nuclear Regulatory 
Commission. Source: OSTI; NTIS; INIS; GPO. 

The Safety Evaluation Report for the full-term operating license 
application filed by GPU Nuclear Corporation and Jersey Central 
Power & Light Company for the Oyster Creek Nuclear Generating 
Station has been prepared by the Office of Nuclear Reactor Regu- 
lation of the US Nuclear Regulatory Commission. The facility is 
located in Ocean County, New Jersey. The staff concludes that the 
facility can continue to be operated without endangering the health 
and safety of the public. 1 figs., 5 tabs. 


7487 (NUREG/CR-0672-Add.4) Technology, safety and 
costs of decommissioning a reference boiling water reactor 
power station: Comparison of two decommissioning cost esti- 
mates developed for the same commercial nuclear reactor 
power station: Addendum 4. Konzek, G.J. (Pacific Northwest 
Lab., Richland, WA (USA)); Smith, R.I. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Engineering; Pacific 
Northwest Lab., Richland, WA (USA). Dec 1990. 71p. Sponsored 
by Nuclear Regulatory Commission. DOE Contract ACO06- 
76RLO1830. Source: OSTI; NTIS; INIS; GPO. 

This study presents the results of a comparison of a previous 
decommissioning cost study by Pacific Northwest Laboratory (PNL) 
and a recent decommissioning cost study of TLG Engineering, Inc., 
for the same commercial nuclear power reactor station. The pur- 
pose of this comparative analysis on the same pliant is to determine 
the reasons why subsequent estimates for similar plants by others 
were significantly higher in cost and external occupational radiation 
exposure (ORE) than the PNL study. The primary purpose of the 
original study by PNL (NUREG/CR-0672) was to provide informa- 
tion on the available technology, the safety considerations, and the 
probable costs and ORE for the decommissioning of a large boiling 
water reactor (BWR) power station at the end of its operating life. 
This information was intended for use as background data and 
bases in the modification of existing regulations and in the devel- 
opment of new regulations pertaining to decommissioning activities. 
It was also intended for use by utilities in planning for the decom- 
missioning of their nuclear power stations. The TLG study, initiated 
in 1987 and completed in 1989, was for the same plant, Washing- 
ton Public Supply System’s Unit 2 (WNP-2), that PNL used as its 
reference plant in its 1980 decommissioning study. Areas of agree- 
ment and disagreement are identified, and reasons for the areas of 
disagreement are discussed. 31 refs., 3 figs., 22 tabs. 


7488 (NUREG/CR-4550-Vol.3-Rev.1-Pt.3) Analysis of core 
damage f : Power Station, Unit 1 external 
events: Volume 3, Revision 1, Part 1. Bohn, M.P. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)); Lambright, J.A.; Daniel, 
S.L.; Johnson, J.J.; Ravindra, M.K.; Hashimoto, P.O.; Mraz, M.J.; 
Tong, W.H. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; Sandia National Labs., Albu- 
querque, NM (USA); EQE, Inc., San Francisco, CA (USA). Dec 
1990. 372p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract AC04-76DP00789. (SAND-86-2084-Vol.3-Rev.1-Pt.3). 
Source: OSTI; NTIS; INIS; GPO. 

This report presents the analysis of external events (earthquakes, 
fires, floods, etc.) performed for the Surry Power Station as part of 
the USNRC-sponsored NUREG-1150 program. Both the internal 
and external events analyses make full use of recent insights and 
developments in risk assessment methods. In addition, the external 
event analyses make use of newly-developed simplified methods. 
As a first step, a screening analysis was performed which showed 
that all external events were negligible except for fires and seismic 
events. Subsequent detailed analysis of fires resulted in a total 
(mean) core damage frequency of 1.13E-5 per year. The seismic 
analysis resulted in a total (mean) core damage frequency of 
1.16E-4 per year using hazard curves developed by Lawrence Liv- 
ermore National Laboratory and 2.50E-5 per year using hazard 
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curves developed by the Electric Power Research Institute. Uncer- 
tainty analyses were performed, and dominant components and 
sources of uncertainty were identified. 71 refs., 61 figs., 59 tabs. 


7489 (NUREG/CR-4550-Vol.4-Rev.1-Pt.3) Analysis of core 
damage frequency: Peach Bottom, Unit 2 external events: Vol- 
ume 4, Revision 1, Part 3. Lambright, J.A. (Sandia National 
Labs., Albuquerque, NM (USA)); Bohn, M.P.; Daniel, S.L.; John- 
son, J.J.; Ravindra, M.K.; Hashimoto, P.O.; Mraz, M.J.; Tong, 
W.H.; Brosseau, D.A. Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (USA); EQE, Inc., San Francisco, CA (USA); 
ERCE, Inc., Albuquerque, NM (USA). Dec 1990. 452p. Sponsored 
by Nuclear Regulatory Commission. DOE Contract AC04- 
76DP00789. (SAND-86-2084-Vol.4-Rev.1-Pt.3). Source: OSTI; 
NTIS; INIS; GPO. 

This report presents the analysis of external events (earth- 
quakes, fires, floods, etc.) performed for the Peach Bottom Atomic 
Power Station as part of the USNRC-sponsored NUREG-1150 pro- 
gram. Both the internal and external events analyses make full use 
of recent insights and developments in risk assessment methods. 
In addition, the external event analyses make use of newly- 
developed simplified methods. As a first step, a screening analysis 
was performed which showed that all external events were negligi- 
ble except for fires and seismic events. Subsequent detailed 
analysis of fires resulted in a total (mean) core damage frequency 
of 1.95E-5 per year. The seismic analysis resulted in a total 
(mean) core damage frequency of 7.66E-5 per year using hazard 
curves developed by Lawrence Livermore National Laboratory and 
3.09E-6 per year using hazard curves developed by the Electric 
Power Research Institute. Uncertainty analyses were performed, 
and dominant components and sources of uncertainty were identi- 
fied. 71 refs., 63 figs., 54 tabs. 


7490 (NUREG/CR-4551-Vol.2-Rev.1-Pt.1) Evaluation of se- 
vere accident risks: Quantification of major input parameters: 
Expert opinion elicitation on in-vessel issues. Harper, F.T. 
(Sandia National Labs., Albuquerque, NM (USA)); Breeding, R.J.; 
Brown, T.D.; Gregory, J.J.; Payne, A.C.; Gorham, E.D.; Amos, 
C.N. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Systems Research; Sandia National Labs., Albuquerque, NM 
(USA). Dec 1990. 262p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC04-76DP00789. (SAND—86-1309- 
Vol.2-Rev.1-Pt.1). Source: OSTI; NTIS; INIS; GPO. 

This report records part of the vast amount of information re- 
ceived during the expert judgment elicitation process that took 
place in support of the NUREG-1150 effort sponsored by the US 
Nuclear Regulatory Commission. The results of the In-Vessel Ex- 
pert Panel are presented in this part of Volume 2 of NUREG/ 
CR-4551. The In-Vessel Panel considered six issues: temperature- 
induced pressurized water reactor (PWR) hot leg or surge line 
failure before vessel breach; temperature-induced steam generator 
tube rupture (SGTR) before vessel breach; boiling water reactor 
(BWR) in-vessel hydrogen production; BWR bottom head failure; 
PWR in-vessel hydrogen generation; and PWR bottom head fail- 
ure. 83 refs., 58 figs., 56 tabs. 


7491 (NUREG/CR-4551-Vol.4-Rev.1-Pt.1) Evaluation of 
severe accident risks, Peach Bottom, Unit 2: Main report: Vol- 
ume 4, Revision 1, Part 1. Payne, A.C. (Sandia National Labs., 
Albuquerque, NM (USA)); Breeding, R.J.; Jow, H.N.; Shiver, A.W.; 
Helton, J.C.; Smith, L.N. Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (USA). Dec 1990. 691p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (SAND- 
86-1309-Vol.4-Rev.1-Pt.1). Source: OSTI; NTIS; INIS; GPO. 

In support of the Nuclear Regulatory Commission's (NRC's) as- 
sessment of the risk from severe accidents at commercial nuclear 
power plants in the US reported NUREG-1150, the Severe Acci- 
dent Risk Reduction Program (SARRP) has completed a revised 
calculation of the risk to the general public from severe accidents 
at the Peach Bottom Atomic Power Station, Unit 2. This power 
plant, located in southeastern Pennsylvania, is operated by the 
Philadelphia Electric Company. The emphasis in this risk analysis 
was not on determining a “so-called” point estimate of risk. Rather, 
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it was to determine the distribution of risk, and to discover the un- 
certainties that account for the breadth of this distribution. Off-site 
risk initiated by events both internal and external to the power sta- 
tion were assessed. 39 refs., 174 figs., 133 tabs. 


7492 (NUREG/CR-4551-Vol.4-Rev.1-Pt.2) Evaluation of 
severe accident risks, Peach Bottom, Unit 2: Appendices: Vol 
ume 4, Revision 1, Part 2. Payne, A.C. (Sandia National Labs., 
Albuquerque, NM (USA)); Breeding, R.J.; Jow, H.N.; Shiver, A.W.; 
Helton, J.C.; Smith, L.N. Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Div. of Systems Research; Sandia National Labs., 
Albuquerque, NM (USA). Dec 1990. 417p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (SAND- 
86-1309-Vol.4-Rev.1-Pt.2). Source: OSTI; NTIS; INIS; GPO. . 

In support of the Nuclear Regulatory Commission's (NRC's) as- 
sessment of the risk from severe accidents at commercial nuclear 
power plants in the US reported in NUREG-1150, the Severe Acci- 
dent Risk Reduction Program (SARRP) has completed a revised 
calculation of the risk to the general public from severe accidents 
at the Peach Bottom Atomic Power Station, Unit 2. This power 
plant, located in southeastern Pennsylvania, is operated by the 
Philadelphia Electric Company. The emphasis in this risk analysis 
was not on determining a “so-called” point estimate of risk. Rather, 
it was to determine the distribution of risk, and to discover the un- 
certainties that account for the breadth of this distribution. Off-site 
risk initiated by events both internal and external to the power sta- 
tion were assessed. This document provides Appendices A through 
E which include the following topics respectively: accident progres- 
sion event tree; supporting information for the source term 
analysis; supporting information for the consequence analysis; risk 
results; and sampling information. 6 figs., 6 tabs. 


7493 (NUREG/CR-4551-Vol.5-Rev.1-Pt.1) Evaluation of se- 
vere accident risks, Sequoyah, Unit 1: Main report: Volume 5, 
Revision 1, Part 1. Gregory, J.J. (Sandia National Labs., Albu- 
querque, NM (USA)); Higgins, S.J.; Breeding, R.J.; Shiver, A.W.; 
Murfin, W.B.; Helton, J.C. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems Research; Sandia National 
Labs., Albuquerque, NM (USA). Dec 1990. 285p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract AC04-76DP00789. 
(SAND-—86-1309-Vol.5-Rev.1-Pt.1). Source: OSTI; NTIS; INIS; 
GPO. 

In support of the US Nuclear Regulatory Commission's assess- 
ment of the risk from severe accidents at commercial nuclear power 
plants in the US reported in NUREG-1150, the Severe Accident 
Risk Reduction Program has completed a revised calculation of the 
risk to the general public from severe accidents at the Sequoyah 
Power Station, Unit 1. This power plant, located in southeastern 
Tennessee, is operated by the Tennessee Valley Authority. The 
emphasis in this risk analysis was not on determining a “so-called” 
point estimate of risk. Rather it was to determine the distribution of 
risk, and to discover the uncertainties that account for the breadth 
of this distribution. Off-site risks from initiating events internal to the 
power station were assessed. 45 refs., 42 figs., 49 tabs. 


7494 (NUREG/CR-4551-Vol.5-Rev.1-Pt.2) Evaluation of se- 
vere accident risks, Sequoyah, Unit 1: Appendices: Volume 5, 
Revision 1, Part 2. Gregory, J.J. (Sandia National Labs., Albu- 
querque, NM (USA)); Higgins, S.J.; Breeding, R.J.; Shiver, A.W.; 
Murfin, W.B.; Helton, J.C. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems Research; Sandia National 
Labs., Albuquerque, NM (USA). Dec 1990. 464p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract AC04-76DP00789. 
(SAND-86-1309-Vol.5-Rev.1-Pt.2). Source: OSTI; NTIS; INIS; 
GPO. 

In support of the US Nuclear Regulatory Commission's assess- © 
ment of the risk from severe accidents at commercial nuclear power 
plants in the US reported in NUREG-1150, the Severe Accident 
Risk Reduction Program has completed a revised calculation of the 
risk to the general public from severe accidents at the Sequoyah 
Power Station, Unit 1. This power plant, located in southeastern 
Tennessee, is operated by the Tennessee Valley Authority. The 
emphasis in this risk was not on determining a “so-called” point es- 
timate of risk. Rather it was to determine the distribution of risk, 
and to discover the uncertainties that account for the breadth of 
this distribution. Off-site risks from initiating events internal to the 





power station were assessed. This document provides Appendices 
A through E for this report. Topics included are, respectively: sup- 
porting information for the accident progression analysis; supporting 
information for the source analysis; supporting information for the 
consequence analysis; risk results; and sampling information. 


7495 (NUREG/CR-4551-Vol.6-Rev.1-Pt.1) Evaluation of se- 
vere accident risks, Grand Gulf, Unit 1: Main report: Volume 6, 
Revision 1, Part 1. Brown, T.D. (Sandia National Labs., Albu- 
querque, NM _(USA)); Breeding, R.J.; Jow, H.N.; Higgins, S.J.; 
Shiver, A.W.; Helton, J.C.; Amos, C.N. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Systems Research; 
Sandia National Labs., Albuquerque, NM (USA). Dec 1990. 284p. 
Sponsored by Nuclear Regulatory Commission. DOE Con- 
tract AC04-76DP00789. (SAND—86-1309-Vol.6-Rev.1-Pt.1). Source: 
OSTI; NTIS; INIS; GPO. 

In support of the Nuclear Regulatory Commission's (NRC's) as- 
sessment of the risk from severe accidents at commercial nuclear 
power plants in the US report in NUREG-1150, the Severe Acci- 
dent Risk Reduction Program (SARRP) has completed a revised 
calculation of the risk to the general public from severe accidents 
at the Grand Gulf Nuclear Station, Unit 1. This power plant, located 
in Port Gibson, Mississippi, is operated by the System Energy Re- 
sources, inc. (SERI). The emphasis in this risk analysis was not on 
determining a “so-called” point estimate of risk. Rather, it was to 
determine the distribution of risk, and to discover the uncertainties 
that account for the breadth of this distribution. Off-site risk initiated 
by events internal to the power plant was assessed. 42 refs., 51 
figs., 52 tabs. 


7496 (NUREG/CR-4551-Vol.6-Rev.1-Pt.2) Evaluation of se- 


vere accident risks, Grand Gulf, Unit 1: Appendices: Volume 
6, Revision 1, Part 2. Brown, T.D. (Sandia National Labs., Albu- 
querque, NM (USA)); Breeding, R.J.; Jow, H.N.; Higgins, S.J.; 
Shiver, A.W.; Helton, J.C.; Amos, C.N. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Systems Research; 
Sandia National Labs., Albuquerque, NM (USA). Dec 1990. 513p. 


Sponsored by Nuclear Regulatory Commission. DOE Con- 
tract AC04-76DP00789. (SAND—86-1309-Vol.6-Rev.1-Pt.2). Source: 
OSTI; NTIS; INIS; GPO. 

In support of the Nuclear Regulatory Commission's (NRC's) as- 
sessment of the risk from severe accidents at commercial nuclear 
power plants in the US report in NUREG-1150, the Severe Acci- 
dent Risk Reduction Program (SARRP) has completed a revised 
calculation of the risk to the general public from severe accidents 
at the Grand Gulf Nuclear Station, Unit 1. This power pliant, located 
in Port Gibson, Mississippi, is operated by the System Energy Re- 
sources, Inc. (SERI). The emphasis in this risk analysis was not on 
determining a “so-called” point estimate of risk. Rather, it was to 
determine the distribution of risk, and to discover the uncertainties 
that account for the breadth of this distribution. Off-site risk initiated 
by events internal to the power plant was assessed. This docu- 
ment provides Appendices A through E for this report. Topics 
included are, respectively: supporting information for the accident 
progression analysis; supporting information for the source term 
analysis; supporting information for the consequence analysis; risk 
results; and sampling information. 


7497 (NUREG/CR-4639-Vol.5-Rev.3-Pt.1) Nuclear Comput- 
erized Library for Assessing Reactor Reliability (NUCLARR): 
Data manual: Part 1, Summary description: Volume 5, Revi- 
sion 3. Gilbert, B.G. (EG and G Idaho, Inc., Idaho Falls, ID (USA)); 
Reece, W.J.; Gertman, D.I.; Gilmore, W.E.; Galyean, W.J. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Systems 
Research; EG and G Idaho, Inc., Idaho Falls, ID (USA). Dec 1990. 
26p. Sponsored by Nuclear Regulatory Commission. DOE Contract 
AC07-761D01570. (EGG—2458-Vol.5-Rev.3-Pt.1). Source: OSTI; 
NTIS; INIS; GPO. 

The Nuclear Computerized Library for Assessing Reactor Relia- 
bility (NUCLARR) is an automated data base management system 
for processing and storing human error probability and hardware 
component failure data. The NUCLARR system software resides 
on an IBM (or compatible) personal computer. NUCLARR can fur- 
nish the end user with data inputs for both human and hardware 
reliability analysis in support of a variety of risk assessment activi- 
ties. The NUCLARR system is documented in a five-volume series 
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of reports. Volume V: Data Manual provides a hard-copy represen- 
tation of all data and related information available within the 
NUCLARR system software. This document is organized in three 
sections. Part 1 is the summary description, which presents an 
overview of the NUCLARR system and data processing proce- 
dures. Part 2 contains all data and information relevant to the 
human error probability (HEP) side of NUCLARR. Data and infor- 
mation for the hardware component failure data (HCFD) side are 
presented in Part 3. 7 refs., 1 fig. 


7498 (NUREG/CR-4639-Vol.5-Rev.3-Pt.2) Nuclear Comput- 
erized Library for Assessing Reactor Reliability (NUCLARR): 
Data manual: Part 2, Human Error Probability (HEP) data: Vol 
ume 5, Revision 3. Gilbert, B.G. (EG and G Idaho, Inc., Idaho 
Falls, ID (USA)); Reece, W.J.; Gertman, D.I.; Gilmore, W.E.; 
Galyean, W.J. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Dec 1990. 452p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC07-761D01570. (EGG— 
2458-Vol.5-Rev.3-Pt.2). Source: OSTI; NTIS; INIS; GPO. 

The Nuclear Computerized Library for Assessing Reactor Relia- 
bility (NUCLARR) is an automated data base management system 
for processing and storing human error probability and hardware 
component failure data. The NUCLARR system software resides 
on an IBM (or compatible) personal computer. NUCLARR can fur- 
nish the end user with data inputs for both human and hardware 
reliability analysis in support of a variety of risk assessment activi- 
ties. The NUCLARR system is documented in a five-volume series 
of reports. Volume 5: Data Manual provides a hard-copy represen- 
tation of all data and related information available within the 
NUCLARR system software. This document is organized in three 
sections. Part 1 is the summary description, which presents an 
overview of the NUCLARR system and data processing proce- 
dures. Part 2 contains all data and information relevant to the 
human error probability (HEP) data side of NUCLARR. Data and 
information for the hardware component failure data (HCFD) side 
are presented in Part 3. 7 refs. 


7499 (NUREG/CR-4639-Vol.5-Rev.3-Pt.3) Nuclear Comput- 
erized Library for Assessing Reactor Reliability (NUCLARR): 
Data manual: Part 3, Hardware component failure data 
(HCFD): Volume 5, Revision 3. Gilbert, B.G. (EG and G Idaho, 
Inc., Idaho Falls, ID (USA)); Reece, W.J.; Gertman, D./.; Gilmore, 
W.E.; Galyean, W.J. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Systems Research; EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Dec 1990. 176p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract ACO7-761D01570. (EGG— 
2458-Vol.5-Rev.3-Pt.3). Source: OSTI; NTIS; INIS; GPO. 

The Nuclear Computerized Library for Assessing Reactor Relia- 
bility (NUCLARR) is an automated data base management system 
for processing and storing human error probability and hardware 
component failure data. The NUCLARR system software resides 
on an IBM (or compatible) personal computer. NUCLARR can fur- 
nish the end user with data inputs for both human and hardware 
reliability analysis in support of a variety of risk assessment activi- 
ties. The NUCLARR system is documented is a five-volume series 
of reports. Volume V: Data Manual provides a hard-copy represen- 
tation of all data and related information available within the 
NUCLARR system software. This document is organized in three 
sections. Part 1 is the summary description, which presents an 
overview of the NUCLARR system and data processing proce- 
dures. Part 2 contains all data and information relevant to the 
human error probability (HEP) data side of NUCLARR. Data and 
information for the hardware component failure data (HCFD) side 
are presented in Part 3. 7 refs. 


7500 (NUREG/CR-4666) Closeout of IE Bulletin 84-02: 
Failures of General Electric Type HFA relays in use in Class 
1E safety systems. Foley, W.J. (Parameter, Inc., Elm Grove, WI 
(USA)); Dean, R.S.; Hennick, A. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Operational Events Assessment; 
Parameter, Inc., Elm Grove, WI (USA). Jan 1991. 53p. Sponsored 
by Nuclear Regulatory Commission. (PARAMETER/IE—163). 
Source: OSTI; NTIS; INIS; GPO. 

Documentation is provided in this report to close IE Bulletin 84— 
02 regarding the failure of General Electric Type HFA relays in 
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Class 1E safety systems. The relay failures were due to aging of 
coil wire insulation and nylon or Lexan spools under certain envi- 
ronmental conditions. The bulletin was issued to nuclear power 
reactor licensees and holders of construction permits to provide as- 
surance that the manufacturer’s recommendations for corrective 
actions would be implemented. The bulletin required four specific 
actions, plus a review of the general concerns of the bulletin even 
though some facilities had different relays from those of bulletin 
concern. Evaluation of utility responses, NRC/Region inspection re- 
ports, and regional telephone calls has resulted in bulletin closeout 
of 116 (98%) of the 118 facilities to which the bulletin was issued 
for action. Facilities which were shut down or had construction 
halted indefinitely or permanently when the report was issued are 
not included in this review. A follow-up item is proposed in Appen- 
dix C for the two facilities with open status. Background information 
is supplied in the Introduction and Appendix A. 


7501 (NUREG/CR-5308) Closeout of IE Bulletin 80-15: 
Possible loss of Emergency Notification System (ENS) with 
loss of offsite power. Foley, W.J. (Parameter, Inc., Elm Grove, 
WI (USA)); Dean, R.S.; Hennick, A. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Operational Events 
Assessment; Parameter, Inc., Elm Grove, WI (USA). Dec 
1990. 34p. Sponsored by Nuclear Regulatory Commission. 
(PARAMETER/IE-199). Source: OSTI; NTIS; INIS; GPO. 
Documentation is provided in this report for the closeout of IE 
Bulletin 80-15 for nuclear power reactors. This bulletin pertained to 
a possible loss of the Emergency Notification System (ENS) upon 
loss of offsite power. Closeout is based on the implementation and 
verification of six (6) required actions by licensees of nuclear 
power reactors in operation or near to receiving an operating li- 
cense when the bulletin was issued on June 18, 1980. Evaluation 
of utility responses and NRC/Region inspection reports indicates 
that the bulletin is closed for all of the 69 nuclear power reactors to 
which it was issued for action and which were not shut down indef- 
initely or permanently at the time of issuance of this report. 


Background information is supplied in the Introduction and Appen- 
dix A. Nuclear fuel facilities as well as nuclear power facilities were 
identified in the enclosures to the bulletin. However, per an NRC 
memorandum, the closeout of the bulletin for nuclear fuel facilities 
is not within the scope of this report. 


7502 (NUREG/CR-5343) Radionuclide characterization of 
reactor decommissioning waste and spent fuel assembly hard- 
ware: Progress report. Robertson, D.E. (Pacific Northwest Lab., 
Richland, WA (USA)); Thomas, C.W.; Wynhoff, N.L.; Hetzer, D.C. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Regulatory Applications; Pacific Northwest Lab., Richland, WA 
(USA). Jan 1991. 101p. Sponsored by Nuclear Regulatory Com- 
mission. DOE Contract AC06-76RL01830. (PNL-6806). Source: 
OSTI; NTIS; INIS; GPO. 

This study is providing the NRC and licensees with a more com- 
prehensive and defensible data base and regulatory assessment of 
the radiological factors associated with reactor decommissioning 
and disposal of wastes generated during these activities. The ob- 
jectives of this study are being accomplished during a two-phase 
sampling, measurement, and assessment program involving the 
actual decommissioning of Shippingport Station and the detailed 
analysis of neutron-activated materials from commercial reactors. 
Radiological characterization studies at Shippingport have shown 
that neutron activation products, dominated by ©°Co, comprised the 
residual radionuclide inventory. Fission products and transuranic 
radionuclides were essentially absent. Waste classification assess- 
ments have shown that all decommissioning materials (except 
reactor pressure vessel internals) could be disposed of as Class A 
waste. Measurements and assessments of spent fuel assembly 
hardware have shown that ®Ni, 5®Ni, and °*Nb sometimes greatly 
exceed the 10CFR61 Class C limit for some components, and thus 
would require disposal in a high level waste repository. These 
measurements are providing the basis for an assessment of the 
disposal options for these types of highly radioactive materials. 
Comparisons of predicted (calculated) activation product concentra- 
tions with the empirical data are providing as assessment of the 
accuracy of calculational methods. Work is continuing on radiologi- 
cal characterization of spent PWR and BWR control rod 


assemblies. Additional work is planned on current issues/problems 
relating to reactor decommissioning. These efforts will be reported 
on in future supplements to this report. 20 refs., 23 figs., 34 tabs. 


7503 (NUREG/CR-5525) Hydrogen-air-diluent detonation 
study for nuclear reactor safety analyses. Stamps, D.W. (San- 
dia National Labs., Albuquerque, NM (USA)); Benedick, W.B.; 
Tieszen, S.R. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; Sandia National Labs., Albu- 
querque, NM (USA). Jan 1991. 89p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (SAND- 
89-2398). Source: OSTI; NTIS; GPO. 

The detonability of hydrogen-air-diluent mixtures was_investi- 
gated experimentally in the 0.43 m diameter, 13.1 m long Heated 
Detonation Tube (HDT) for the effects of variations in hydrogen 
and diluent concentration, initial pressure, and initial temperature. 
The data were correlated using a ZND chemical kinetics model. 
The detonation limits in the HDT were obtained experimentally for 
lean and rich hydrogen-air mixtures and stoichiometric hydrogen- 
air-steam mixtures. The addition of a diluent, such as steam or 
carbon dioxide, increases the detonation cell width for all mixtures. 
In general, an increase in the initial pressure or temperature pro- 
duces a decrease in the cell width. In the HDT, the detonable 
range of hydrogen in a hydrogen-air mixture initially at 1 atm pres- 
sure is between 11.6 percent and 74.9 percent for mixtures at 
20°C, and 9.4 percent and 76.9 percent for mixtures at 100°C. 
The detonation limit is between 38.8 percent and 40.5 percent 
steam for a stoichiometric hydrogen-air-steam mixture initially at 
100°C and 1 atm. The detonation limit is between 29.6 percent 
and 31.9 percent steam for a stoichiometric hydrogen-air-steam 
mixture for the case where hydrogen and steam are added to air 
initially at 20°C and 1 atm resulting in a final predetonation mixture 
temperature and pressure of approximately 100°C and 2.6 atm, re- 
spectively. 41 refs., 23 figs., 4 tabs. 


7504 (NUREG/CR-5531) MELCOR 1.8.0: A computer code 
for nuclear reactor severe accident source term and risk 
assessment analyses. Summers, R.M. (Sandia National Labs., Al- 
buquerque, NM (USA)); Cole, R.K. Jr.; Boucheron, E.A.; Carmel, 
M.K.; Dingman, S.E.; Kelly, J.E. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Systems Research; Sandia Na- 
tional Labs., Albuquerque, NM (USA). Jan 1991. 166p. Sponsored 
by Nuclear Regulatory Commission. DOE Contract AC04- 
76DP00789. (SAND-90-0364). Source: OSTI; NTIS; INIS; GPO. 

MELCOR is a fully integrated, engineering-level computer code 
that models the progression of severe accidents in light water reac- 
tor nuclear power plants. MELCOR is being developed at Sandia 
National Laboratories for the US Nuclear Regulatory Commission 
as a second-generation plant risk assessment tool and the succes- 
sor to the Source Term Code Package. The entire spectrum of 
severe accident phenomena, including reactor coolant system and 
containment thermal-hydraulic response, core heatup, degradation 
and relocation, and fission product release and transport, is treated 
in MELCOR in a unified framework for both boiling water reactors 
and pressurized water reactors. MELCOR has been especially de- 
signed to facilitate sensitivity and uncertainty analyses. Its current 
uses include estimation of severe accident source terms and their 
sensitivities and uncertainties in a variety of applications. This re- 
port is a summary of MELCOR 1.8.0, the code version released in 
March 1989. Condensed information is presented on its develop- 
mental history, structure, modeling features and capabilities, 
verification and validation, and quality assurance. Detailed docu- 
mentation on these aspects of MELCOR, including users’ guides, 
reference manuals, programmers’ guides, and assessment and ap- 
plication reports, is available in draft form and is distributed to 
MELCOR users. 


7505 (NUREG/CR-5602) Simplified containment event 
tree analysis for the Sequoyah ice Condenser containment. 
Galyean, W.J. (EG and G Idaho, Inc., Idaho Falls, ID (USA)); 
Schroeder, J.A.; Pafford, D.J. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Safety Issue Resolution; EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Dec 1990. 125p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract ACO7-761D01570. 
(EGG-2606). Source: OSTI; NTIS; INIS; GPO. 
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An evaluation of a Pressurized Water Reactor (PER) ice con- 
denser containment was performed. In this evaluation, simplified 
containment event trees (SCETs) were developed that utilized the 
vast storehouse of information generated by the NRC’s Draft 
NUREG-1150 effort. Specifically, the computer programs and data 
files produced by the NUREG-1150 analysis of Sequoyah were 
used to electronically generate SCETs, as opposed to the NUREG- 
1150 accident progression event trees (APETs). This simplification 
was performed to allow graphic depiction of the SCETs in typical 
event tree format, which facilitates their understanding and use. 
SCETs were developed for five of the seven plant damage state 
groups (PDSGs) identified by the NUREG-1150 analyses, which in- 
cludes: both short- and long-term station blackout sequences 
(SBOs), transients, loss-of-coolant accidents (LOCAs), and antici- 
pated transient without scram (ATWS). Steam generator tube 
rupture (SGTR) and event-V PDSGs were not analyzed because of 
their containment bypass nature. After being benchmarked with the 
APETs, in terms of containment failure mode and risk, the SCETs 
were used to evaluate a number of potential containment modifica- 
tions. The modifications were examined for their potential to 
mitigate or prevent containment failure from hydrogen burns or di- 
rect impingement on the containment by the core, (both factors 
identified as significant contributors to risk in the NUREG-1150 Se- 
quoyah analysis). However, because of the relatively low baseline 
risk postulated for Sequoyah (i.e., 12 person-rems per reactor 
year), none of the potential modifications appear to be cost effec- 
tive. 15 refs., 10 figs. , 17 tabs. 


7506 (NUREG/CR-5653) Recriticality in a BWR [boiling 
water reactor] following a core damage event. Scott, W.B. (Pa- 
cific Northwest Lab., Richland, WA (USA)); Harrison, D.G.; Libby, 
R.A.; Tokarz, R.D.; Wooton, R.D.; Denning, R.S.; Tayloe, R.W. Jr. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Systems Research; Pacific Northwest Lab., Richland, WA (USA); 
Battelle Memorial Inst., Columbus, OH (USA). Dec 1990. 161p. 
Sponsored by Nuclear Regulatory Commission. DOE Contract 
AC06-76RL01830. (PNL-7476). Source: OSTI; NTIS; INIS; GPO. 
This report describes the results of a study conducted by Pacific 
Northwest Laboratory to assist the US Nuclear Regulatory Com- 
mission in evaluating the potential for recriticality in boiling water 
reactors (BWRs) during certain low probability severe accidents. 
Based on a conservative bounding analysis, this report concludes 
that there is a potential for recriticality in BWRs if core reflood oc- 
curs after control blade melting has begun but prior to significant 
fuel rod melting. However, a recriticality event will most likely not 
generate a pressure pulse significant enough to fail the vessel. In- 
stead, a quasi-steady power level would result and the containment 
pressure and temperature would increase until the containment fail- 
ure pressure is reached, unless actions are taken to terminate the 
event. Two strategies are identified that would aid in regaining con- 
trol of the reactor and terminate the recriticality event before 
containment failure pressures are reached. The first strategy 
involves initiating boration injection at or before the time of core re- 
flood if the potential for control blade melting exists. The second 
strategy involves initiating residual heat removal suppression pool 
cooling to remove the heat load generated by the recriticality event 
and thus extend the time available for boration. 31 figs., 17 tabs. 


7507 (NUREG/CR-5659) Control room habitability system 
review models. Gilpin, H. (Science Applications International 
Corp., McLean, VA (USA)). Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Safety Issue Resolution; Science 
Applications International Corp., McLean, VA (USA). Dec 1990. 
142p. Sponsored by Nuclear Regulatory Commission. (SAIC— 
90/1054). Source: OSTI; NTIS; INIS; GPO. 

This report provides a method of calculating control room opera- 
tor doses from postulated reactor accidents and chemical spills as 
part of the resolution of TMI Action Plan IlI.D.3.4. The computer 
codes contained in this report use source concentrations calculated 
by either TACTS, FPFP, or EXTRAN, and transport them via user- 
defined flow rates to the control room envelope. The codes 
compute doses to six organs from up to 150 radionuclides (or 1 
toxic chemical) for time steps as short as one second. Supporting 
codes written in Clipper assist in data entry and manipulation, and 
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graphically display the results of the FORTRAN calculations. 7 
refs., 22 figs. 


7508 (PSI-75, pp. 37-56) Improving the RETRAN-02 core 
modelling for the simulation of the rod ejection accident. Sa- 
phier, D. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Knoglinger, E.; Zimmermann, M.A. Paul Scherrer Inst. (PSI), Villi- 
gen (Switzerland). Jun 1990. In Project Delta-STARS: analysis of 
control rod ejection at the Beznau Il nuclear power plant: Summary 
report. 102p. Order Number DE91003055. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The RETRAN-02 code was modified to accept a time dependent 
multidimensional power distribution as well as a time-dependent 
spatial Doppler and moderator feedback effects. This permits the 
use of the kinetic equations to calculate the reactor power. The 
time dependent power distribution function is obtained from an ap- 
proximation to the 3-D time dependent diffusion equation. The code 
was then used to simulate the rod ejection accident (REA). A three 
RETRAN core model was developed. The first represents a single 
assembly from which the control rod is ejected; the second core 
region represents eight subassemblies surrounding the ‘ejected’ 
assembly; the third region represents the rest of the core. The 
improved modelling of the core performed in the present study, re- 
veals that in addition to major differences in the hot channel state 
variables, there is also a difference in the system average transient 
parameters, such as power, pressure, flow and temperatures. The 
major impact is however the possibility to observe the transient be- 
havior of the subassembly from which the control rod was ejected, 
as well as the subassemblies surrounding the ‘ejected’ assembly. 
The REA was analyzed under four different operating conditions, 
namely at the beginning and end of life at full and zero power. A 
sensitivity for the most important input parameters was also per- 
formed. From the results it was concluded that the HZP-EOL case 
produce the most serious consequences, however, even this case 
meets the imposed design limits. (author) 2 tabs., 18 figs., 16 refs. 


7509 (PS+75, pp. 57-89) Three-dimensional space-time 
dependent analysis of a rod ejection accident in a PWR. 
Knoglinger, E. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Belblidia, L.A.; Skoff, G.; Kallfelz, J.M. Paul Scherrer Inst. (PSI), 
Villigen (Switzerland). Jun 1990. In Project Delta-STARS: analysis 
of control rod ejection at the Beznau II nuclear power plant: Sum- 
mary report. 102p. Order Number DE91003055. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper presents results of a three-dimensional analysis of a 
rod ejection accident in a PWR in Switzerland. Two cases at hot 
zero power and full power at beginning of cycle are simulated. The 
analysis is performed using the three-dimensional code QUABOX/ 
CUBBOX-HYCA (QCH) which combines a coarse-mesh neutron 
flux expansion method with a parallel-channel model for the 
thermal-hydraulics. A series of static calculations is performed to 
locate the most reactive rod and to qualify QCH by comparing cal- 
culational results with measured data. The study analyzes in detail 
the spatial power, and temperature distributions in the core. Com- 
parisons with point-kinetics results confirm the conservatism of the 
point-kinetics approach, and show that the parameters of concern 
in this transient are well below the safety limit criteria. (author) 21 
figs., 14 refs., 6 tabs. 


7510 (PSI-75, pp. 91-98) Best-estimate analysis of 
beyond design-basis control rod ejection accidents In the Bez- 
nau Il pressurized water reactor. Knoglinger, E. (and others); 
Belblidia, L.A.; Grimm, P. Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). Jun 1990. In Project Delta-STARS: analysis of con- 
trol rod ejection at the Beznau Il nuclear power plant: Summary 
report. 102p. Order Number DE91003055. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report presents results of a three-dimensional analysis of 
beyond-design basis rod-ejection accidents in the Beznau || PWR 
obtained within the framework of the STARS project. The analysis 
is performed with the three dimensional code QUABOX/CUBBOX- 
HYCA (QCH) which combines a coarse-mesh neutron flux 
expansion method with a parallel-channel model for the thermal- 
hydraulics. A series of static calculations is performed to locate the 
most reactive rod and to qualify QCH by comparing calculational 
results with measured data. The study presents a case at hot zero 
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power and analyzes in detail the spatial power and temperature 
distributions in the core. A hot-channel analysis with FRAP-T and a 
pressure increase calculation with RETRAN show that the parame- 
ters of concern in this transient are well below the safety limits. 
(author) 11 figs., 2 tabs., 23 refs. 


7511 (SAND-90-1382C) Integrated thermal-hydraulic anal- 
ysis with the CONTAIN code. Washington, K.E.; Russell, N.A.; 
Williams, D.C.; Gido, R.G. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 51p. Sponsored by Nuclear Regulatory Com- 
mission. DOE Contract AC04-76DP00789. (CONF-9011157—1: 
CSNI workshop on aerosol behavior and thermal-hydraulics in the 
containment, Paris (France), 26-28 Nov 1990). Order Number 
DE91004566. Source: OSTI; NTIS; GPO Dep. 

CONTAIN is a detailed mechanistic computer code for the inte- 
grated analysis of severe accident containment phenomena. 
CONTAIN calculations offer a realistic representation of the com- 
plex interactions that occur between the atmosphere, coolant pool, 
molten debris, aerosols, engineered safety features, and contain- 
ment surroundings. Recently, calculations have been performed as 
part of the Containment Performance Improvements (CPI) program 
under sponsorship of the USNRC aimed at evaluating the merits of 
a variety of containment improvements for large dry and ice pres- 
surized water reactor (PWR) containments. Selected results from 
the CPI program are given in this paper. In particular, an in-depth 
look is taken at the results of direct containment heating (DCH) 
calculations, where the primary system was assumed to be 
partially depressurized at the time of vessel breach (VB). Three dif- 
ferent nodalizations of the Surry containment were used and two 
hydrogen burning sensitivities were investigated. The results of a 
long-term calculation investigating late containment pressurization 
in the absence of heat removal are also given. Finally, the results 
of a CONTAIN calculation to predict the behavior of aerosols in an 
ice condenser aerosol experiment are presented. 15 refs., 33 figs. 


7512 (SAND-—90-1516) Steady-state and loss-of-pumping 
accident analyses of the Savannah River new production reac- 
tor representative design. Pryor, R.J.; Maloney, K.J. Sandia 
National Labs., Albuquerque, NM (USA). Oct 1990. 65p. Spon- 
sored by U.S. DOE Office of New Production Reactors. DOE 
Contract AC04-76DP00789. Order Number DE91006434. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document contains the steady-state and loss-of-pumping 
accident analysis of the representative design for the Savannah 
River heavy water new production reactor. A description of the re- 
actor system and computer input model, the results of the 
steady-state analysis, and the results of four loss-of-pumping acci- 
dent calculations are presented. 5 refs., 37 figs., 4 tabs. 


7513 (SAND-90-2110) Loss-of-coolant accident analysis 
of the Savannah River new production reactor design. Mal- 
oney, K.J.; Pryor, R.J. Sandia National Labs., Albuquerque, NM 
(USA). Nov 1990. 78p. Sponsored by U.S. DOE Office of New Pro- 
duction Reactors. DOE Contract AC04-76DP00789. Order Number 
DE91006433. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains the loss-of-coolant accident analysis of 
the representative design for the Savannah River heavy water new 
production reactor. Included in this document are descriptions of 
the primary system, reactor vessel, and loss-of-coolant accident 
computer input models, the results of the cold leg and hot leg 
loss-of-coolant accident analyses, and the results of sensitivity cal- 
culations for the cold leg loss-of-coolant accident. 5 refs., 50 figs., 
4 tabs. 


7514 (SAND-90-2580C) MELCOR analysis of the TMI-2 
accident. Boucheron, E.A. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 24p. Sponsored by Nuclear Regulatory Com- 
mission. DOE Contract AC04-76DP00789. (CONF-9010185—17: 
18. water reactor safety information meeting, Gaithersburg, MD 
(USA), 22-24 Oct 1990). Order Number DE91005862. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes the analysis of the Three Mile Island-2 
(TMI-2) standard problem that was performed with MELCOR. The 
MELCOR computer code is being developed by Sandia National 
Laboratories for the Nuclear Regulatory Commission for the pur- 
pose of analyzing severe accident in nuclear power plants. The 
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primary role of MELCOR is to provide realistic predictions of se- 
vere accident phenomena and the radiological source team. The 
analysis of the TMI-2 standard problem allowed for comparison of 
the model predictions in MELCOR to plant data and to the results 
of more mechanistic analyses. This exercise was, therefore valu- 
avle for verifying and assessing the models in the code. The major 
trends in the TMI-2 accident are reasonably well predicted with 
MELCOR, even with its simplified modeling. Comparison of the cal- 
culated and measured results is presented and, based on this 
comparison, conclusions can be drawn concerning the applicability 
of MELCOR to severe accident analysis. 5 refs., 10 figs., 3 tabs. 


7515 (SAND-90-7022) Documentation for RISKIN: A risk 
integration code for MACCS [MELCOR Accident Consequence 
Code System] output. Rolistin, J.A. (GRAM, Inc., Albuquerque, 
NM (USA)); Hong, Kou-John. Sandia National Labs., Albuquerque, 
NM (USA). Nov 1990. 50p. Sponsored by U.S. DOE Environment 
Health & Safety. DOE Contract AC04-76DP00789. Order Number 
DE91006435. Source: OSTI; NTIS; GPO Dep. 

This document has been prepared as a user's guide for the 
computer program RISKIN developed at Sandia National Laborato- 
ries. The RISKIN code generates integrated risk tables and the 
weighted mean risk associated with a user-selected set of conse- 
quences from up to five output files generated by the MELCOR 
Accident Consequence Code System (MACCS). Each MACCS out- 
put file can summarize the health and economic consequences 
resulting from up to 60 distinct severe accident source terms. 
Since the accident frequency associated with these source terms is 
not included as a MACCS input parameter a postprocessor is re- 
quired to derived results that must incorporate accident frequency. 
The RISKIN code is such a postprocessor. RISKIN will search the 
MACCS output files for the mean and peak consequence values 
and the complementary cumulative distributive function (CCDF) ta- 
bles for each requested consequence. Once obtained, RISKIN 
combines this data with accident frequency data to produce fre- 
quency weighted results. A postprocessor provides RISKIN an 
interface to the proprietary DISSPLA plot package. The RISKIN 
code has been written using ANSI Standard FORTRAN 77 to maxi- 
mize its portability. 


7516 (SIS—1990:7) Radioactive contamination in Byelorus- 
sia, and its effects. Hellebostad, M. (Ulievaal Sykehus, Oslo 
(Norway)); Reitan, J.B.; Salbu, B.; Voliset, S.E. Statens Inst. for 
Straalehygiene, Oslo (Norway). 1990. 36p. (In Norwegian). Order 
Number DE91615910. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents scientific data on radioactive contamination 
and its effects upon soil, vegetation, cattle and man four years after 
the Chernobyl accident. Data were collected during a fact- finding 
mission to the Byelorussian SSR in June 1990. Many research es- 
tablishments and hospitals were visited including communication 
with scientists, physicians and lay people. Field measurements 
were performed and various samples were collected for analysis in 
Norway. A survey is given of the collected information on magnitue 
and distribution of the fallout, combined with own measurements. 
Many areas far from the official exclusion zone around Chemobyl 
have an unexpected high level of deposition, partly present as 
particles. The high external dose commitment motivates the evacu- 
ation/relocation of relatively large areas. At present the transfer of 
cesium from soil to agricultural products is relatively low. However, 
weathering of particles could provide the potential for a mobilization 
of radionuclides. The possibility of increased uptake in the bio- 
sphere is of great concern to the Byelorussian experts. Biological 
effects on vegetation and cattle have already been observed. 
Health effects are evaluated, especially in children. It is, however, 
too early to draw general conclusions on long term consequences. 
Apparently, an increase in thyroid hyperplasia has been observed, 
whereas data on thyroid cancer are less clear. There is no definite 
increase in leukemia occurrence in humans, although an increase 
of leukemia/leucosis has been observed in cattle. Changes in di- 
etary habits have resulted in iron deficiency anemia. Many reports 
on vegetative dystonia were presented. 12 refs., 1 fig., 4 tabs. 


7517 (WSRC-MS-90-9) Modifications to MELCOR for the 
analysis of heavy-water moderated, U-A1 fuel reactors. Church, 
J.P. (Westinghouse Savannah River Co., Aiken, SC (USA)); 
Leonard, M.T.; Williams, K.A. Westinghouse Savannah River Co., 





Aiken, SC (USA). [1990]. 15p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. (CONF-900917-32: 
American Nuclear Society topical meeting on safety of non- 
commercial nuclear reactor research and irradiation facilities, 
Boise, ID (USA), 30 Sep - 3 oct 1990). Order Number 
DE91005659. Source: OSTI; NTIS; GPO Dep. 

The MELCOR computer code is being used as the point of de- 
parture to develop an integrated severe accident analysis computer 
code for the heavy-water moderated U-Al fuel reactors. The result- 
ing computer code (MELCOR/SR) provides a practical and 
comprehensive analytical tool for evaluating severe accident be- 
havior in the Savannah River Site (SRS) production reactors. The 
technical scope of this development effort is summarized in this pa- 
per. Other companion papers are cited that provide additional 
details regarding particular models. 


7518 (WSRC-MS-90-10) A parametric model for analysis 
of melt progression in U-A1 assemblies. Paik, |.K. (Westing- 
house Savannah River Co., Aiken, SC (USA)); Kim, S.H.; Leonard, 
M.T.; Amos, C.N. Westinghouse Savannah River Co., Aiken, SC 
(USA). 15 Jun 1990. 18p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-89SR18035. (CONF-9010151-7: 
International topical meeting on the safety, status, and future of 
non-commercial reactors and irradiation facilities, Boise, ID (USA), 
4 Oct 1990). Order Number DE91005145. Source: OSTI; NTIS; 
GPO Dep. 

A computational model has been developed that calculates the 
thermal degradation of the reactor core of the production reactors 
at the Savannah River Site (SRS) under postulated severe acci- 
dent conditions. This model addresses heatup and degradation of 
the U-Al fuel and Li-Al or U-metal target assemblies and neighbor- 
ing structures. Models included are those for assembly heatup due 
to decay heat generation, material melting and relocation, volume 
expansion of fuel due to foaming and melt/debris accumulation in 
assembly bottom end-fittings. Sample results are presented that 
illustrate the effect of alternative assumptions regarding the tem- 
perature at which U-Al alloy melts and relocates and the extent to 
which fuel foaming thermally couples adjacent fuel and target 
tubes. 5 refs., 6 figs., 1 tab. 


7519 (WSRC-MS-—90-11) A model for transient analysis of 
a multiple-medium confinement filter system. Hyder, M.L. 
(Westinghouse Savannah River Co., Aiken, SC (USA)); Ellison, 
P.G.; Leonard, M.T.; Louie, D.L.Y.; Donbroski, E.L.; Wagner, K.C. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 21p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-9010151-5: International topical meeting on 
the safety, status, and future of non-commercial reactors and irra- 
diation facilities, Boise, ID (USA), 4 Oct 1990). Order Number 
DE91005103. Source: OSTI; NTIS; INIS; GPO Dep. 

A computational model is described that calculates the transient 
behavior of aerosol and vapor (adsorption) filter compartments such 
as those used in the Savannah River Site (SRS) production reactor 
confinement system. The principal application of the model is in 
the analysis of confinement response to hypothetical severe (core 
melt) accidents. Under these conditions, aerosol and radio-iodine 
deposition on filter compartments may be substantial. Attendant fil- 
ter degradation mechanisms are modeled. Sample calculations are 
included to illustrate model performance. 6 refs., 14 figs., 1 tab. 


7520 (WSRC-MS-90-42) Emergency cooling simulation 
tests on an electrically heated channel typical of SRP [Savan- 
nah River Laboratory] reactor fuel channels - RIG B. Guerrero, 
H.N. Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 
8p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC09-89SR18035. (CONF-900917—30: American Nuclear Society 
topical meeting on safety of non-commercial nuclear reactor re- 
search and irradiation facilities, Boise, ID (USA), 30 Sep - 3 oct 
1990). Order Number DE91005132. Source: OSTI; NTIS; GPO 
Dep. 

Emergency cooling simulation tests were conducted on a single 
electrically heated test channel representative of Savannah River 
Plant fuel assembly flow channels. The primary objective was to in- 
vestigate downflow, air-water hydraulic flow conditions that lead to 
the onset of a runaway thermal excursion in the range of superfi- 
cial liquid and gas velocities, 1.4 m/sec and 1 msec, respectively. 
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The thermal excursion power normalized by the power to reach 
fluid outlet saturation conditions, or R-factor, was found to 
decrease from values close to 2, at annular flow conditions to ap- 
proximately 0.8 at low to zero void fractions. 3 refs., 9 figs. 


7521 (WSRC-RP-89-1408) A fast shutdown system for 
SRS [Savannah River Site] reactors. Baumann, N.P. Westing- 
house Savannah River Co., Aiken, SC (USA). [1990]. 6p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC09- 
89SR18035. (CONF-900917-29: American Nuclear Society topical 
meeting on safety of non-commercial nuclear reactor research and 
irradiation facilities, Boise, ID (USA), 30 Sep - 3 oct 1990). Order 
Number DE91004307. Source: OSTI; NTIS; GPO Dep. 

Power has been sharply reduced at Savannah River Site (SRS) 
reactors in large part to ensure that no bulk boiling occurs during 
hypothesized loss of coolant accidents. A fast shutdown system is 
essential to regain much of this lost power. Computations and ex- 
periments indicate that a He-3 injection system will serve this 
function. Instrumented tests of a full system are planned for early 
1991 for one of the SRS reactors. 4 refs., 7 figs., 1 tab. 


7522 (WSRC-RP-89-1422-Rev.1) Aluminum/uranium fuel 
foaming/recriticality considerations for production reactor 
core-melt accidents: Revision 1. Hyder, M.L. (Westinghouse Sa- 
vannah River Co., Aiken, SC (USA)); Ellison, P.G.; Cronenberg, 
A.W. Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 
9p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
ACO0S-89SR18035. (CONF-900917—27-Rev.1: American Nuclear 
Society topical meeting on safety of non-commercial nuclear reac- 
tor research and irradiation facilities, Boise, ID (USA), 30 Sep - 3 
oct 1990). Order Number DE91005666. Source: OSTI; NTIS; GPO 
Dep. 

Severe accident studies for the Savannah River production reac- 
tors indicate that if coherent fuel melting and relocation occur in 
the absence of target melting, in-vessel recriticality may be 
achieved. In this paper, fuel-melt/target interaction potential is as- 
sessed where fission gas-induced fuel foaming and melt attack on 
target material are evaluated and compared with available data. 
Models are developed to characterize foams for irradiated 
aluminum-based fuel. Predictions indicate transient foaming, the 
extent of which is governed by fission gas inventory, heating tran- 
sient conditions, and bubble coalescence behavior. The model also 
indicates that metallic foams are basically unstable and will col- 
lapse, which largely depends on film tenacity and melt viscosity 
considerations. For high-burnup fuel, extensive foaming lasting 
tens of seconds is predicted, allowing molten fuel to contact and 
cause melt ablation of concentric targets. For low-burnup fuel, con- 
tact can not be assured. 9 refs., 4 figs., 4 tabs. 
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7523 (CRIE-W-89034) Artificial pollution characteristics 
of multi-unit metal oxide surge arresters. Izumi, K. (Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan)); Taniguchi, 
T.; Ito, H.; Honma, H. Central Research Inst. of Electric Power In- 
dustry, Tokyo (Japan). Mar 1990. 49p. (In Japanese). Order 
Number DE91736732. Source: OSTI; NTIS (US Sales Only). 

As for multi-unit polelein insulator type surge arresters used in a 
substation, when the surface of a porcelein insulator is polluted or 
wetted, the distributed power of each unit element becomes 
unequal state, then the element current of unit exceeded the oper- 
ating starting voltage increases, causing the temperature rise. In 
this paper, the results of artificial pollution tests of multiple stacks 
surge arresters are reported and the way of thinking on the pollu- 
tion test is described. The artificial pollution tests are conducted 
using porcelein insulator type surge arresters which have various 
voltage application and stack number. The results are summarized 
as follow: As the voltage application factor of the arrester is large, 
under the contami-nated condition, the distributed voltage of each 
unit element is stabilized. But the great temperature rises are ob- 
served in the specific unit element. The value of element current 
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integral correlates to the element temperature rises fairly. Measur- 
ing the element current integral may be useful to estimate the 
temperature rises on the pollution test. 6 refs., 20 figs., 7 tabs. 


7524 (INIS-BR-2366, pp. 123-146) Power transmission 
from distant hydroelectric power plants. Lepecki, J. American 
Nuclear Society, Rio de Janeiro, RJ (Brazil). Latin American Sec- 
tion. 1989. 231p. (in Portuguese). (CONF-890699-: Importance of 
nuclear energy for power supply after 1990: benefits and difficul- 
ties, Rio de Janeiro (Brazil), 11-15 Jun 1989). In Proceedings of 
the Importance of Nuclear Energy for Power Supply after 1990: 
Benefits and Difficulties. Order Number DE91617534. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work is concerned to power transmission from distant hy- 
droelectric power plants. (A.C.A.S.). 


2401 Power Systems 


7525 (CRIE-T-89070) Development of autonomous decen- 
tralized preventive control system.: Cooperation using bidding 
method and security supervising. Kurihara, |. (Central Research 
Inst. of Electric Power Industry, Tokyo (Japan)); Kai, |. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. May 1990. 40p. (In Japanese). Or- 
der Number DE91736746. Source: OSTI; NTIS (US Sales Only). 

Autonomous decentralized power contro] system was developed 
to be equipped with preventive supervising control system therein. 
At present for the economical demand and supply operation, the 
center instructs each power generation plant in output power, while 
minute control and supervising control, preventive from the system 
accident, are neglected in each of the power generation plants. In 
the newly developed control theory, based on its own power gener- 
ation cost, and demand and supply balance of all system, it 
fundamentally is the applied bidding system to charge the lowest 
power generation plant in incremental cost with incremental de- 
mand. While in order to equip the preventive supervising control 
system, each of the power generation plants bids with changing, 
correspondingly to security constraint, its own power generation 
cost. Under unified logic, cooperation can be effectively promoted 
among power generation plants with possible support, for the com- 
puter system fault in certain power generation plants, by others, 
which entirely heightens the fault resistant characteristics. By 
model system, the control function was confirmed in heightening in 
reliability, as compared with which the centralized system needs 
computer system, three times as reliable as the autonomous de- 
centralized system. 5 refs., 18 figs., 4 tabs. 


7526 (CRIE-T-89080) Control system and operation char- 
acteristics of DC transmission systems by self turn-off type 
inverter. Ishikawa, |. (Central Research Inst. of Electric Power In- 
dustry, Tokyo (Japan)). Central Research Inst. of Electric Power 
Industry, Komae, Tokyo (Japan). Energy and Environment Lab. 
May 1990. 28p. (In Japanese). Order Number DE91736789. 
Source: OSTI; NTIS (US Sales Only). 

This paper described the operation characteristics of the dec 
transmission used with the self turn-off inverter connected to the 
weak ac system, and the controlling system. When reactive power 
is controlled by the phase control angle (beta), stable operation is 
possible up to 1.23 times short circuit ratio (SCR) for sudden 
change of de power and up to 1.37 times for ac one circuit discon- 
nection and voltage stability is improved. DC voltage control by 
combining beta to conduction ratio (gamma), stable operation is 
possible for sudden change of dc power up to 0.95 times SCR 
even for ac one circuit disconnection and the voltage stability is im- 
proved furthermore. In this case, if only reactive power control is 
used by making the constant control signal for ac voltage off and 
de current changes suddenly, ac voltage collapses like snowslide 
and becomes unstable at 1.45 or less SCR. Constant ac voltage 
control has large effect. It was found that for the control of self 
turn-off inverter, the method of reactive power control by beta and 
de voltage control by using beta and gamma were suitable. 3 refs., 
18 figs., 2 tabs. 


7527 (CRIE-W-89051) Development of an instantaneous 
operation type fuse for low voltage distribution lines. 
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Sekiguchi, T. (Central Research Inst. of Electric Power Industry, 
Tokyo (Japan)); Okazaki, M.; Inaba, T.; Ikeda, N.; Kobayashi, T.; 
Takakuwa, Y. Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). May 1990. 46p. (In Japanese). Order Number 
DE91736735. Source: OSTI; NTIS (US Sales Only). 

For a_ short-circuit fault that occurs with an interval from the 
branch connection of low voltage distribution lines to each homes, 
sufficient care is necessary in the aspects of the protection of 
equipment and materials and of public safety. A short-circuit fault 
current of low voltage distribution lines maybe decreased by the re- 
sistance that increases along with the temperature rise of electrical 
wires and arc resistance and others. Because of those mentioned 
above, the fault current coordination concerning wire capacities 
and fuses may become little reliable. As a measure for that, an in- 
stantaneous operation type fuse was developed. All area of low 
voltage distribution lines is covered for the most part, by making 
the minimum value of the current needed for the actuation of a 
bypassfuse 1000A. A device actuated with 6ms, after fault occur- 
rence in the case of a short-circuit fault peculiar to a metal. In this 
way, time that the short-circuit curent of kA class is done to a fault 
point piece duration became 1/100. The operating time of the fuse 
was reduced substantially by 1/4. In the case of an arc short-circuit 
fault, a device actuated normally. When an arc extinction with 1 cy- 
cle a fuse actuated. 8 refs., 22 figs., 8 tabs. 


7528 (PNL-SA-18509) Exploration mission enhancements 
possible with power beaming. Bamberger, J.A. (Pacific North- 
west Lab., Richland, WA (USA)); Coomes, E.P.; Segna, D.R. 
Pacific Northwest Lab., Richland, WA (USA). Oct 1990. 7p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO6- 
76RLO01830. (CONF-910116-15: 8. symposium on space nuclear 
power systems, Albuquerque, NM (USA), 6-10 Jan 1991). Order 
Number DE91006718. Source: OSTI; NTIS; GPO Dep. 

A key factor in the exploration and development of the space 
frontier is the availability of energy where and when it is needed. 
Currently all space satellites and platforms include self-contained 
power systems that supply the energy necessary to accomplish 
mission objectives. An alternative approach is to couple advanced 
high power system with energy beam transmitters and energy re- 
ceivers to form an infrastructure of a space power utility where a 
central power system provides power to multiple users. Major 
space activities, such as low Earth orbit space commercialization 
and the colonization of the Moon or Mars, would benefit signifi- 
cantly from a central power generation and transmission system. 
This paper describes the power-beaming concept and system com- 
ponents as applied to space power generation and distribution in 
support of the Space Exploration Initiative. Beam-power scenarios 
are discussed including commonality of systems and hardware with 
cargo transport vehicles, power beaming from orbit to stationary 
and mobile users on the Lunar and Mars surfaces, and other sur- 
face applications. 6 refs. 


2402 Power System Networks, Transmission and 
Distribution 


7529 (CRIE-T-89064) Measuring system for very fast 
transient overvoltages in GIS. Yashima, M. (Central Research 
Inst. of Electric Power Industry, Tokyo (Japan)); Fujinami, H.; 
Takuma, T. Central Research Inst. of Electric Power Industry, Ko- 
mae, Tokyo (Japan). Energy and Environment Lab. May 1990. 39p. 
(In Japanese). Order Number DE91736786. Source: OSTI; NTIS 
(US Sales Only). 

Measuring system for very fast transient overvoltages in GIS was 
studied. A metal electrode insulated from the earth by a insulating 
material was set between a high voltage conductor and the earth 
to examine the performance of a captive voltage sensor which 
makes the gas space the high voltge capacitance and makes the 
capacitance of insulating material the low voltage capacitance. The 
mica which has large capacitance and small frequency depen- 
dency is suitable for the material of low voltage capacitance. A 
captive voltage sensor was set in the reduced GIS model and the 
very fast stepwave was applied to measure the responding charac- 
teristics. Response waves vary depending on the input impedance 
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but the rise time was good like 0.65-1.6ns and the very fast tran- 


sient overvoltages could be measured. Lightning impulse and 
voltage response at commercial frequency was possible with the 
practical scale capacitive voltage sensor. Response wave of 8.1 ns 
rise time and 256kV peak value could be obtained as a simulated 
disconnector-induced surge voltage in SF ,. Practical disconnector- 
induced surge of rise time of 10 ns or less can be measured 
sufficiently. 21 refs., 22 figs., 2 tabs. 


7530 (ENEL-—420.520/2) ENEL experience of SF6 gas- 
insulated substations. Bargigia, A. Ente Nazionale per |I’Energia 
Elettrica, Milan (Italy). Oct 1989. 39p. Order Number DE91744425. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The gas-insulated substation is a good alternative to the open-air 
substation due to its compactness, the insensitivity of its insulation 
to environmental pollution, its modular design, and its ease of in- 
stallation, even inside buildings. The nature of the sites where 
ENEL (Italian Electricity Board) is planning to install future substa- 
tions calls for a considerably greater number of such units than in 
the past. Consequently, ENEL has decided to standardize and up- 
grade gas-insulated substations and their components. This paper 
presents ENEL’s policy for achieving these ends. The rated values 
and design criteria chosen are discussed, and the principles ap- 
plied in deciding on design, and test specifications are examined. 
In particular, examples of typical substation layouts are shown, evi- 
dencing the problem of component accessibility for maintenance 
purposes. Mention is made of control and monitoring circuits, tak- 
ing into account aspects specific to gas-insulated substations. The 
insulation coordination strategy is also presented, with special ref- 
erence to the location and specifications of surge arresters. Finally, 
test specifications are considered, and particular attention is de- 
voted to the critical insulation - withstand situations that may arise 
during the manufacture, assembly, and servicing of gas-insulated 
substations. 


7531 Gas-blast electrical circuit breaker. Raphard, D.; Per- 
rin, M.; Besnard, L.; Blanc, J.-Y. 28 Aug 1990. France Patent 
priority 8900581; CA patent application 2006033. 21p. Source: Mi- 
cromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $4.00 CAN; MF $2.75 CAN. 

A pole unit of a gas-blast circuit breaker comprises a transverse 
partition made of injected insulating plastic material which at the 
same time guides the movable contact rod which passes through 
it. The injected material part bears an O-ring ensuring tightness 
with the casing and a one-way check valve of gas flow orifices ar- 
ranged in the transverse partition. The gas-blast piston securedly 
united to the movable contact rod is also made of injected material 
and it comprises housing and clipping means of the puffer nozzle 
securedly fixed to the piston. A scraper seal in the form of a split 
segment is housed in a circumferential groove arranged in the in- 
jected part of the piston. The electrical connection between the 
movable contact rod and a current supply insert is achieved by a 
braided strip extending in the form of a half-loop in a transverse 
plane to the pole unit. The design of this invention provides a sim- 
plified structure with a low number of parts, enabling a better 
distribution of the fields to be achieved and the height of the pole 
unit to be reduced. 12 figs. 


7532 Method of transformer protection and method of de- 
tecting a defective winding. Inagaki, Keizo; Sano, Yoshihiro; 
Matsui, Yoshiaki; Maeda, Takafumi. 28 Aug 1990. Japan Patent pri- 
ority 01009745; CA patent application 2007833. 48p. Source: 
Micromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $4.00 CAN; MF $2.75 CAN. 

An object of this invention is to provide a simple method of 
transformer protection and method of defective winding detection 
based on digital processing and capable of high-accuracy 
operation and judgment. The method is characterized by the com- 
putation of parallel admittance currents from the terminal voltages 
and currents of a transformer to be protected sampled at a proper 
time interval, and the judgment of an internal defect on the basis of 
the resulting computed values. According to the invention, a differ- 
ential current is evaluated from the terminal currents of the 


transformer to be protected. Based on the magnitude of this cur- 
rent, discrimination is made whether the transformer is in a state of 
internal defect or a state of excitation inrush. Parallel admittance 
currents are evaluated from the terminal voltages and currents and 
the memorized transfer admittance of the transformer. Based on 
the magnitude of the parallel admittances, the discrimination be- 
tween an internal defect and excitation inrush is made. If the 
judgment of an internal defect repeats for a certain number of con- 
secutive samples, the breaker opening command is issued so as 
to disconnect the transformer from the power system. 15 figs. 


7533 High/medium voltage circuit breaker. Maineult, J.; Plu- 
veau, R. 21 Aug 1990. Filed date 9 Jan 1990. Canada Patent 
patent application 2007397. 25p. (In French). Source: Micromedia 
Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$4.00 CAN; MF $2.75 CAN. 

Conventional gas-filled high voltage circuit breakers have the dis- 
advantages of needing means to compress the arc-extinguishing 
gas and means for storing a significant amount of energy for oper- 
ating the breaker. This invention has the object of providing a 
circuit breaker which does not need a gas compression means and 
whose energy of operation is very low. The principle of operation 
used in this circuit breaker consists of creating an arc voltage 
higher than that of the network. The difficulty of creating a high 
enough arc voltage in the SFg gas normally used in a circuit 
breaker is resolved according to the invention by dividing the initial 
arc into a large number of elementary arcs by means of metal 
plates. The arc voltage of each elementary arc is from 20 to 40 
volts, depending on the type of metal used. In a particular embodi- 
ment, the circuit breaker contains means for displacing the arc and 
giving it a solenoidal form. 11 figs. 


7534 High and medium voltage airbiast circuit breaker. 
Thuries, E. 14 Aug 1990. France Patent priority 8900009; CA 
patent application 2006934. 12p. (in French). Source: Micromedia 
Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$4.00 CAN; MF $2.75 CAN. 

An airblast type of circuit breaker comprises a cylindrical isola- 
tion envelope filled with dielectric gas under pressure, a main fixed 
contact, a fixed arc contact, a movable assembly connected to a 
manipulation element comprising a main movable contact, a mov- 
able arc contact, and a blast cylinder associated with a blast 
nozzle and cooperating with a first piston, and a second piston fas- 
tened to the mobile assembly and sliding in a second fixed 
cylinder. The invention is characterized in that the second piston 


‘ presents a large cross-section with respect to the cross-section of 


the blast cylinder. The second piston is associated with means for 
communicating at low loss levels with the arc zone. The second 
piston is drilled with calibrated holes for limiting the face pressure 
of the piston receiving the gases heated by the arc. The circuit 
breaker of this invention requires less operational energy than pre- 
viously known devices. 3 figs. 


2403 Power Transmission Lines and Cables 
Refer also to citation(s) 7778, 8134 


7535 (BNL-45428) Design and cost estimate of an 800 
MVA superconducting power transmission. Alex, P. (Under- 
ground Systems, Inc., Armonk, NY (USA)); Ernst, A.; Forsyth, E.; 
Gibbs, R.; Thomas, R.; Muller, T. Brookhaven National Lab., Up- 
ton, NY (USA). 18 Oct 1990. 34p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. Order Number 
DE91006919. Source: OSTI; NTIS; GPO Dep. 

Numerous studies involving cost estimates have been performed 
for superconducting power transmission systems. As these sys- 
tems were usually aimed at providing transmission from large 
clusters of generation the base power rating of the corridor was 
very high; in the case of the most comprehensive study it was 
10,000 MVA. The purpose of this study is to examine a system 
which is very closely based on the prototype 1000 MVA system 
which was operated at Brookhaven National Laboratory over a four 
year period. The purpose of the study is to provide cost estimates 
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for the superconducting system and to compare these estimates 
with a design based on the use of advanced but conventional ca- 
ble designs. The work is supported by funding from the Office of 
Energy Research's Industry/Laboratory Technology Exchange 
Program. This program is designed to commercialize energy tech- 
nologies. The technical design of the superconducting system was 
prepared by the BNL staff, the design of the 800 MVA conventional 
cable system was done by engineers from Underground Systems 
Incorporated. Both institutions worked on the cost estimate of the 
superconducting system. The description and cost estimate of the 
conventional cable system is given in the Appendix. 5 refs. 


7536 (CRIE-T-89078) Suppression of backflashover due 
to installation of three ground wires or two shielding wires un- 
der power lines. Inoue, A. (Central Research Inst. of Electric 
Power Industry, Tokyo (Japan)); Shimizu, T.; Aoshima, Y. Central 
Research Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. May 1990. 30p. (In Japanese). Or- 
der Number DE91736745. Source: OSTI; NTIS (US Sales Only). 

Heightening effect was experimentally verified in thunder resis- 
tant performance by the installation of three ground wires and two 
shielding wires under the power lines. Experiments were made by 
use of a 1/5 scale tower, 15m in height, under 500kV power lines, 
to which was injected impulse current, 30ns in front time and 2.5kA 
in peak value. The power lines were supported, by every two 
spaces of 45m each, at 1.36m below the ground wire arm. The in- 
stallation of three ground wires could lower the insulator voltage at 
the top, middie and bottom phases by 25, 25 and 20%, respec- 
tively. While the installation of two shielding wires under the power 
lines could lower the insulator voltage at the top and bottom 
phases by 10 and 20%, respectively, but lowering at the middle 
phase was hardly observed. With use of the above lowering rates, 
experimentally obtained, in insulator voltage, the backflashover ac- 
cident rate at the actual tower of power lines is estimated to lower 
by 39 and 82% with the installation of three ground wires and two 
shielding wires under the power lines, respectively, which lowering 
is extremely effective for the prevention from thunder accident. 5 
refs., 20 figs., 2 tabs. 


7537 (ENEL-—410-107-1) Experimental research on the be- 
haviour on HV cap and pin insulator strings with failed units 
(ENEL, italy). Bonzano, R.; Ricca, M.; Garbagnati, E.; Marrone, 
G.; Pigini, A. Ente Nazionale per |’Energia Elettrica, Milan (Italy). 
Dec 1989. 9p. Order Number DE91744426. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Electric, mechanical, or environmental stresses, as well as van- 
dalism, can cause porcelain or glass insulator string units to fail 
during service. This paper presents the results of research aimed 
at assessing the influence of failed units on the performance of 
glass cap and pin insulator strings. Special attention is devoted to 
420kV overhead line configurations. Afterwards, a statistical ap- 
proach is used to determine the situations of damaged strings that 
can jeopardize the service reliability of the line and therefore re- 
quire the implementation of maintenance works. Finally, live line 
maintenence was considered, with reference to the practice applied 
in Italy in which operators remain at ground potential while using 
suitable insulating tools. Taking into account the safety conditions 
defined by the specific recommendations, an assessment is made 
of the highest number of failed insulators (in a string) that would 
permit live line maintenance works. 


2404 Health and Safety 
Refer also to citation(s) 7536, 8511 


2405 Environmental Aspects 


7538 (DOE/BP-1455) Operations, maintenance, and re- 
placement 10-year plan, 1990-1999: Environmental strategy: 
Final report. USDOE Bonneville Power Administration, Portland, 
OR (USA). Sep 1990. 57p. Sponsored by U.S. DOE Bonneville 
Power Administration. Order Number DE91006228. Source: OSTI; 
NTIS; GPO Dep. 
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In operating and maintaining its regional power transmission 
system, Bonneville Power Administration (BPA) must address envi- 
ronmental concerns. Pollution sources and pathways for pollution 
migration, including potential contamination from hazardous or toxic 
materials, are present. BPA must develop and follow precautionary 
measures, respond to emergencies, minimize wastes, redress past 
problems, alert and train employees to problems and safety needs, 
constantly evaluate this effort and update the program for improve- 
ments and changes in regulations and technology. Part of BPA’s 
mission is to conduct its operation, maintenance, and replacement 
programs in an environmentally sound manner. BPA recognizes its 
responsibility to be good stewards of the environment. BPA will 
meet its environmental obligations as set forth in environmental 
laws and regulations. BPA intends to make consistent and measur- 
able progress toward meeting these responsibilities. The target for 
the 10-Year Plan is to achieve environmental compliance and meet 
the following goals: (1) protect human health and the environment; 
(2) avoid or limit liability (3) set up an effective internal manage- 
ment structure to maintain compliance; and (4) achieve 
cost-effective compliance. 6 figs. 


7539 (DOE/EA-0371) Environmental assessment: South 
microwave communication facilities. USDOE Western Area 
Power Administration, Salt Lake City, UT (USA). Salt Lake City 
Area Office. Jun 1989. 188p. Sponsored by U.S. DOE Environment 
Health & Safety. Order Number DE91005003. Source: OSTI; 
NTIS; GPO Dep. 

Western Area Power Administration (Western) is proposing to 
construct, operate, and maintain eight microwave repeater stations 
in southwestern Colorado, southeastern Utah, and northern Ari- 
zona, in order to meet the minimum fade criteria established by the 
Western Systems Coordinating Council (WSCC) for the operation 
and protection of electric power systems. The proposed microwave 
facilities would increase the reliability of communication. This envi- 
ronmental assessment (EA) describes the existing environmental 
conditions and the impacts from construction of the eight 
microwave communication facilities. The EA was prepared in com- 
pliance with the National Environmental Policy Act of 1969, the 
Council on Environmental Quality Regulations (40 CFR 1500- 
1508), and the Department of Energy Guidelines (52 FR 47662, 
December 15, 1987). The proposed project would consist of con- 
structing eight microwave facilities, each of which would include a 
self-supported lattice tower, an equipment building, a propane tank, 
distribution lines to provide electric power to the sites, and access 
roads to the sites. The facilities would be constructed in San 
Miguel and Montezuma Counties in Colorado, San Juan County, 
Utah, and Navajo, Apache, Coconino, and Yavapai Counties in Ari- 
zona. 20 refs., 2 figs., 2 tabs. 


7540 (DOE/EA-0385) Final environmental assessment: 
Los Reales 115 kV transmission line alternative routes: Tuc- 
son aqueduct: Phase B, Central Arizona project. Bureau of 
Reclamation, Phoenix, AZ (USA). Lower Colorado Region-Arizona 
Projects Office. Oct 1989. 109p. Sponsored by U.S. DOE Environ- 
ment Health & Safety. Order Number DE91005781. Source: OSTI; 
NTIS; GPO Dep. 

The Central Arizona Project (CAP) was authorized as a part of 
the Colorado River Basin Project Act (Public Law 90-537) on 
September 30, 1968. The primary purpose of the CAP is to furnish 
water for agricultural, municipal, and industrial uses in central and 
southern Arizona, and western New Mexico. Due to its magnitude, 
the CAP is divided into several major features serving separate but 
interrelated functions. The Tucson Aqueduct Phase B pumping 
plants were designed and constructed to operate on a looped 
power system. The entire looped power system, including two 
switching stations and connecting 115-kv transmission lines, was 
identified in the FEIS and approved for construction in the Secre- 
tary of Interior's Record of Decision dated September 24, 1985. 
The loop begins in the vicinity of the Twin Peaks Pumping Plant — 
the northernmost Phase B pumping station, at the Rattlesnake 
Switching Station. All of the looped power system has been con- 
structed with the exception of the switching station and portion of 
transmission line proposed to be constructed in this project. With- 
out construction of this final portion of the looped power system, 
the Phase B pumping plants will not be able to operate normally 





without negatively affecting nearby power sources. The CAP will 
also not be able to provide the reliability necessary for municipal 
water systems dependent upon CAP water. The purpose of this EA 
is to describe impacts that would result from relocating the Los 
Reales 115-kV transmission line, and possibly the switching sta- 
tion, originally identified in the FEIS. It should be mentioned the 
Department of Energy will complete a separate NEPA review. 


7541 (DOE/EA-0456) Kiowa Creek Switching Station: 
Environmental assessment. USDOE Western Area Power Ad- 
ministration, Washington, DC (USA). Mar 1990. 32p. Sponsored by 
U.S. DOE Environment Health & Safety. Order Number 
DE91005002. Source: OSTI; NTIS; GPO Dep. 

The Western Area Power Administration (Western) proposes to 
construct, operate, and maintain a new Kiowa Creek Switching 
Station near Orchard in Morgan County, Colorado. Kiowa Creek 
Switching Station would consist of a fenced area of approximately 
300 by 300 feet and contain various electrical equipment typical for 
a switching station. As part of this new construction, approximately 
one mile of an existing 115-kilovolt (kV) transmission line will be 
removed and replaced with a double circuit overhead line. The 
project will also include a short (one-third mile) realignment of an 
existing line to permit connection with the new switching station. In 
accordance with the Council on Environmental Quality (CEQ) regu- 
lations for implementing the procedural provisions of the National 
Environmental Policy Act of 1969 (NEPA), 40 CFR Parts 1500- 
1508, the Department of Energy (DOE) has determined that an 
environmental impact statement (EIS) is not required for the pro- 
posed project. This determination is based on the information 
contained in this environmental assessment (EA) prepared by 
Western. The EA identifies and evaluates the environmental and 
socioeconomic effects of the proposed action, and concludes that 
the advance impacts on the human environment resulting from the 
proposed project would not be significant. 8 refs., 3 figs., 1 tab. 
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2506 Thermal 
Refer also to citation(s) 7631 


7542 (ORNL/FTR-3844) [Thermal energy storage tech- 
nologies for heating and cooling applications]: Foreign trip 
report, December 2, 1990-December 7, 1990. Tomlinson, J.J. 
Oak Ridge National Lab., TN (USA). 19 Dec 1990. 10p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC05-840R21400. Order Number DE91005609. Source: OSTI; 
NTIS; GPO Dep. 

Recent results from selected TES research activities in Germany 
and Sweden under an associated IEA annex are discussed. In 
addition, several new technologies for heating and cooling of build- 
ings and automobiles were reviewed and found to benefit similar 
efforts in the United states. Details of a meeting with Didier-Werke 
AG, a leading German ceramics manufacturer who will provide 
TES media necessary for the United States to complete field tests 
of an advanced high temperature latent heat storage material, are 
presented. Finally, an overview of the December 1990 IEA Execu- 
tive Committee deliberations on TES is presented. 


7543 (PNL-SA-17288) Summary of seasonal thermal en- 
ergy storage field test projects in the United States. Johnson, 
B.K. Pacific Northwest Lab., Richland, WA (USA). Jul 1989. 35p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC06-76RL01830. Order Number DE91005780. Source: 
OSTI; NTIS; GPO Dep. 

Seasonal thermal energy storage (STES) involves storage of 
available heat or chill for distribution at a later time to meet thermal 
loads. STES can reduce energy consumption, peak energy de- 
mand, and emissions of carbon dioxide to the atmosphere over 
conventional systems. It is estimated that full-scale application of 
STES would provide 2% to 4% of total energy needs in the United 
States. One STES technology, aquifer thermal energy storage 
(ATES), has been determined to be the most cost-effective option 
in the United States when site conditions enable its use. ATES has 
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been analyzed in the laboratory and investigated in the field in the 
United States since the program was established at Pacific North- 
west Laboratory (PNL) in 1979. Two field test facilities (FTFs), one 
for heating ATES at the University of Minnesota and the other for 
cooling ATES at the University of Alabama, have been primary 
testing grounds for US ATES research. Computer models have 
been developed to analyze the complex thermal and fluid dynam- 
ics. Extensive monitoring of FTFs has provided verification of and 
refinements to the computer models. The areas of geochemistry 
and microbiology have been explored as they apply to the aquifer 
environment. In general, the two FTFs have been successful in 
demonstrating the steps needed to make an ATES system opera- 
tional. 


2509 Batteries 
Refer also to citation(s) 7666, 7667, 7668, 7669, 7851, 7880 


7544 (ANL/ESD-8) User’s guide to DIANE Version 2.1: A 
microcomputer software package for modeling battery perfor- 
mance in electric vehicle applications. Marr, W.W. (Argonne 
National Lab., IL (USA). Energy Systems Div.); Walsh, W.J.; 
Symons, P.C. Argonne National Lab., IL (USA). Energy Systems 
Div. Jun 1990. 59p. Sponsored by U.S. DOE Conservation & Re- 
newable Energy. DOE Contract W-31109-ENG-38. Order Number 
DE91006071. Source: OSTI; NTIS; GPO Dep. 

DIANE is an interactive microcomputer software package for the 
analysis of battery performance in electric vehicle (EV) applica- 
tions. The principal objective of this software package is to enable 
the prediction of EV performance on the basis of laboratory test 
data for batteries. The model provides a second-by-second simula- 
tion of battery voltage and current for any specified velocity/time or 
power/time profile. The capability of the battery is modeled by an 
algorithm that relates the battery voltage to the withdrawn current, 
taking into account the effect of battery depth-of-discharge (DOD). 
Because of the lack of test data and other constraints, the current 
version of DIANE deals only with vehicles using “fresh” batteries 
with or without regenerative braking. Deterioration of battery capa- 
bility due to aging can presently be simulated with user-input 
parameters accounting for an increase of effective internal resis- 
tance and/or a decrease of cell no-load voltage. DIANE 2.1 is 
written in FORTRAN language for use on IBM-compatible micro- 
computers. 7 refs. 


7545 (CONF-901073—11) Lithium batteries for pulse 
power. Redey, L. Argonne National Lab., IL (USA). [1990]. 12p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract W-31109-ENG-38. From 178. meeting of the Electro- 
chemical Society; Seattle, WA (USA); 14-19 Oct 1990. Order 
Number DE91006663. Source: OSTI; NTIS; GPO Dep. 

New designs of lithium batteries having bipolar construction and 
thin cell components possess the very low impedance that is nec- 
essary to deliver high-intensity current pulses. The R&D and 
understanding of the fundamental properties of these pulse batter- 
ies have reached an advanced level. Ranges of 50-300 kW/kg 
specific power and 80-130 Wh/kg specific energy have been 
demonstrated with experimental high-temperature lithium alloy/ 
transition-metal disulfide rechargeable bipolar batteries in repeated 
1- to 100-ms long pulses. Other versions are designed for repeti- 
tive power bursts that may last up to 20 or 30 s and yet may attain 
high specific power (1-10 kW/kg). Primary high-temperature 
Li-alloy/FeS, pulse batteries (thermal batteries) are already com- 
mercially available. Other high-temperature lithium systems may 
use chlorine or metal-oxide positive electrodes. Also under devel- 
opment are low-temperature pulse batteries: a 50-kW LV/SOCI, 
primary batter and an all solid-state, polymer-electrolyte secondary 
battery. Such pulse batteries could find use in commercial and mili- 
tary applications in the near future. 21 refs., 8 figs. 


7546 (CRIE-T-89029) Evaluation of a lithium secondary 
battery for load-conditioner use.: Extending the Li/MoSsub 2 
cell life cycle. Kumai, K. (Central Research Inst. of Electric Power 
Industry, Tokyo (Japan)); Ishihara, K.; lwahori, T.; Tanaka, T. Cen- 
tral Research Inst. of Electric Power Industry, Komae, Tokyo 
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(Japan). Energy and Environment Lab. Mar 1990. 26p. (In Japan- 
ese). Order Number DE91736736. Source: OSTI; NTIS (US Sales 
Only). 

As for a lithium secondary battery which is one of possible 
candidate for a load conditioner battery, the fundamental character- 
istics such as energy density, energy efficiency, and rate capability 
are acceptable as load-conditioner use, but it has a poor life cycle. 
Using the Li/Mos 2 cell, an estimation of the degradation mecha- 
nism and studying the extension of the life cycle are conducted. 
The degradation mechanism is determined by phenomena such as 
phase transforma-tion of the cathode material, dendrite formation 
and electrolyte decomposition. There exists an optimum condition 
respectively. 2500 cycles (target value for load-conditioner) have 
been achieved under the optimum condition. These results suggest 
that extending the cell life cycle will be achieved by shallow DOD 
(depth of discharge) operation with a higher-energy density cell, 
and without spoiling miniaturization and weight lighten-ing of the 
cell. 19 refs., 12 figs., 3 tabs. 


7547 (CRIE-T-89030) Evaluation of lithium secondary 
battery for load-conditioner use.: Performance and character- 
istics of molybdenum sulfides (Li/MoSsub 2), improved 
molybdenum sulfides (Li/MoSsub 2 and Li/Mo6S8) and 
manganese dioxide (Li/MnOsub 2) cells. Kumai, K. (Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan)); Ishihara, 
K.; lwahori, T.; Tanaka, T. Central Research Inst. of Electric Power 
Industry, Komae, Tokyo (Japan). Energy and Environment Lab. 
Mar 1990. 35p. (in Japanese). Order Number DE91736737. 
Source: OSTI; NTIS (US Sales Only). 

For a candidate for small sized battery power storage system 
(load-conditioner: 10kWh class) which is installed at users, 
molybdenum sulfides cells were developed. The fundamental char- 
acteristics such as energy density, energy efficiency, and power 
performance of cells, are almost satisfied for load-conditioner use, 
but they show a short service life. Improved lithium molybdenum 
sulfides (LYMoS2 and Li/Mo6S8) and lithium manganese dioxide 
(LVMnO2) which are expected higher energy density, are paid 
attention. Then, fundamental performances of these cells as an en- 
ergy storage battery are investigated. Results of the study are as 
follows: The initial performance as the energy storage battery is 
acceptable, but the cycle life must be improved for load-conditioner 
use. In these cells, Li/MnO2 cell looks like potentially most desir- 
able. 11 refs., 17 figs., 9 tabs. 


7548 (CRIE-T—89031) Nickel/metal hydride rechargeable 
battery technology assessment: prognosis for load- 
conditioner use. lkeya, T. (Central Research Inst. of Electric 
Power Industry, Tokyo (Japan)). Central Research Inst. of Electric 
Power Industry, Komae, Tokyo (Japan). Energy and Environment 
Lab. Mar 1990. 5ip. (In Japanese). Order Number DE91736748. 
Source: OSTI; NTIS (US Sales Only). 

Nickel/metal hydride battery was studied, for the load-conditioner 
use, to use hydrogen-absorbing/storing alloy, which battery con- 
sists of nickel positive electrode and metal hydride negative 
electrode with stored quantity of hydrogen, more than 20 times as 
large as that of gaseous storage. Without consumption of elec- 
trolyte, due to charging or discharging, it is possible in maintenance 
freeing and enclosing. Also without change in shape, due to depo- 
sition of metallic dendrite on the negative electrode, it is long in 
life. With operation at ordinary temperature, the discharging curve 
has a wide flat portion, 1.2 to 1.3V in width, to be assured of 80% 
in energy efficiency. Hydrogen in metal hydride is so quickly dif- 
fused as to enable the charging and discharging to be quick, and 
resist the over charging and discharging. In Japan and the USA, 
that battery of small capacity type has been developed, but that of 
large capacity one has not been done yet. Presently for the load- 
conditioner use, the weight energy density is slightly low, but the 
volume energy density, cycle life, etc. are sufficiently satisfactory, 
with easiness in battery structuring, manufacturing and multi-cell 
composing, possibility of enlargement in capacity and mass pro- 
duction, and highness in safety. The enlargement in capacity must 
take into consideration thermochemical and powder technological 
characteristics of metal hydride. 25 refs., 20 figs., 16 tabs. 


7549 (CRIE-T-89054) Characteristics of lithium/ 
polyaniline battery and change in polyaniline morphology. 
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Takei, K. (Central Research Inst. of Electric Power Industry, Tokyo 
(Japan)); Ishihara, K.; lwahori, T. Central Research Inst. of Electric 
Power Industry, Komae, Tokyo (Japan). Energy and Environment 
Lab. May 1990. 38p. (In Japanese). Order Number DE91736785. 
Source: OSTI; NTIS (US Sales Only). 

Effects the fine structure change of PAn in Li/polyaniline (PAn) 
battery exerts on the battery characteristics were studied. In the 
composition of PAn with varied polymerizing current densities, the 
diameter of PAn fibril was shortened with the increase of the 
current density. Fine fibril PAn indicated excellent output character- 
istics and the discharge capacity (undoped amount) of almost low 
speed discharge was obtained even in high speed discharge, but 
the undoped amount was not improved greatly. The positive elec- 
trode charge and discharge reaction of PAn is anion’s in and out of 
the battery electrolyte. With various electrochemical methods, it 
was made clear that the travel process of the anion in PAn is in 
the rate-determining step. The travel speed of the anion in PAn ob- 
tained as a chemical diffusion coefficient was about 10 —'> cm 2/ 
sec, and it was constant and independent of the fibril diameter. Ac- 
cordingly, it was estimated that the improvement in the output 
characteristics brought about by the shortening of the fibril diame- 
ter is not based on the increase in the anion travel speed but on 
the increase in the reaction surface area brought about by the 
shortening of the diffusion distance and the fibril diameter. 30 refs., 
20 figs. 


7550 (EGG-EP-9290) Preliminary evaluation of regulatory 
and safety issues for sodium-sulfur batteries in electric vehi- 
cle applications. Evans, D.R.; Henriksen, G.L.; Hunt, G.L. EG and 
G Idaho, Inc., Idaho Falls, ID (USA). May 1987. 29p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC07-761D01570. Order Number DE91006193. Source: OSTI; 
NTIS; GPO Dep. 

The US Department of Energy (DOE) Electric and Hybrid Vehicle 
Program is involved in the development and evaluation of 
sodium-sulfur energy storage batteries for electric vehicle (EV) ap- 
plications. Laboratory testing of complete battery systems, to be 
followed by controlled in-vehicle testing and on-road usage, are ex- 
pected to occur as components of the DOE program during the 
1988-1990 time frame. Testing and operation of sodium-sulfur bat- 
teries at other DOE contractor facilities may also take place during 
this time frame. A number of regulatory and safety issues can 
affect the technical scope, schedule, and cost of the expected pro- 
grammatic activities. This document describes these issues and 
requirements, provides a preliminary evaluation of their signifi- 
cance, and lists those critical items that may result from them. The 
actions needed to permit the conduct of a successful program at 
DOE contractor facilities are identified, and concerns that could 
affect the eventual commercialization potential of sodium-sulfur bat- 
teries are noted to the extent they are known. 


7551 (NEI-DK-461) Mechanism of reaction and cycling 
behavior of nickel felt cathodes in NaAICl4 molten salt batter- 
les. Hjuler, H.A.; Knutz, B.C.; Berg, R.W.; Bjerrum, N.J. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Kemisk Lab. A. 1990 77p. 
Contract ENs-1443/89-5. Order Number DE91741586. Source: 
OSTI; NTIS (US Sales Only). 

EFP-89. 

The battery system: Al/NaCl-AICI3-Al2X3/Ni-felt (X = S, Se, Te) 
and the corresponding system without chalcogen have been stud- 
ied at 175 deg. C. Charge/discharge experiments, performed on 
cells with NaCl saturated melts, show that advantages with regard 
to rate capability, cyclability and probably energy density can be 
obtained with systems containing dissolved chalcogen compared 
with the chalcogen free system. The cells with sulfur added to the 
electrolyte exhibit the same charge/discharge curves as found for 
comparable cells prepared with a nickel sulfide cathode. Exchange 
of chalcogen between cathode and molten salt during cycling was 
studied by performing gravimetric analysis and Raman spec- 
troscopy of the electrolytes. In the low charge state, formation and 
decomposition of nickel chalcogenides, associated with uptake/ 
release of chalcogenide from the melt, take place to a large extent 
during cycling. Cathode reactions were studied by comparing 
coulometric titrations (performed on cells with slightly acidic NACI- 
AICI3 melts containing approx 0.51 mole % AICI3 and small 





amounts of chalcogen) with model calculations. The model set up 
describes equilibrium concentrations of constituent species in the 
electrolyte and equilibrium potentials of the electrodes versus num- 
ber of coulombs passed through the cells, assuming probable 
cathode reactions. (author) 27 refs. 


7552 (SAND-91-0012C) Lithium battery safety and relia- 
bility. Levy, S.C. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 12p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC04-76DP00789. (CONF-910344—1: 5. in- 
ternational seminar on lithium battery technology and applications, 
Deerfield Beach, FL (USA), 4-8 Mar 1991). Order Number 
DE91005800. Source: OSTI; NTIS; GPO Dep. 

Lithium batteries have been used in a variety of applications for 
a number of years. As their use continues to grow, particularly in 
the consumer market, a greater emphasis needs to be placed on 
safety and reliability. There is a useful technique which can help to 
design cells and batteries having a greater degree of safety and 
higher reliability. This technique, known as fault tree analysis, can 
also be useful in determining the cause of unsafe behavior and 
poor reliability in existing designs. 


7553 Method for manufacturing binder for lead storage 
battery glass mats. Yamamoto, Yoshinari; Maruyama, Hisao. 4 
Sep 1990. Japan Patent priority 118282; CA patent application 
2008821. 21p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A method for manufacturing a binder for glass mats used in the 
separators in lead storage batteries is provided. Such binders must 
be able to reinforce the mechanical strength of the glass mats, and 
the quantity of binder adhering to the mat must be small so that 
the battery electrolyte can easily flow through. Known binders for 
glass mats have not exhibited sufficient strength when used at low 
quantities, and have properties which deteriorate over time. These 
problems are addressed by this invention, which is a process char- 
acterized by mixing the two following ingredients and 
emulsion-polymerizing them: an aqueous dispersion obtained by 
mixing a thermo-crosslinking monomer and an alkyl methacrylate 
ester and emulsion-polymerizing them; and a monomer mixture of 
a polymerizable unsaturated carboxylic acid and the alkyl 
(meth)acrylate ester. Experiments are described to illustrate the 
method of the invention. 3 figs., 2 tabs. 
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Refer also to citation(s) 7579, 7594, 8163, 8164 


7554 (INIS-BR-2366, pp. 1-22) World economic outlook 
for the 1990S. Temple, O.J. du; Webster, L. American Nuclear So- 
ciety, Rio de Janeiro, RJ (Brazil). Latin American Section. 1989. 
231p. (CONF-890699-: Importance of nuclear energy for power 
supply after 1990: benefits and difficulties, Rio de Janeiro (Brazil), 
11-15 Jun 1989). In Proceedings of the Importance of Nuclear En- 
ergy for Power Supply after 1990: Benefits and Difficulties. Order 
Number DE91617534. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is related to the world economic outlook for the 
1990S. It is discussed here: the new global economy, financial re- 
lations, output and income trades in industrial countries structure of 
imports and exports of developing countries, international policy 
issues, exchange rates, debt crisis, international trade and interna- 
tional economic environment. (A.C.A.S.). 
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7555 (KTM/E-B-76) The public support for energy invest- 
ment in Finland. Kostama, J. Kauppa-ja Teollisuusministerio, 
Helsinki (Finland). Energiaosasto. 1990. 152p. (In Finnish). Order 
Number DE91741645. Source: OSTI; NTIS (US Sales Only). 

The aim of the survey was to study the volume, forms, efficiency 
and effects of financial support for energy investment over recent 
years. Energy taxation and the role of fiscal measures in the orien- 
tation of the investment were also studied. The European 
Community’s policy regarding governmental support as well as the 
relevant systems in some other countries were studied to create a 
basis for further development of the public support for energy in- 
vestment in Finland. In the early stages of work focus was on the 
energy policy aims, the need for public financial support, the gen- 
eral principles of the funding, and the various forms of financial 
support granted. Next, it was estimated what sort of energy invest- 
ments could be expected in the 1990s, what the demand for 
financial support is like and where the support would have to be 
allocated. On the basis of the detailed surveys, a proposal was fi- 
nally drawn up for the development of the public financial support 
for energy investment. 


7556 (KTWE-B-77) The public support for energy 
investment in various countries. Kling, P. Kauppa-ja Teollisuus- 
ministerio, Helsinki (Finland). Energiaosasto. 1990. 102p. (in 
Finnish). Order Number DE91741644. Source: OSTI; NTIS (US 
Sales Only). 

The aim of the survey was to study the various measures as 
used in various countries for the supporting of energy investment. 
Measures of support were taken to include aid, assistance, tax re- 
lief and interest subsidy for loans. The countries dealt with were 
Sweden, Denmark, the United Kingdom, Netherlands, France, the 
Federal Republic of Germany, the United States (the staes of Cali- 
fornia and Minnesota), Canada and Japan. Measures implemented 
by the EC were also included. The survey showed that of the indi- 
vidual countries Sweden, Denmark, Netherlands and the state of 
California are implementing a variety of extensive programs of sup- 
port available especially for new technology, for technologies 
based on the use of renewable sources of energy and for tech- 
nologies particularly acceptable for the environment. The Federal 
Republic of Germany and the United Kingdom provide substantial 
subsidy for their coal industries, besides which Germany also runs 
a number of programs for supporting new energy technologies. 
The state of Minnesota has restricted the support mainly to various 
energy conservation programs, and in France and Japan the public 
sector has practically ceased to support energy investment, France 
having focused its measures on supporting nuclear power and 
energy research and Japan on promoting R and D relating to re- 
newable energy sources and energy conservation. In Canada there 
is no public support for investment, either. The EC mainly gives 
interest subsidy for loans which are normally mediated by the Eu- 
ropean Investment Bank. No actual major support activities beyond 
those of individual member states have been conducted so far. 


2903 Environment, Health, and Safety 


Refer also to citation(s) 7067, 7068, 7260, 7540, 7571, 7575, 
7579, 8146, 8183, 8248, 8261 


7557 (DOE/UMTRA-2001 29-0007) Alternate site selection 
process for UMTRA [Uranium Mill Tailings Remedial Action] 
project sites. USDOE Albuquerque Operations Office, NM (USA). 
Uranium Mill Tailings Project Office. Jun 1988. 22p. Sponsored by 
U.S. DOE Nuclear Energy. (JEGA/UMT-—0788-0314). Order Num- 
ber DE91005827. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this document is to describe the guidelines and 
processes to be used by the Department of Energy (DOE) with in- 
put from the affected states and tribes to select alternate disposal 
sites in compliance with each established cooperative agreement. 
This document supersedes two previous DOE documents, Criteria 
for Evaluating Disposal Sites (DOE, 1982) and Alternate Site Se- 
lection Process (ASSP) for UMTRA Project Sites (DOE, 1986). 
This revision of the ASSP was prepared in response to the pro- 
posed groundwater protection standards that amend 40 CF 192. 
The principal modifications are to the ASSP screening criteria for 
hydrological and geological conditions at candidate disposal sites. 
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The revised screening and selection criteria will assist the project 
in selecting disposal sites where the probability of compliance with 
the proposed groundwater standards is high. The ASSP described 
in Section 2.0 consists of three phases: Phases | — designation of 
a search region; Phase !I — preliminary screening of the designated 
search region; and Phase Ill — identification and evaluation of can- 
didate sites. Section 3.0 discusses how the results of the ASSP 
will be reported. This process provides a technically sound and 
publicly defensible approach for identifying potentially suitable dis- 
posal sites. 4 refs., 1 fig., 3 tabs. 


7558 (ECN-RX-90-084) Strategies for acid poliutant re- 
duction in the EC: Methodology for assessment. Gusbin, D. 
(Coherence SC, Mont-St-Guibert (Belgium)); Van Oostvoorn, F. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Oct 1990. 21p. Order Number DE91738459. Source: OSTI; NTIS 
(US Sales Only). 

A brief review is presented of the EC report 'Energy and environ- 
ment: Methodology for assessment of acid air pollution in Europe’. 
The results are presented of a research project executed within the 
framework of the Community's Joule Programme, more precisely 
the subprogramme 'Models for energy and environment’, finished 
in the beginning of 1989. The major objectives of this study were: 
to demonstrate the applicability of the existing EC models at DG 
XII for decision making in the area of energy and environmental is- 
sues, in particular the development of strategies for acid pollutant 
reduction; development and use of a common framework for data 
collection and computation; to use a common methodology, uniform 
case studies and an European network of experts. 3 figs., 4 apps. 


7559 (ETDE-mf—1744656) Umweltbundesamt. Annual re- 
port 1989. Umweltbundesamt, Berlin (Germany, F.R.). 1990 255p. 
(In German). Order Number DE91744656. Source: OSTI; NTIS 
(US Sales Only). 

The year under review was characterized by two environmental 
policy problems and one national event. Environmental policy has 
been determined by the global effects of a man-made change in 
climates. A department for earth atmosphere protection problems 
was established. First interim results were obtained with regard to 
activities aiming at the substitution of fluorochlorohydrocarbons and 
halogenated hydrocarbons in different fields of application. The 
possibilities of an avoidance and environmentally compatible dis- 
posal of wastes have been a controversially discussed public 
concern. The pros and cons of municipal waste combustion were 
evaluated and weighed by the Federal Environmental Agency on 
behalf of the Environment Ministers Conference. German reunifica- 
tion has considerably been influencing environmental policy and the 
activities of the Federal Environmental Agency. Informal and per- 
sonal contacts with the German Democratic Republic have become 
official. Enormous information demands have been claiming the 
time and energy of persons in charge. There is an extreme demand 
for literature, other materials, and personal advice. (orig /HSCH). 


7560 (ORNL-6608/R9) Environmental Regulatory Update 
Table, October 1990. Houlberg, L.M.; Noghrei-Nikbakht, P.A.; 
Salk, M.S. Oak Ridge National Lab., TN (USA). Nov 1990. 126p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract ACO5-840R21400. Order Number DE91004979. Source: 
OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3447. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated each month with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


7561 (ORNL-6608/R10) Environmental Regulatory Update 
Table, November 1990. Hawkins, G.T.; Houlberg, L.M.; Noghrei- 
Nikbakht, P.A.; Salk, M.S. Oak Ridge National Lab., TN (USA). 
Dec 1990. 111p. Sponsored by U.S. DOE Environment Health & 
Safety. DOE Contract AC05-840R21400. Order Number 
DE91004980. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division publication No. 3447. 
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The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated each month with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


7562 (PNL-SA-17957) Global climate change policy is- 
sues related to the movement of industry from developed to 
rapidly industrializing countries. Lesperance, A.M.; Waltemath, 
L.A. Pacific Northwest Lab., Richland, WA (USA). Oct 1990. 25p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO06- 
76RL01830. (CONF-9009316—-1: 1990 American Public Health 
Association meeting, New York, NY (USA), 30 Sep - 4 oct 1990). 
Order Number DE91005615. Source: OSTI; NTIS; GPO Dep. 

Global climate change policies adopted by developed countries 
may encourage industries to move to countries with less restrictive 
policies. The purpose of this study is to identify policy-driven issues 
that may result in such a movement. This report (1) summarizes 
the conclusions of previous studies that have explored the relation- 
ship between environmental regulations and industrial movement, 
(2) identifies and summarizes existing and proposed US global cli- 
mate change policy options, and (3) discusses issues and topics 
relating to possible industrial relocation because of the global cli- 
mate change policy options. It concludes with recommendations for 
further research. Although federal global climate change policy op- 
tions are the primary focus of this report, some international and 
regional efforts addressing this issue are also included. A potential 
regional industrial migration issue is highlighted. 14 refs., 2 figs., 3 
tabs 


7563 (VTT-SYMP-108, pp. 163-174) Review of environ- 
mental regulations. Estlander, A. (Ministry of the Environment, 
Helsinki (Finland)). Valtion Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). 1990. (CONF-890668—Vol.2: Symposium on low-grade fuels, 
Helsinki (Finland), 12-16 Jun 1989). In Low-grade fuels: Volume 2. 
460p. Order Number DE91741612. Source: OSTI; NTIS (US Sales 
Only). 

Environmental regulations governing the use of low grade fuels 
and energy use in general are getting more important all the time. 
Most regulations concern the emissions into air from burning. The 
approach to air pollution control varies amongst countries, but 
emission limits based on best available technology is gaining more 
acceptance. The requirements for burning low grade fuel are sel- 
dom specified according to fuel. Mostly all solid fuels are grouped 
together, the only exception being solid waste. The tendency is for 
more stringent emission requirements as technology is advancing. 


2904 Energy Resources 
Refer also to citation(s) 6983, 7594, 7596, 7641 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 7583, 7603, 7604, 7605, 7656, 9170 


7564 (EDF-DER-RA-1985-1-Summ.) DER 85: panorama: 
Progress report. Electricite de France, 75 - Paris (France). Direc- 
tion des Etudes et Recherches. 1986. 237p. (In French). 
Sponsored by Energy Technology Data Exchange. Order Number 
DE88780155. Source: OSTI; NTIS (US Sales Only). 

This progress report presents the panorama of the studies car- 
ried out by the “Direction des Etudes et des Recherches” (EDF): 
nuclear boilers; classical and nuclear thermal power plants, 
hydraulic power plants; electrical equipment; network analysis envi- 
ronmental impacts; uses of electric power; new aspects of energy; 
applied informatics and mathematics; normalization and patents. A 
selection of the publications of 1985 is finally presented. 


7565 (PNL-7343) Basic science and energy research sec- 
tor profile: Background for the National Energy Strategy. 
March, F.; Ashton, W.B.; Kinzey, B.R.; McDonald, S.C.; Lee, V.E. 





Pacific Northwest Lab., Richland, WA (USA). Nov 1990. 74p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO6- 
76RL01830. Order Number DE91004986. Source: OSTI; NTIS; 
GPO Dep. 

This Profile report provides a general perspective on the role of 
basic science in the spectrum of research and development in the 
United States, and basic research’s contributions to the goals of 
the National Energy Strategy (NES). It includes selected facts, fig- 
ures, and analysis of strategic issues affecting the future of science 
in the United States. It is provided as background for people from 
government, the private sector, academia, and the public, who will 
be reviewing the NES in the coming months; and it is intended to 
serve as the basis for discussion of basic science issues within the 
context of the developing NES. 


2906 Nuclear Energy 
Refer also to citation(s) 7400, 7401, 7402, 7403, 7409, 7588, 9303 


7566 (DOE/ER/75425-T2) US nuclear engineering educa- 
tion: Status and prospects. National Research Council, 
Washington, DC (USA). Committee on Nuclear Engineering Educa- 
tion. 1990. 165p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC01-88ER75425. Order Number DE91005583. Source: 
OSTI; NTIS; GPO Dep. 

This study, conducted under the auspices of the Energy Engi- 
neering Board of the National Research Council, examines the 
status of and outlook for nuclear engineering education in the 
United States. The study resulted from a widely felt concern about 
the downward trends in student enrollments in nuclear engineering, 
in both graduate and undergraduate programs. Concerns have also 
been expressed about the declining number of US university nu- 
clear engineering departments and programs, the aging of their 
faculties, the appropriateness of their curricula and research fund- 
ing for industry and government needs, the availability of 
scholarships and research funding, and the increasing ratio of for- 
eign to US graduate students. A fundamental issue is whether the 
supply of nuclear engineering graduates will be adequate for the 
future. Although such issues are more general, pertaining to all ar- 
eas of US science and engineering education, they are especially 
acute for nuclear engineering education. 30 refs., 12 figs., 20 tabs. 


7567 (EGG-CNET-9142) Atoms for space. Buden, D. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. 50p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract ACO7-761D01570. Or- 
der Number DE91006294. Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclear technology offers many advantages in an expanded so- 
lar system space exploration program. These cover a range of 
possible applications such as power for spacecraft, lunar and plan- 
etary surfaces, and electric propulsion; rocket propulsion for lunar 
and Mars vehicles; space radiation protection; water and sewage 
treatment; space mining; process heat; medical isotopes; and self- 
luminous systems. In addition, space offers opportunities to 
perform scientific research and develop systems that can solve 
problems here on Earth. These might include fusion and antimatter 
research, using the Moon as a source of helium-3 fusion fuel, and 
manufacturing perfect fusion targets. In addition, nuclear technolo- 
gies can be used to reduce risk and costs of the Space Exploration 
Initiative. 1 fig. 


7568 (INIS-BR-2365) Conversion of nuclear power plants 
into natural gas plant: dismaking the disinformation. Lima 
Porto, M.S.P. de. Associacao Brasileira de Energia Nuclear, Rio de 
Janeiro, RJ (Brazil). May 1990 18p. (In Portuguese). Order Num- 
ber DE91617393. Source: OSTI; NTIS (US Sales Only); INIS. 
This work was presented by the Brasilian Nuclear Energy Asso- 
ciation - ABEN during the meeting of May 9th of the GT 
Pronen-Grupo de trabalho do Programa Nacional de Energia Nu- 
clear created by the decret 99194 of March 27, 90. The political 
subject named conversion of nuclear power plants into natural gas 
plants is analysed. The conclusion calls for the total technical 
impossibility of such ’conversion’. The term reconstruction is sug- 
gested in substitution to the term conversion. Complete and actual 
data with figures of the reconstruction, in USA, of the Midland units 
| and Il is presented. The case of Montalto Di Castro plant, in Italy, 
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where no work at all was performed is analysed. Considerations 
concerning the use of natural gas in the Brasilian energy matrix is 
also presented. (author). 


7569 (INIS-BR-2366) Proceedings of the Importance of 
Nuclear Energy for Power Supply after 1990: Benefits and Dif- 
ficulties. American Nuclear Society, Rio de Janeiro, RJ (Brazil). 
Latin American Section. 1989 231p. (in Portuguese, Spanish). 
(CONF-890699—: Importance of nuclear energy for power supply 
after 1990: benefits and difficulties, Rio de Janeiro (Brazil), 11-15 
Jun 1989). Order Number DE91617534. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This symposium is related to the use of nuclear energy in elec- 
tricity suply, its benefits and dificulties. (A.C.A.S.). 


7570 (INIS-BR-—2366, pp. 69-75) Present and future situa- 
tion of nuclear power in Spain. Acero, M. (SNE (Spain)). 
American Nuclear Society, Rio de Janeiro, RJ (Brazil). Latin 
American Section. 1989. 231p. (In Spanish). (CONF-890699-: Im- 
portance of nuclear energy for power supply after 1990: benefits 
and difficulties, Rio de Janeiro (Brazil), 11-15 Jun 1989). In Pro- 
ceedings of the Importance of Nuclear Energy for Power Supply 
after 1990: Benefits and Difficulties. Order Number DE91617534. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is a report on the present and future situation of nu- 
clear power in Spain. (A.C.A.S.). 


7571 (INIS-BR-2366, pp. 147-162) Nuclear power: the 
best ecological choice for electricity production. Vecchi, B. de. 
American Nuclear Society, Rio de Janeiro, RJ (Brazil). Latin 
American Section. 1989. 231p. (In Spanish). (CONF-890699—: Im- 
portance of nuclear energy for power supply after 1990: benefits 
and difficulties, Rio de Janeiro (Brazil), 11-15 Jun 1989). In Pro- 
ceedings of the Importance of Nuclear Energy for Power Supply 
after 1990: Benefits and Difficulties. Order Number DE91617534. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work emphasizes the qualities of nuclear power as the best 
ecological choice for the generation of electricity. (A.C.A.S.). 


7572 (INIS-BR-2366, pp. 163-171) Public perception and 
public attitudes to nuclear power. Margerison, T. (British Nuclear 
Fuels, Nirex (UK)). American Nuclear Society, Rio de Janeiro, RJ 
(Brazil). Latin American Section. 1989. 231p. (CONF-890699-: 
Symposium on importance of nuclear power for power supply after 
1990: benefits and difficulties, Rio de Janeiro (Brazil), 11-15 Jun 
1989). In Proceedings of the Importance of Nuclear Energy for 
Power Supply after 1990: Benefits and Difficulties. Order Number 
DE91617534. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is concerned to public perception and public attitudes 
to nuclear power. It gives an update on nuclear power in Britain. 
(A.C.A.S.). 


7573 (INIS-BR-2366, pp. 172-188) The importance of the 
nuclear option. Loewenstein, W.B. American Nuclear Society, Rio 
de Janeiro, RJ (Brazil). Latin American Section. 1989. 231p. 
(CONF-890699-: Symposium on importance of nuclear power for 
power supply after 1990: benefits and difficulties, Rio de Janeiro 
(Brazil), 11-15 Jun 1989). In Proceedings of the Importance of Nu- 
clear Energy for Power Supply after 1990: Benefits and Difficulties. 
Order Number DE91617534. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nuclear power already has an excellent safety record that will be 
improved through new smaller, simple, safer reactor design. Nu- 
clear power can help alleviate the greenhouse effect. (A.C.A.S.). 


7574 (INIS-BR-2366, pp. 228-253) Contribution of nuclear 
power to electrical demand in Brazil. Oliveira, E.C. de (NUCLEN, 
Rio de Janeiro, RJ (Brazil)). American Nuclear Society, Rio de 
Janeiro, RJ (Brazil). Latin American Section. 1989. 231p. (In Por- 
tuguese). (CONF-890699-: Importance of nuclear energy for power 
supply after 1990: benefits and difficulties, Rio de Janeiro (Brazil), 
11-15 Jun 1989). In Proceedings of the Importance of Nuclear En- 
ergy for Power Supply after 1990: Benefits and Difficulties. Order 
Number DE91617534. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is concerned to the introduction of nuclear power in 
Brazil. It compares nuclear power to other energy sources such as 
hydroelectric and thermonuclear. It emphasises, as well its indirect 
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importance in the development of other areas of nuclear technol- 
egy such as: development of alloys and new materials, welding 
techniques, quality control techniques, computers and engineering. 


(ACAS). 


7575 (INIS-BR-2366, pp. 272-275) The nuclear paradox. 
Eibenschutz, J. (CFE (Mexico)). American Nuclear Society, Rio de 
Janeiro, RJ (Brazil). Latin American Section. 1989. 231p. (In Span- 
ish). (CONF-890699-—: Importance of nuclear energy for power 
supply after 1990: benefits and difficulties, Rio de Janeiro (Brazil), 
11-15 Jun 1989). In Proceedings of the Importance of Nuclear En- 
ergy for Power Supply after 1990: Benefits and Difficulties. Order 
Number DE91617534. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work it is discussed the nuclear paradox. One side, the 
nuclear power is important for technological development, on the 
other hand, it has been frequently questioned by society. It is 
pointed out as well, that many other factors are more dangerous to 
man such as environment polution. (A.C.A.S.). 


7576 (INIS-BR-2378) Public acceptance of nuclear power. 
Wildgruber, O.H. ELETROBRAS, Rio de Janeiro, RJ (Brazil). Dept. 
de Estudos Energeticos. 1990 43p. (CONF-9001135—: Seminar of 
nuclear power uses for electric power production, Angra dos Reis 
(Brazil), 24 Jan 1990). Order Number DE91617557. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The lecture addresses the question why we need public accep- 
tance work and provides some clues to it. It explains various 
human behaviour patterns which determine the basics for public 
acceptance. To some extent, the opposition to nuclear energy and 
the role the media play are described. Public acceptance efforts of 
industry are critically reviewed. Some hints on difficulties with 
polling are provided. The lecture concludes with recommendations 
for further public acceptance work. (author). 


7577 (INIS-mf—12168) Communication on the risk of nu- 
clear energy. Arbeiten zur Risiko-Kommunikation. Peters, H.P. 
Forschungszentrum Juelich GmbH (Germany, F.R.). Programm- 
gruppe Mensch, Umwelt, Technik (MUT). Jun 1990 99p. (In 
German). Order Number DE91744485. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The contribution takes it that the assumption, acceptance prob- 
lems of nuclear energy are based on information deficit, is 
groundless in the end. It is true that there is a big knowledge gap 
between the nuclear energy experts and the broad public, empiri- 
cal investigations, however, point out that increased knowledge 
would by no means go along with increased nuclear energy accep- 
tance in the population. Also, the interpretation pattern ‘Science 
and technology hostility’ is not good enough to explain the nuclear 
energy controversy, because nuclear energy opponents oppose 
nuclear energy in an increasingly professional manner, and as an 
alternative they do not propagate renunciation of technology but 
another kind of energy technology. The degree of intensity and the 
long duration of the nuclear energy controversy in the Federal Re- 
public of Germany in international comparison is defined by 1. little 
willingness in the ‘interest block’ in state, industry and nuclear re- 
search in favour of speeding up nuclear energy expansion, to yield 
to the requirements of the anti-nuclear-energy movement, and 2. 
factual possibilities of the ecological movement, also without parlia- 
mentary majority, to hinder the nuclear energy program and, 
consequently, to influence political decisions. In addition, social pe- 
ripheral conditions play a role. (orig/HSCH). 


7578 (Juel-Conf—24(rev.ed.3)) Topical subjects of nuclear 
energy. Lectures of a seminar. Baumgaertel, G.; Borsch, P.; Ha- 
laszovich, S.; Laser, M.; Paschke, M.; Richter, B.; Stein, G.; 
Stippler, R.; Wagner, H.J. Forschungszentrum Juelich GmbH (Ger- 
many, F.R.). Programmgruppe Technik und Gesellschaft. Jan 1990. 
141p. (In German). Order Number DE91744470. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The report supplements and extends basic information contained 
in the seminar report 'Use and risk of nuclear energy’ (Juel-Conf- 
17). The contributions deal with nuclear waste management, 
measures to avoid the misuse of nuclear fuels, and the properties 
and use of plutonium. As against the last edition, the subject 'En- 
ergy and environment’ has been added. (orig.). 
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7579 (INIS-BR-2366, pp. 23-41) International power 
projections and capital requirements. Ann, H. (Siemens AG Un- 
ternehmensbereich KWU (Germany, F.R.)). American Nuclear 
Society, Rio de Janeiro, RJ (Brazil). Latin American Section. 1989. 
231p. (CONF-890699-: Importance of nuclear energy for power 
supply after 1990: benefits and difficulties, Rio de Janeiro (Brazil), 
11-15 Jun 1989). In Proceedings of the Importance of Nuclear En- 
ergy for Power Supply after 1990: Benefits and Difficulties. Order 
Number DE91617534. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is related to the international power projections and 
capital requirements of all kinds of energy and the share of elec- 
tricity. It is also related to the so-called greenhouse effect carbon 
dioxide concentration in atmosphere. (A.C.A.S.). 


7580 (INIS-BR-2366, pp. 56-68) Causes and conse- 
quences of the recent power crisis in Argentina. Quihillalt, O.A. 
American Nuclear Society, Rio de Janeiro, RJ (Brazil). Latin 
American Section. 1989. 231p. (In Spanish). (CONF-890699-: Im- 
portance of nuclear energy for power supply after 1990: benefits 
and difficulties, Rio de Janeiro (Brazil), 11-15 Jun 1989). In Pro- 
ceedings of the Importance of Nuclear Energy for Power Supply 
after 1990: Benefits and Difficulties. Order Number DE91617534. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This works makes an analysis of the power crisis in Argentina, 
its causes and consequences. It analyses as well, the procure- 
ments made by the government to solve this problem. (A.C.A.S.). 


7581 (NEI-DK-449) En sammenligning af tyske og danske 
elpriser: Set | lyset af EF-kommissionens planer om en har- 
monisering af de europaeiske el-afgifter. Skriftserie. Institut for 
Samfundsudvikling og Planlaegning. AUC, 37. ISSN 0902-8056. 
Lund, H.; Hvelplund, F. Aalborg Universitetscenter (Denmark). Inst. 
for Samfundsudvikling og Planlaegning. Oct 1989 40p. Order Num- 
ber DE91741455. Source: OSTI; NTIS (US Sales Only). 

The establishing of the European Single Market has lead to this 
investigation of the prices and taxes on electric power in Denmark 
and the Federal Republic of Germany. At this time, October 1989, 
there are no plans for a common carrier of electric power. This 
situation has resulted in uncertanity and hereby influenced invest- 
ments in renewable energy sources in Denmark. The emphasis is 
on consumer prices, subsidies for German coal, power and nuclear 
plants, German taxes and profit for the electirc power companies, 
and the differences between energy production in Germany and in 
Denmark. (CLS). . 


7582 (NEI-DK-460) Renewable energy in Denmark: Par- 
tial report for the control group for the development of 
renewable energy under the Danish Energy Agency. Buhi Ped- 
ersen, P.; Viegand, J.; Meyer, N.I. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Fysisk Lab. 3. Sep 1990 139p. (In Danish). 
Contract TR-88.187. Order Number DE91741584. Source: OSTI; 
NTIS (US Sales Only). 

This partial report produced by the control group for the develop- 
ment of renewable energy sources under the auspices of the 
Danish Energy Agency describes in detail the current status and 
potentials of current renewable energy resources and systems in 
Denmark. Possibilities for using renewable energy sources within 
the transport sector are elaborated. Today’s and future energy con- 
sumption is discussed, and a detailed debate on possiblities and 
methods for initiating a significant increase in the use of renewable 
energy in Denmark on a long term basis is presented. Some 
means of achieving this aim are suggested to be information dis- 
semination, increased emphasis on research and development, 
more active consultant services, regulative measures, improved 





means of financial support and a better integrated organizational 
Structure. Stastical data illustrate the theme. (AB) 13 refs. 
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Refer also to citation(s) 6982, 7025, 7031, 7032, 7054, 7055, 
7056, 7057, 7058, 7059, 7060, 7061, 7062, 7063, 7064, 7065, 
7066, 7081, 7082, 7083, 7588 


7583 (DOE/METC-90/6116) METC: A catalyst for technol- 
egy development. USDOE Morgantown Energy Technology 
Center, WV (USA). [1990]. 45p. Sponsored by U.S. DOE Fossil En- 
ergy. Order Number DE90015339. Source: OSTI; NTIS; GPO Dep. 
Morgantown Energy Technology Center (METC) is a government 
technology center that integrates and focuses research and devel- 
opment (R&D) activities to develop engineered systems that have 
the potential to utilize domestic fuel supplies economically and effi- 
ciently, while achieving high standards of environmental 
performance. METC functions as a catalyst for technology commer- 
cialization by sponsoring a wide range of integrated projects with 
teams comprised of industrial, university, and independent research 
and development organizations. The educational and community 
outreach programs at METC provide the background and expertise 
necessary for students, teachers, and other individuals to under- 
stand, support, and contribute to the technology development which 
is vital to our nation’s future. The METC R&D facilities and exper- 
tise described in this booklet are available to assist industry in the 
identification and resolution of research, development, and com- 
mercialization issues associated with fossil energy technologies. 


7584 (ETDE-mf-—1741085) DVGW annual report 1989. 
Deutscher Verein des Gas- und Wasserfaches e.V., Eschborn 
(Germany, F.R.). 1990 153p. (in German). Order Number 
DE91741085. Source: OSTI; NTIS (US Sales Only). 

There is a description of the Association’s tasks and activities in 
1989. The aim of the Association is to promote the gas and water 
industries in specialist fields of work. (UA). 


7585 (NEI-DK-455) Documentation for a healthy energy 
policy. Elbek, N. (Niels Bohr Instituttet (DK)); Holm, O. Niels Bohr 
Inst., Copenhagen (Denmark); Vision Management, Copenhagen 
(Denmark). [1990] 60p. (In Danish). Order Number DE91741571. 
Source: OSTI; NTIS (US Sales Only). 

Documentation for the calculations and figures in the report: A 
healty energy policy from the Asssociation of Danish Coal Im- 
porters is presented. (CLS). 


7586 (NEI-DK-462) A healthy energy policy. Danske 
Kulimportoerers Association, Copenhagen (Denmark). Mar 1990 
52p. (in Danish). Order Number DE91741587. Source: OSTI; NTIS 
(US Sales Only). 

The Association of Danish Coal Importers presents suggestions 
for a new energy policy which includes market control in Denmark. 
A desciption is given of energy problems, sources, conversion, 
distribution and consumption, environmental protection and govern- 
mental control. (CLS) 12 refs. 
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7587 (DOE/BP-1400) Electricity use in the Pacific North- 
west: Utility historical sales by sector, 1989 and preceding 
years. USDOE Bonneville Power Administration, Portland, OR 
(USA). Jun 1990. 73p. Sponsored by U.S. DOE Bonneville Power 
Administration. Order Number DE91006226. Source: OSTI; NTIS; 
GPO Dep. 

This report officially releases the compilation of regional 1989 
retail customer sector sales data by the Bonneville Power Adminis- 
tration. This report is intended to enable detailed examination of 
annual regional electricity consumption. It gives statistics covering 
the time period 1970-1989, and also provides observations based 
on statistics covering the 1983-1989 time period. The electricity 
use report is the only information source that provides data ob- 
tained from each utility in the region based on the amount of 
electricity they sell to consumers annually. Data is provided on 


29 ENERGY PLANNING AND POLICY 
2960 Electric Power 


each retail customer sector: residential, commercial, industrial, 
direct-service industrial, and irrigation. The data specifically sup- 
ports forecasting activities, rate development, conservation and 
market assessments, and conservation and market program devel- 
opment and delivery. All of these activities require a detailed look 
at electricity use. 25 figs., 34 tabs. 


7588 (DOE/EIA-0226(90/08)) Electric Power Monthly, 
August 1990. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Coal, Nuclear, Electric and Alternate 
Fuels. 29 Nov 1990. 196p. Sponsored by U.S. DOE Energy Infor- 
mation Administration. Order Number DE91004786. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Electric Power Monthly (EPM) presents monthly summaries 
of electric utility statistics at the national, Census division, and 
State level. The purpose of this publication is to provide energy de- 
cisionmakers with accurate and timely information that may be 
used in forming various perspectives on electric issues that lie 
ahead. Data includes generation by energy source (coal, oil, gas, 
hydroelectric, and nuclear); generation by region; consumption of 
fossil fuels for power generation; sales of electric power, cost data; 
and unusual occurrences. A glossary is included. 


7589 (DOE/EIA-0437(89)/1) Financial statistics of selected 
investor-owned electric utilities, 1989. USDOE Energy Informa- 
tion Administration, Washington, DC (USA). Office of Coal, Nuclear, 
Electric and Alternate Fuels. Jan 1991. 619p. Sponsored by U.S. 
DOE Office of Administration and Human Resource Management. 
Order Number DE91007133. Source: OSTI; NTIS; GPO; GPO Dep. 

The Financial Statistics of Selected Investor-Owned Electric Utili- 
ties publication presents summary and detailed financial accounting 
data on the investor-owned electric utilities. The objective of the 
publication is to provide the Federal and State governments, indus- 
try, and the general public with current and historical data that can 
be used for policymaking and decisionmaking purposes related to 
investor-owned electric utility issues. 


7590 (INIS-BR-2366, pp. 110-122) The electric sector: al- 
ternative energetic sources and the environment. Erber, P. 
American Nuclear Society, Rio de Janeiro, RJ (Brazil). Latin Ameri- 
can Section. 1989. 231p. (in Portuguese). (CONF-890699-: 
Importance of nuclear energy for power supply after 1990: benefits 
and difficulties, Rio de Janeiro (Brazil), 11-15 Jun 1989). In Pro- 
ceedings of the Importance of Nuclear Energy for Power Supply 
after 1990: Benefits and Difficulties. Order Number DE91617534. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This work makes a report of the electric sector, its alternative 
sources and the environment. It reports also the main sources for 
electric power generation and analyses its impact on the environ- 
ment. (A.C.A.S.). 


7591 (ORNL-6620) Electricity pricing as a demand-side 
management strategy: Western lessons for developing coun- 
tries. Hill, LJ. Oak Ridge National Lab., TN (USA). Dec 1990. 61p. 
Sponsored by US Agency for International Development. DOE 
Contract ACO5-840R21400. Order Number DE91005626. Source: 
OSTI; NTIS; GPO Dep. 

Electric utilities in the Western world have increasingly realized 
that load commitments can be met not only by constructing new 
generating plants but also by influencing electricity demand. This 
demand-side management (DSM) process requires that electric 
utilities promote measures on the customer's side of the meter to 
directly or indirectly influence electricity consumption to meet de- 
sired load objectives. An important demand-side option to achieve 
these load objectives is innovative electricity pricing, both by itself 
and as a financial incentive for other demand-site measures. This 
study explores electricity pricing as a DSM strategy, addressing 
four questions in the process: What is the Western experience with 
DSM in general and electricity pricing in particular? Do innovative 
pricing strategies alter the amount and pattern of electricity con- 
sumption? Do the benefits of these pricing strategies outweigh the 
costs of implementation? What are future directions in electricity 
pricing? Although DSM can be used to promote increases in elec- 
tricity consumption for electric utilities with excess capacity as well 
as to slow demand growth for capacity-short utilities, emphasis 
here is placed on the latter. The discussion should be especially 
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useful for electric utilities in developing countries that are exploring 
alternatives to capacity expansion to meet current and future elec- 
tric power demand. 


7592 (ORNL-6633) Electricity pricing in Korea: A study 
of pricing initiatives as positive contributors to the develop- 
ment process. Hill, L.J. Oak Ridge National Lab., TN (USA). Oct 
1990. 40p. Sponsored by US Agency for International Devel- 
opment. DOE Contract AC05-840R21400. Order Number 
DE91005627. Source: OSTI; NTIS; GPO Dep. 

The “economic miracle” in South Korea over the past three 
decades has been supported by a corresponding increase in 
electric generating capacity in a relatively short period of time, ac- 
complished in a country with limited domestic energy resources 
and large commitments of capital to exported-oriented industries. 
Generating capacity increased nearly 12-fold in a 12-year period 
during the formative stages of Korea’s development from 1962 to 
1973 and more than 50-fold from 1962 to the present time. For 
capital- and energy-short developing countries, the Korean experi- 
ence is a good example of the contribution of pricing-related 
initiatives to development of the power sector. Besides setting 
prices at a level sufficient to provide resources for the power sec- 
tor, a number of initiatives designed to reduce the cost of electricity 
supply were implemented. These pricing-related initiatives were a 
significant source of resources for the power sector during the 
1962-73 period. More recently, implementation of time-of-day pric- 
ing and enactment of legislation aimed at improving the 
performance of public enterprises significantly contributed to the ef- 
ficiency of the power system. 
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Refer also to citation(s) 7060, 7061, 7062, 7063, 7588, 7612 


7593 (ECN-I-90-042) Fuel consuming systems in the 
Dutch industry: ER: A computer program to analyze the emis- 
sion registration/energy databanks. Van Wees, F.G.H.; Volkers, 
C.H. Netherlands Energy Research Foundation, Petten (Nether- 
lands). Nov 1990. 84p. (in Dutch). Order Number DE91738537. 
Source: OSTI; NTIS (US Sales Only). 

The Dutch industrial fuel consumption data are quite accurately 
known. The data are compiled and published by the Central Bu- 
reau of Statistics in The Dutch Energy Economy (De Nederlandse 
Energiehuishouding). Only the purposes of the fuel used were not 
well-known. The databank of the Emission Registration (ER) 
project of the Dutch Ministry of VROM (Public Health, Planning and 
Environment) fills this gap. ER determines every three year which 
changes occurred in the databank. The databank is updated annu- 
ally for the large-scale fuel consumers. In 1982 the Energy Study 
Centre of the Netherlands Energy Research Foundation analyzed 
fuel consuming systems by using the ER-databank, which resulted 
in data on capacity, operating time, and fuel consumption of the 
systems. The analysis has been executed by means of a main- 
frame. More powerful personal computers and advanced software 
made it possible to develop a user-friendly program to use the 
ER-databank. This user-manual presents the possibilities and re- 
Strictions to carry out the above-mentioned analysis. 4 apps. 


7594 (ETDE-IT—90-100) Energy and economy: Statistical 
data base. ENEA, Rome (italy). Sep 1990. 192p. (In Italian). Order 
Number DE91744346. Source: OSTI; NTIS (US Sales Only). 

This compilation of energy and economics data was carried out 
by ENEA (italian Commission for Alternative Energy Sources). The 
world, national and regional statistical data report information on 
population growth, employement, gross national product (including 
per scapita values) consumer prices, trade balance, government 
lending and borrowing, production consumption of fossil fuels (sec- 
toral analysis), uranium and nuclear energy. 


7595 (ETDE-mf-1744540) 8th energy report of the town of 
Saarbruecken 1980-1989. Lottermoser, J.; Quack, F. Stadt Saar- 
bruecken (Germany, F.R.). Amt fuer Energie und Umwelt. Mar 
1990 49p. (In German). Order Number DE91744540. Source: 
OSTI; NTIS (US Sales Only). 

Savings in heating, non-heating purposes, and water are shown 
in tabular form. Consequent environmental burden reductions and 
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a cost-benefit analysis for efficient power and water use are pre- 
sented. The use of regenerative energies is pointed out. (DG). 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 7302, 7588 


7596 (SAND-90-2804) Renewable energy plan of action 
for American Samoa. Shupe, J.W. (USDOE San Francisco Oper- 
ations Office, Honolulu, HI (USA). Pacific Site Office); Stevens, 
J.W. Sandia National Labs., Albuquerque, NM (USA). Nov 1990. 
141p. Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. DOE Contract AC04-76DP00789. Order 
Number DE91006359. Source: OSTI; NTIS; GPO Dep. 

American Samoa has no indigenous fossil fuels and is almost to- 
tally dependent for energy on seaborne petroleum. However, the 
seven Pacific Islands located at 14 degrees south latitude that 
constitute American Samoa have a wide variety of renewable re- 
sources with the potential for substituting for imported oil. Included 
as possible renewable energy conversion technologies are solar 
thermal, photovoltaics, wind, geothermal, ocean thermal, and 
waste-to-energy recovery. This report evaluates the potential of 
each of these renewable energy alternatives and establishes rec- 
ommended priorities for their development in American Samoa. 
Rough cost estimates are also included. Although renewable en- 
ergy planning is highly site specific, information in this report should 
find some general application to other tropical insular areas. 
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Refer also to citation(s) 9264 


3001 MHD Generators 
Refer also to citation(s) 7339 


7597 (DOE/PC/79678-T4) An innovative demonstration of 
high power density in a compact MHD [magnetohydrody- 
namic] generator: Final report. Schmidt, H.J.; Lineberry, J.T.; 
Chapman, J.N. Tennessee Univ., Tullahoma, TN (USA). Space 
Inst. Jun 1990. 119p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract AC22-87PC79678. Order Number DE91005526. Source: 
OSTI; NTIS; GPO Dep. 

The present program was conducted by the University of Ten- 
nessee Space Institute (UTSI). It was by its nature a high risk 
experimental program to demonstrate the feasibility of high power 
density operation in a laboratory scale combustion driven MHD 
generator. Maximization of specific energy was not a consideration 
for the present program, but the results have implications in this re- 
gard by virtue of high energy fuel used. The power density is the 
ratio of the electrical energy output to the internal volume of the 
generator channel. The MHD process is a volumetric process and 
the power density is therefore a direct measure of the compact- 
ness of the system. Specific energy, is the ratio of the electrical 
energy output to consumable energy used for its production. The 
two parameters are conceptually interrelated. To achieve high 
power density and implied commensurate low system volume and 
weight, it was necessary to use an energetic fuel. The high energy 
fuel of choice was a mixture of powdered aluminum and carbon 
seeded with potassium carbonate and burned with gaseous oxy- 
gen. The solid fuel was burned in a hybrid combustion scheme 
wherein the fuel was cast within a cylindrical combustor in analogy 
with a solid propellant rocket motor. Experimental data is limited to 
gross channel output current and voltage, magnetic field strength, 
fuel and oxidizer flow rates, flow train external temperatures and 
combustor pressure. Similarly, while instantaneous oxidizer flow 
rates were measured, only average fuel consumption based on pre 
and post test component weights and dimensions was possible. 4 
refs., 60 figs., 9 tabs. 





3003 Thermoelectric Generators 


7598 (ORNL/TM-11565) Iridium-alloy processing experi- 
ence in FY 1989. Ohriner, E.K. Oak Ridge National Lab., TN 
(USA). Nov 1990. 68p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840R21400. Order Number DE91004972. 
Source: OSTI; NTIS; GPO Dep. 

Iridium-alloy blanks and foil are produced at the Oak Ridge Na- 
tional Laboratory for use as fuel cladding material in radioisotope 
thermoelectric generators for space power sources. Until 1984, the 
material was produced from small 500-g drop castings. A new pro- 
cess has been developed in which consumable electrodes of about 
10 kg are arc melted, extruded, and then rolled to produce the 
sheet products. The work performed during FY 1989 included the 
arc melting of three electrodes and the extruding and rolling to 
sheet of three billets. Significant improvements have been made in 
the extruding and arc-melting processes. Preliminary results show 
that these improvements have had an important effect in increasing 
the rate of blank acceptance in nondestructive evaluations. 4 refs., 
33 figs., 11 tabs. 


3005 Fuel Cells 


7599 (CRIE-W-89028) Solid oxide fuel cells.: Producing 
zirconia solid electrolyte thin films by doctor blade method. 
Mori, M. (Central Research Inst. of Electric Power Industry, Tokyo 
(Japan)); Asakawa, C. Central Research Inst. of Electric Power In- 
dustry, Tokyo (Japan). Feb 1990. 37p. (In Japanese). Order 
Number DE91736730. Source: OSTI; NTIS (US Sales Oniy). 

Producing method for the planar solid oxide fuel cell (SOFC) by 
doctor blade method was studied to apply to producing zirconia 
solid electrolyte thin films. It was found that proper sintering tem- 
peratures for two kinds of zirconia with different sizes in which Y 2 
O 3 of 8 mol% was used in the state of solid solution for the stabi- 
lization, were shown to be 1300 and 1500 centigrade above, 
respectively. The shinkage percentage of zirconia, when the tem- 
perature increasing rate was proper, was hardly depends on the 
holding time of the highest temperature, but it depends on only the 
highest temperature. Optimum condition of the slurry conditioners 
for zirconia and of the firing condition for zirconia doctor biade film, 
was revealed. Then, flat zirconia thin films of about 8cm @ were 
fabricated. Knowledge on the fundamental physical properties of 
doctor blade film was obtained. Using a single cell with effective 
electrode area of 0.3cm 2, power density per unit area of 0.74w/cm 
2 was given. 16 refs., 16 figs., 4 tabs. 


7600 (CRIE-W-89032) Solid oxide fuel cells.: New cath- 
ode material (La,Sr)(Mn,Cr)Osub 3 for SOFC. Mori, M. (Central 
Research Inst. of Electric Power Industry, Tokyo (Japan)); 
Asakawa, C. Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Apr 1990. 32p. (in Japanese). Order Number 
DE91736731. Source: OSTI; NTIS (US Sales Only). 

As the electro motive force of the single cell of a solid oxide fuel 
cell (SOFC) is about 1V, it is necessary to stack single cells and 
raise the voltage. This report points out the problems of lanthanum 
manganite, which is used for an air electrode to produce cell 
stacks and to operate cells for a long time, and introduces a mea- 
sure to solve the problems. The cause for the deterioration of the 
cell capacity is considered as follows. By the heating treatment of 
lanthanum manganite, the electrode particles are sintered minutely 
and that causes the fall of the gas diffusion function and the forma- 
tion of a side reactant of high electrical resistance on the interface 
of the electrode and the zirconia electrolyte. Mn of lanthanum man- 
ganite was, therefore, displaced by Cr. As a result, the chemical 
stability with zirconia was increased and a compound of high elec- 
trical resistance was hardly formed. The degree of sintering was 
decreased and the deterioration of the electrode characteristics 
was reduced. A new electrode which has high chemical stability 
even after high temperature treatment was thus found out. 19 refs., 
15 figs., 1 tab. 


7601 (CRIE-W-89035) Power generation test of 6kw class 


MCFC stack. part 1.: Study on pressurized ‘ormance and 
methanation phenomena. Watanabe, T. (Central Research Inst. 
of Electric Power Industry, Tokyo (Japan)); Izaki, Y.; Mugikura, Y.; 
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Hayasaka, T.; Shimazu, K.; Saito, H.; Abe, T.; Ishikawa, H.; Mat- 
suyama, T.; Shimizu, T.; Sato, S.; Ogoshi, M. Central Research 
Inst. of Electric Power Industry, Tokyo (Japan). May 1990. 3ip. (in 
Japanese). Order Number DE91736733. Source: OSTI; NTIS (US 
Sales Only). 

The performance of a molten carbonate fuel cell (MCFC), which 
uses coal as fuel with high efficiency and is one of a promising 
power source for future electric utility, is improved by pressurized 
operation. The pressurized performance of MCFC was examined 
using 6kw class large MCFC stack. Stack showed higher perfor- 
mance with pressure regardless of fuel utilization as shown by 
conventional small sized single cell. The voltage saturation ten- 
dency under high pressure, however, was not clear like single cell. 
The concentration level of methane which is converted from fuel 
within MCFC under the elevated pressure is ten times smaller than 
that of single cell. The voltage satura-tion phenomena are affected 
by the amount of methane formation, and methane inversion rate 
is related with fuel residence time within the stack. Methane forma- 
tion, which causes lowering in power generation efficiency, can be 
suppressed, but methane supplied with fuel gas is hardly reformed. 
12 refs., 18 figs., 2 tabs. 


7602 (CRIE-W-—89046) Power generation test of 6kw class 
MCFC stack. part 2.: Gas recycle test. Watanabe, T. (Central 
Research Inst. of Electric Power Industry, Tokyo (Japan)); Izaki, Y.; 
Mugikura, Y.; Saito, H.; Abe, T.; Matsuyama, T.; Shimizu, T.; Sato, 
S.; Ogoshi, M. Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). May 1990. 35p. (In Japanese). Order Number 
DE91736734. Source: OSTI; NTIS (US Sales Only). 

The establishement of the MCFC operating technique with gas 
recycling operation will be necessary for the practical molten car- 
bonate fuel cell (MCFC) power piants. In order to know the basic 
performance, gas recycling operation tests were conducted using 
6kw class MCFC stack. Main results are as follows: Cathode gas 
recycle proved easy control of the stack temperature by removing 
generated heat from the stack. Anode gas recycle attained high 
90% fuel utilization and resulted in one of the effective method to 
realize efficient power generation at present. Carbon dioxide recy- 
cle using catalytic burner realized the system operation supplying 
only fuel and air. Such operation without carbon dioxide supply is 
like that of the conventional thermal power plants. 9 refs., 17 figs., 
1 tab. 


7603 (ECN-RX-90-067) ECN contributions to 1990 fuel 
cell seminar, Phoenix, Arizona, 25-28 November 1990. Nether- 
lands Energy Research Foundation, Petten (Netherlands). Nov 
1990. 27p. Order Number DE91738510. Source: OSTI; NTIS (US 
Sales Only). 

Six papers on fuel cell research carried out by the Netherlands 
Energy Research Foundation are presented in one ECN research 
report. Separate abstracts are prepared for each paper. 


7604 (ECN-RX-90-067, pp. 3-7) European fuel cell R and 
D: An option for a cleaner environment. Joon, K. (Netherlands 
Energy Research Foundation ECN, Petten (Netherlands)); Zegers, 
P. Netherlands Energy Research Foundation, Petten (Netherlands). 
Nov 1990. In ECN contributions to 1990 fuel cell seminar, Phoenix, 
Arizona, 25-28 November 1990. 27p. Order Number DE91738510. 
Source: OSTI; NTIS. 

There is a strong incentive to change to and to develop more ef- 
ficient and less polluting systems. Electrochemical conversion by 
fuel cells seems to offer an excellent option in this respect. Some 
data on emissions of modem central power stations compared to 
experimental fuel cells are presented. Also attention is paid to a 
calculation method to assess possible market penetration of fuel 
cells. A brief overview is given of fuel cell R and D programs in Eu- 
rope. Finally PAFC (phosphoric acid fuel cells), MCFC (molten 
carbonate fuel cells), SOFC (solid oxide fuel cells), and small scale 
units for application in electrical vehicles are discussed. It is con- 
cluded that fuel cells have a great potential for application in the 
world’s energy supply systems. Although the USA and Japan are 
still the leaders in the fuel cell development, R and D efforts in Eu- 
rope are rapidly increasing and so is industrial, utility and public 
interest. 2 figs., 1 tab. 


ERA Vol. 16, No. 3 111 





30 DIRECT ENERGY CONVERSION 
3005 Fuel Celis 


7605 (ECN-RX-90-067, pp. 8-11) Highlights of fuel cell 
activities in the Netherlands. Joon, K. (Netherlands Energy Re- 
search Foundation ECN, Petten (Netherlands)); Vossen, J.P.T.; 
Van Dijkum, P.H. Netherlands Energy Research Foundation, Pet- 
ten (Netherlands). Nov 1990. In ECN contributions to 1990 fuel cell 
seminar, Phoenix, Arizona, 25-28 November 1990. 27p. Order 
Number DE91738510. Source: OSTI; NTIS. 

The Dutch Fuel Cell Programme was initiated by NOVEM in 
1986. It is sponsored by the government (Ministry of Economic Af- 
fairs). From the beginning ECN has been the main contractor. The 
program has been described on several occasions. There is inter- 
est in fuel cells because: fuel cells are environmentally benign; 
natural gas and other fossil fuels can be converted efficienctly; 
development of fuel cells requires a high level of technological re- 
search in which electrochemistry and materials technology play an 
important role; fuel cell development forms a solid basis for com- 
mercial activities. The MCFC research activities at ECN can be 
divided into 5 main groups: basic electrochemical research, devel- 
opment of porous materials, fabrication of components, separator 
plate/stack technology, and system studies. For each activity a 
brief description is given. Finally, attention is paid to future MCFC 
activities at ECN, and PAFC and SOFC activities at ECN and other 
research institutes. 11 refs. 


7606 (ECN-RX-90-067, pp. 12-15) MCFC materials re- 
search at the Netherlands Energy Research Foundation ECN. 
Plomp, L.; Van Berkel, F.P.F.; Veldhuis, J.B.J.; Van der Molen,. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Nov 1990. In ECN contributions to 1990 fuel cell seminar, Phoenix, 
Arizona, 25-28 November 1990. 27p. Order Number DE91738510. 
Source: OSTI; NTIS. 

The MCFC materials research and development program at ECN 
aims at the improvement of long term performance through reduc- 
tion of anode and cathode degradation. The anode microstructure 
change caused by the lithiation process is described and the ef- 
fects on the electrical performance of the anode are showed. The 
NiO dissolution appears to be the main life limiting process for the 
MCFC. Experimental results are compared with modelling of the 
dissolution process. Furthermore, results on alternative cathode 
materials are presented. 2 figs., 2 refs., 1 tab. 


7607 (ECN-RX-90-067, pp. 16-19) Stack design and devel- 
opment at ECN for MCFC systems with an external fuel 
processor. Machielse, L.A.H.; Verheugen, J.H.N.; Boersma, R.WJ.; 
Croon, C.; Klerks, W.M.A.; Rietveld, G. Netherlands Energy Re- 
search Foundation, Petten (Netherlands). Nov 1990. In ECN 
contributions to 1990 fuel cell seminar, Phoenix, Arizona, 25-28 
November 1990. 27p. Order Number DE91738510. Source: OSTI; 
NTIS. 

In the Netherlands, a program is carried out for the development 
of stack technology for MCFC systems with external fuel proces- 
sors. It aims at demonstration of pressurized 10 kW stack with 
active cell areas of 4000 cm? by the end of 1992. The stack and 
separator plate designs are based on the need to compensate for 
the shrinkage of the porous cell components during the lifetime. 
For this reason the internal manifolding concept has been adopted 
and so-called FLEXSEP bipolar plates have been developed. This 
plate concept incorporates flexible wet-seal rails along the active 
cell area together with build-in flexibility in the manifold sealing 
area. This development started in 1987. From 1989, the develop- 
ment was extended within the scope of the Dutch Programme on 
MCFC Development. The program is being carried out under spon- 
sorship of the Dutch government under auspices of NOVEM with a 
substantial contribution from the electric utilities from 1990. An 
overview is given. 2 figs., 2 refs. 


7608 (ECN-RX-90-067, pp. 20-23) Internal reforming- 
MCFC system performance study, under full- and partial-load 
conditions. Van der Laag, P.C. Netherlands Energy Research 
Foundation, Petten (Netherlands). Nov 1990. In ECN contributions 
to 1990 fuel cell seminar, Phoenix, Arizona, 25-28 November 1990. 
27p. Order Number DE91738510. Source: OSTI; NTIS. 

An investigation into the steady state full- and partial-load behav- 
ior of an internal-reforming molten carbonate fuel cell system is 
performed, with natural gas as fuel. The study shows an increase in 
conversion efficiency when the gas feed level is reduced, whereby 
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the fuel utilization remains constant. This is opposed to a previous 
study on external-reforming BOF-fueled MCFCs, by Lugten. The in- 
crease holds for both ambient pressure operation and for raised 
pressure operation. The system design is highly synergetic, since it 
is capable to produce the required hydrogen, carbon dioxide and 
steam from the natural gas feed. 1 fig., 2 refs., 3 tabs. 


7609 (ECN-RX-90-067, pp. 24-27) Planar SOFC develop- 
ment at the Netherlands Energy Research Foundation ECN. 
Huijsmans, J.P.P.; Siewers, E.J.; Van der Molen, S.B. Netherlands 
Energy Research Foundation, Petten (Netherlands). Nov 1990. In 
ECN contributions to 1990 fuel cell seminar, Phoenix, Arizona, 25- 
28 November 1990. 27p. Order Number DE91738510. Source: 
OSTI; NTIS. 

Within the framework of the CEC fuel cell R and D program, 
ECN is developing planar type SOFC technology in two coopera- 
tive projects: one with the University of Twente (Netherlands) and 
one with Siemens AG (Germany). The first project started in 1989 
and aims at the reduction of cell operating temperature. Final goal 
of the project is the development of a supported air-electrode 
(ECN) on which a thin layer of Y2O03-stabilized ZrO. (YSZ) will be 
deposited by (E)CVD (University of Twente). The project with 
Siemens AG started recently and aims at the development of a 1 
kW SOFC stack with metal separator plates. ECN’s contribution 
concerns ceramic-component development and testing. Final goal 
of the project is a 1 kW cell test in 1993 by Siemens. Sub- 
contractors in this project are GEC Alsthom Engineering Research 
Centre and Imperial College, both from UK. 2 figs., 6 refs. 


7610 Electric power producing system using molten car- 
bonate type fuel cell. Kinoshita, Noboru. 7 Aug 1990. Canada 
Patent patent application 2002227. 41p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

Known molten carbonate fuel cells, of either the external- or 
internal-reformation type, have the disadvantage that the methane, 
hydrogen, and CO in the feed gases cannot be completely utilized 
in the cell reaction but are combusted to be converted into heat. 
Hence, the energy efficiency of these cells is poor. One object of 
this invention is to improve the efficiency of a molten carbonate 
fuel cell. According to the invention, a fuel gas reformed in a re- 
former is fed to the anode electrode of a molten carbonate fuel cell 
and is used for the electrochemical reaction in the cell. The gas 
discharged from the anode electrode is introduced into a separator 
containing a liquid able to absorb carbon dioxide. The separated 
carbon dioxide gas is fed to the cathode electrode of the fuel cell 
together with air, and the exhaust gas from which the carbon diox- 
ide has been removed is recirculated to the anode electrode of the 
fuel cell via the reformer. The invention also provides an electrical 
energy producing apparatus comprising a plurality of molten car- 
bonate fuel cells, gas feed and exhaust lines for the anodes and 
cathodes, means for feeding a fuel gas and steam into the anode 
gas feed line, a reformer for reforming the fuel gas with steam, a 
carbon dioxide gas separator, a line for recirculating anode ex- 
haust gas into the reformer, and means for feeding carbon dioxide 
gas from the separator into the cathode gas feed line. In operation, 
the fuel which is not used in the fuel cell can be completely and ef- 
fectively consumed and therefore the power generating efficiency is 
improved. 


32 ENERGY CONSERVATION, CONSUMP- 
TION, AND UTILIZATION 


7611 (DOE/CH/10093-83) A compendium of energy con- 
servation: Success stories 90. Solar Energy Research Inst., 
Golden, CO (USA); Energetics, Inc., Columbia, MD (USA). Dec 
1990. 58p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC02-83CH10093. Order Number 
DE90000379. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy's (DOE) Office of Conservation and 
Renewable Energy proudly presents this summary of some its 
most successful projects and activities. The projects included in 





this document have made significant contributions to improving en- 
ergy efficiency and fuel flexibility in the United States. The energy 
savings that can be realized from these projects are considerable. 
Americans have shown an impressive ability to reduce energy con- 
sumption since 1973. Studies show that 34 quadrillion Btus (quads) 
of energy were saved in 1988 alone as a result of energy conser- 
vation and other factors. These savings, worth approximately $180 
billion, represent more energy than the United States obtains from 
any other single source. The availability of new, energy-efficient 
technologies has been an important ingredient in achieving these 
savings. Federal efforts to develop and commercialize energy- 
saving technologies and processes are a part of the reason for this 
progress. Over the past 10 years, DOE has carefully invested 
more than $2 billion in hundreds of research and development 
(R&D) projects to ensure the availability of advanced technology in 
the marketplace. These energy-efficient projects are carried out 
through DOE’s Office of Conservation and Renewable Energy and 
reflect opportunities in the three energy-consuming, end-use sec- 
tors of the economy: buildings, transportation, and industry. 


7612 (PNL-7288) A comparison of energy intensity in the 
United States and Japan. McDonald, S.C. Pacific Northwest Lab., 
Richland, WA (USA). Dec 1990. 50p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract ACO6-76RL01830. Order Number 
DE91006326. Source: OSTI; NTIS; GPO Dep. 

This report compares energy intensity in the US and Japan in 
1985. Energy intensity is examined for each of the following end- 
use energy consuming sectors: residential and commercial, 
transportation, and industrial (manufacturing). In each sector, com- 
parative measures of the relative energy intensity are developed. 
The comparison indicates that when adjustments are made for cer- 
tain differences between the two countries, energy intensity in the 
US compares more favorably with Japan than when just the aggre- 
gate energy-to-gross-domestic-product ratio is used. For instance, 
climate and residential floor space explain a good portion of the 
difference between residential energy consumption in the US and 
Japan. Likewise, although the US requires about twice as much 
energy for passenger travel, it requires about half the energy for 
freight movement (when normalized for distance and vehicle ca- 
pacity) compared with Japan. Finally, the US manufacturing sector, 
as a whole, is about equal to Japan in terms of the amount of en- 
ergy consumed in producing a dollar's worth of goods, in current 
dollars and using 1985 exchange rates. 53 refs. 


3201 Buildings 
Refer also to citation(s) 7004, 7320, 7324, 7329, 7542, 7975, 8077 


7613 (ANL/ESD/TM-12) User’s guide for the Data Analy- 
sis, Retrieval, and Tabulation System (DARTS), revised 
edition: A mainframe computer code for generating cross- 
tabulation reports. Anderson, J.L. Argonne National Lab., IL 
(USA). Energy Systems Div. Oct 1990. 37p. Sponsored by U.S. 
DOE Office of Administration and Human Resource Management. 
DOE Contract W-31109-ENG-38. Order Number DE91006615. 
Source: OSTI; NTIS; GPO Dep. 

A computer system unknown as the Data Analysis, Retrieval, 
and Tabulation System (DARTS) was developed by the Energy 
Systems Division at Argonne National Laboratory to generate ta- 
bles of descriptive statistics derived from analyses of housing and 
energy data sources. Through a simple input command, the user 
can request the preparation of a hierarchical table based on any 
combination of several hundred of the most commonly analyzed 
variables. The system was written in the Statistical Analysis Sys- 
tem (SAS) language and designed for use on a large-scale IBM 
mainframe computer. 


7614 (CONF-901261—1) Uncooled two-stroke gas engine 
for heat pump drive. Badgley, P.; McNulty, D.; Woods, M. Adia- 
batics, Inc., Columbus, IN (USA). [1990]. 24p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC05- 
840R21400. From Society of Automotive Engineers (SAE) annual 
meeting; Detroit, MI (USA); 15 Dec 1990. Order Number 
DE91005482. Source: OSTI; NTIS; GPO Dep. 
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This paper describes the design and analysis of a family of natu- 
ral gas fueled, uncooled, two-stroke, lean burn, thermal-ignition 
engines. The engines were designed specifically to meet the re- 
quirements dictated by the commercial heat pump application. The 
engines have a power output ranging from 15 to 100 kW; a ther- 
mal efficiency of 36 percent; a mean time between failure greater 
than 3 years; and a life expectancy of 45,000 hours. To meet these 
specifications a family of very simple, uncooled, two-stroke cycle 
engines were designed which have no belts, gears or pumps. The 
engines utilize crankcase scavenging, lubrication, stratified fuel in- 
troduction to prevent raw fuel from escaping with the exhaust gas, 
use of and ceramic rolling contact bearings. The Thermal Ignition 
Combustion System (TICS) is used for ignition to enable the en- 
gines to operate with a lean mixture and eliminate spark plug 
erosion. 4 refs., 16 figs. 


7615 (CONF-910318-8) Tubeside condensation of non- 
azeotropic refrigerant mixtures for two enhanced surfaces. 
Conklin, J.C.; Vineyard, E.A. Oak Ridge National Lab., TN (USA). 
[1990]. 6p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC05-840R21400. From 13. ASME-JSME 
international solar energy conference; Reno, NV (USA); 17-22 Mar 
1991. Order Number DE91004541. Source: OSTI; NTIS; GPO Dep. 
As part of the Building Equipment Research program at Oak 
Ridge National Laboratory (ORNL), nonazeotropic refrigerant mix- 
tures (NARMs) are being investigated to replace chlorofluorocarbon 
compounds. The condensation of NARMs is not isothermal, and 
this can improve the heat exchanger effectiveness of a condenser 
as well as improve thermodynamic cycle efficiencies. The total con- 
densing heat transfer coefficients for refrigerant R22 and for four 
nonazeotropic mixtures of refrigerants R143a and R124 were mea- 
sured and are presented as a function of mass flux for two inside 
tube surfaces, one having spiral ridged fins and the other having a 
spirally corrugated or fluted surface. The total condensing coeffi- 
cient for the finned tube is higher than that for the fluted tube at 
any given refrigerant mass flux for all the refrigerant mixtures. The 
measured irrecoverable pressure drop for the finned tube was ap- 
proximately half that for the fluted tube; thus, the finned tube has 
the better thermal performance of the two enhanced tubes. The 
condensing heat transfer coefficient is also presented as a function 
of the mass fraction of R143a for three values of mass flux. Degra- 
dation of the condensing coefficient for intermediate values of 
R143a mass fraction is apparent, but has different trends with 
respect to mass flux for the two enhanced surfaces; thus, the ge- 
ometry of the enhanced surface appears to affect the physical 
mechanism for condensation of NARMs. 13 refs., 9 figs. 


7616 (CONF-9009178-3) Method for prioritization of fed- 
eral facilities regarding radon levels from statistical samples. 
Bertini, H.W.; Dudney, C.; Wilson, D.; Wright, T. Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (USA). [1990]. 5p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC05- 
840T21400. From Spectrum 90 international topical meeting; 
Knoxville, TN (USA); 30 Sep - 4 oct 1990. Order Number 
DE91006690. Source: OSTI; NTIS; GPO Dep. 

Although the current requirements of the Indoor Radon Abate- 
ment Act that pertain to federal facilities are only that federal 
agencies prepare study designs and take radon measurements 
from representative samples of federal buildings, it is expected that 
followup, detailed studies will be required in subsequent legislation. 
It is not likely that funds will be available to permit the detailed 
measurements of the radon levels in all federal buildings. It is likely, 
however, that some funds will be available to make those mea- 
surements in buildings or installations where the chances of finding 
high radon levels are the greatest. The method described in this 
paper addresses the need for the determination of those facilities 
that have the greatest chance of having high radon levels based 
on statistical samples taken from those facilities. 6 refs., 2 tabs. 


7617 (CRIE-T-89032) Radiative property of long infrared 
emitter. part 1.: Aging of radiative property. Nakano, Y. (Central 
Research Inst. of Electric Power Industry, Tokyo (Japan)); 
Miyakawa, M. Central Research Inst. of Electric Power Industry, 
Komae, Tokyo (Japan). Energy and Environment Lab. Apr 1990. 
33p. (In Japanese). Order Number DE91736747. Source: OSTI; 
NTIS (US Sales Only). 
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18 kinds of long infrared emitter, commercially sold, were 
investigated in aging in radiative property. With rated voltage, con- 
secutively impressed by a constant period, radiative face was 
observed in surface condition. Spectral emissivity was also mea- 
sured by a certain established period. The voltage impressing 
period was fixed to be 3 and 1h for ON and OFF, respectively. 
Spectral emissivity, etc. were measured by standardized 100th, 
200th, 300th, 500th and 1000th periods. Some emitters became 
impossible in use due to wire breakage of electric heater, to heat 
the radiative face, and large scale peeling of that surface. And 
some emitters lowered in radiative power by even 20 to 50% 
during the repetition of use, which lowering was attributable to low- 
ering in temperature of the radiative face, due to deterioration in 
electric heater to heat the radiative face. Such a tendency was re- 
markable with heater, high in temperature for use, but no large 
change in spectral emissivity, surface condition, etc. was observed. 
The deterioration in performance is regarded to be due to inade- 
quate material and manufacturing method, in which improvement is 
required. 2 refs., 37 figs., 2 tabs. 


7618 (CRIE-T-89041) Perspective on energy consumption 
in the urban highrise bulding in a future downtown area. Tsuji, 
A. (Central Research Inst. of Electric Power Industry, Tokyo 
(Japan)); Nitta, Y. Central Research Inst. of Electric Power Indus- 
try, Komae, Tokyo (Japan). Energy and Environment Lab. May 
1990. 49p. (In Japanese). Order Number DE91736782. Source: 
OSTI; NTIS (US Sales Only). 

This report surveys the future energy consumption of highrise 
buildings using an office building, 120m high with 30 floors and 
50,000m @ total floor area, as a model. At present, in 1988, the in- 
stalled capacity is 133W/m ® and the annual energy consumption is 
277kWh/m 2, more than 50% of which being consumed for air con- 
ditioning. When the circumstances of 2000 are surveyed, the set 
temperature of air conditioning will be 24 ° C, and the daily opera- 
tion time of air conditioning will be prolonged from the present 10 
hours to 14 hours due to the introduction of flex times. The number 
of business machines will be increased and their power consump- 
tion of 14W/m 2 will be increased to 65W/m 2. Power consumed for 
lighting will be increased too. As a whole, the energy consumption 
will be increased by 66% compared with the present consumption, 
31% for air conditioning, 22% for business machines and 11% for 
lighting. With the increased heat emission from business machines 
and lighting, the increase in the thermal energy for cooling will be 
three times as much as that of heating. In 2000, the installed ca- 
pacitywill be increased to 240W/m 2 from the present 133W/m 2, 
and the annual energy consumption will be increased to 460kWh/m 
2 from the present 277kWh/m *. 8 refs., 17 figs., 15 tabs. 


7619 (DOE/FTR-91006806) [Asbestos management]: For- 
eign trip report, August 25, 198: tember 10, 1989. Porter, 
W.E. Oak Ridge Gaseous Diffusion Plant, TN (USA). 15 Jan 1990. 
7p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC05- 
840T21400. Order Number DE91006806. Source: OSTI; NTIS; 
GPO Dep. 

Walter E. Porter, with Mr. Gary Jacks of the Air Force Engineer- 
ing and Services Center, visited Osan Air Base, Korea, August 27 
through September 3, 1989. The purpose of this visit was to evalu- 
ate the quality and content of instruction of Air Force personnel 
(presented by the University of Kansas National Asbestos Training 
Center under contract to Oak Ridge Associated Universities) in 
conducting inspections/surveys for asbestos hazards in buildings 
and other Air Force facilities and in developing asbestos Manage- 
ment and Operating plans for their respective Bases. By virtue of 
sitting for the required examination, Mr. Porter qualified as an Envi- 
ronmental Protection Agency accredited Asbestos Inspector and 
Management Planner. During September 3 through September 7, 
Mr. Porter and Mr. Jacks visited Yokota Air Base, Japan, and held 
a series of meetings with key personnel to review drafts of the As- 
bestos Management Plan and the Operating Plan for the Base. 
Extensive modifications were necessary because of significant 
changes in roles and responsibilities of various organizational units 
of Yokota. 


7620 (EUR-12336) The cost-effectiveness of current 
building energy audits: A comparison of four commercial au- 
dits applied to three different building types. Helcke, G.A. 
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(Commission of the European Communities, Ispra (Italy). Joint Re- 
search Centre); Conti, F.; Peckham, R.J.; Daniotti, B. Commission 
of the European Communities, Luxembourg (Luxembourg). Direc- 
torate General Telecommunications, Information Industries and 
Innovation; Commission of the European Communities, Ispra (Italy). 
Joint Research Centre. 1990. 56p. (In English, Spanish, German, 
Sponsored by Commission of the European Communities. Source: 
OSTI; NTIS (US Sales Only); Office for Official Publications of the 
European Communities, 2, rue Mercier, L-2985 Luxembourg. 

The work described in this report was carried out within the “En- 
ergy Management in Habitat” programme of the European 
Commission's Joint Research Centre (JRC), Ispra. The aim of this 
programme, which ended in 1988, was to study ways of reducing 
the amount of energy needed for the space heating of buildings. 


7621 (EUR-12584) Simulation model of air movement in 
the multi-room building. Kazic, N. (Commission of the European 
Communities, Ispra (Italy). Joint Research Centre). Commission of 
the European Communities, Luxembourg (Luxembourg). Direc- 
torate General Telecommunications, Information Industries and 
Innovation; Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 1990. 82p. Sponsored by Commis- 
sion of the European Communities. Source: OSTI; NTIS (US Sales 
Only); Office for Official Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg. 

The subject of this work is air flow simulation in multi-room build- 
ings based on a “global” approach. Although a lot of work has 
been reported on the air movement in buildings problem yet, it is 
not solved thoroughly. The model presented covers not only 
steady, but also nonsteady air flow in buildings with complex con- 
figuration. Describing the geometry and topology of the building, as 
well as the surrounding topography, presented through a few char- 
acteristic directions, the model is able to predict the air infiltration 
rate and flow paths in the whole building, depending on wind pa- 
rameters (velocity, direction, air temperature) and inside conditions 
(closed/open door, window etc). In the case of dynamic wind flow, 
the model uses a steady flow algorithm for generation of the pres- 
sure field around the building and covers the frequency of wind 
pulsations in the range 0.1—1 Hz. In this way it is possible to get 
the trajectories of all relevant air flow characteristics (pressure, 
mass air flow rate, temperature etc.) through the time. 


7622 (IKE-7-13) Energetic evaluation of wet control heat- 
ing systems by means of computed simulation of operation. 
Ast, H. Stuttgart Univ. (Germany, F.R.). Inst. fuer Kernenergetik 
und Energiesysteme. 1989. 164p. (In German). Order Number 
DE91744754. Source: OSTI; NTIS (US Sales Only). 

A method to assess the thermohydraulic behaviour of wet central 
heating systems is presented. It is able to cover the interaction of 
the system ‘building, heating system, occupant and climate’ under 
transient conditions; therefore control strategies can be investi- 
gated. Based on measurements a model for thermostatic valves is 
developed, which takes all effects on their thermohydraulic behav- 
iour into account. Furthermore a model is established, which 
describes the thermal behaviour of buildings under arbitrary opera- 
tional and meteorological conditions. The simple and partial 
differential equations are solved by common numerical methods. 
All models and the computer program are verified by measure- 
ments and comparison with results of other models. This method 
and the program are applied to a well insulated multistorey building 
with a modern heating system. (orig/BWI). 


7623 (NEFF-339.5/ERL-B-1.2) Stochastic study of the be- 
havior of the occupant: Final report. Scartezzini, J.L. (EPFL, 
Lab. d’ Energie Solaire et de Physique du Batiment, Inst. de Tech- 
nique du Batiment, Lausanne (CH)); Fritsch, R.; Kohler, A.; 
Freguson, M.N. Nationaler Energie-Forschungs-Fonds (NEFF), 
Basel (Switzerland). [1990]. 59p. (In French). Order Number 
DE91734551. Source: OSTI; NTIS (US Sales Only). 

Within the scope of the National Foundation programme dealing 
with ‘energy-relevant aircurrents inside buildings’ the behaviour of 
tenants in connection with the ventilation was examined with a sto- 
chastic model. The angle of the open windows and the amount of 
opening and closing of doors in alltogether four rooms of the 
LESO-building were the basis. The model of opening windows was 
based upon Markov’s chain-calculations and considers the 





opening-angle of the windows as a function of the outside temper- 
ature and is valid during the heating season (october - may). The 
model of opening doors is based on independent stochastic 
processes. Both models are meant to be incorporated in the calcu- 
lation programmes of air-exchanges, in order to make them more 
accurate and more realistic. figs., tabs., 19 refs. 


7624 (ORNL/M—1298) Building Thermal Envelope Sys- 
tems and Materials (BTESM) progress report for DOE Office of 
Bulidings Energy Research: Monthly progress report, Septem- 
ber 1990. Burn, G. (comp.). Oak Ridge National Lab., TN (USA). 
[1990]. 36p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC05-840R21400. Order Number 
DE91005639. Source: OSTI; NTIS; GPO Dep. 

The Monthly Report of the Building Thermal Envelope Systems 
and Materials (BTESM) Program is a monthly update of both in- 
house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, build- 
ing diagnostics, and research utilization and technology transfer. 
Presentations are not stand-alone paragraphs every month. Their 
principal values are the short-time lapse between accomplishment 
and reporting and their evolution over a period of several months. 


7625 (ORNL/M-1341) Building thermal envelope systems 
and materials (BTESM) monthly progress report for DOE Of- 
fice Buildings Energy Research. Burn, G. (comp.). Oak Ridge 
National Lab., TN (USA). Nov 1990. 32p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract ACO05- 
840R21400. Order Number DE91005773. Source: OSTI; NTIS; 
GPO Dep. 

The Monthly Report of the Building Thermal Envelope Systems 
and Materials (BTESM) Program is a monthly update of both in- 
house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, and 
building diagnostics. Presentations are not stand-alone paragraphs 
every month. Their principal values are the short-time lapse be- 
tween accomplishment and reporting and their evolution over a 
period of several months. 


7626 (PNL-7580) Thermal sensitivity of the commercial 
sector: End-Use Load and Consumer Assessment Program. 
Taylor, Z.T. Pacific Northwest Lab., Richland, WA (USA). Dec 
1990. 64p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract ACO06-76RL01830. Order Number 
DE91005712. Source: OSTI; NTIS; GPO Dep. 

We examined the thermal sensitivity of building total loads and 
heating, ventilating, and air-conditioning (HVAC) loads in all nine 
commercial building types. In groceries and restaurants, refrigera- 
tion loads were also studied. The data indicated that the thermal 
sensitivity of building total and HVAC loads is small for all types of 
buildings. We found the thermal sensitivity of refrigeration loads 
also to be small for groceries and restaurants. These findings led 
us to conclude that, although corrections for weather might im- 
prove forecasted loads, the improvement is probably too small to 
justify the effort required to do so. We next examined the effects of 
building size, age, and primary heating fuel on thermal sensitivity. 
We compared our results with common expectations that small 
buildings are more thermally sensitive than larger buildings, old 
buildings are more thermally sensitive than new buildings, and 
electrically-heated buildings are more thermally sensitive than those 
heated by other fuels. As expected, small buildings were found to 
be more sensitive to the weather because of the higher ratios of 
envelope area to conditioned volume. However, neither vintage nor 
fuel type was found to affect HVAC loads. We investigated the use 
of hearing and cooling degree-days calculated to a base tempera- 
ture of 65°F as the basis for a weather-adjustment procedure. We 
concluded that a simple degree-day correlation is a promising 
prospect because it would be easy to develop and implement. 


7627 (PNL-7592) Interactions between fuel choice and 
energy-efficiency in new homes in the Pacific Northwest. Lee, 
A.D.; Englin, J.E.; Bruneau, C.L. Pacific Northwest Lab., Richland, 
WA (USA). Dec 1990. 102p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC06-76RL01830. Order 
Number DE91005835. Source: OSTI; NTIS; GPO Dep. 
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In recent years the Bonneville Power Administration has insti- 
tuted programs to prompt the implementation of the residential 
Model Conservation Standards (MCS) issued: by the Northwest 
Power Planning Council (Council) in 1983. These standards pro- 
vide alternative methods for designing and constructing homes to 
cost effectively reduce residential energy consumption. Authority 
exists to apply them only to new, electrically heated homes. Be- 
cause they apply to electrically heated homes, concerns have 
arisen about how the standards might affect buyers’ decisions to 
purchase a new home, in particular, their choice of a heating fuel. 
Early data suggested that electricity started losing market share in 
Tacoma about when the MCS went into effect in 1984, and recent 
data have shown that about half of electricity'’s share of the new 
home market has shifted to natural gas. This decline in electric 
heating was consistent with concerns about the possible detrimen- 
tal effect of the cost of MCS on sales of electrically heated homes. 
A desire to understand the causes of the perceived decline in elec- 
tricity’s market share was part of the impetus for this study. 
Multiple techniques and data sources are used in this study to ex- 
amine the relationship between residential energy-efficiency and 
fuel choice in the major metropolitan areas in Washington: 
Spokane, Clark, Pierce, and King Counties. Recent regional sur- 
veys have shown that electricity is the predominant space heating 
fuel in the Pacific Northwest, but it appears to be losing its domi- 
nance in some markets such as Tacoma. 


7628 (PNL-SA-17787) Local entropy generation analysis 
of a rotary magnetic heat pump regenerator. Drost, M.K.; White, 
M.D. Pacific Northwest Lab., Richland, WA (USA). Apr 1990. 20p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO6-76RL01830. (CONF-901194—8: ASME winter an- 
nual meeting, Dallas, TX (USA), 25-30 Nov 1990). Order Number 
DE91005520. Source: OSTI; NTIS; GPO Dep. 

The rotary magnetic heat pump has attractive thermodynamic 
performance but it is strongly influenced by the effectiveness of the 
regenerator. This study uses local entropy generation analysis to 
evaluate the regenerator design and to suggest design improve- 
ments. The results show that performance of the proposed design 
is dominated by heat transfer related entropy generation. This sug- 
gests that enhancement concepts that improve heat transfer should 
be considered, even if the enhancement causes a significant in- 
crease in viscous losses (pressure drop). One enhancement 
technique, the use of flow disrupters, was evaluated and the 
results showed that flow disrupters can significantly reduce thermo- 
dynamic losses. 


7629 (PNL-SA-18643) A survey of tracer gas techniques 
tor estimation airflow and effective volumes in single and mul- 
tizone buildings. O'Neill, P.J. Pacific Northwest Lab., Richland, 
WA (USA). Oct 1990. 12p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract ACO6-76RL01830. (CONF- 


9010263-1: 1. congress of HVAC, heat supply, and building 
thermophysics engineers, Leningrad (USSR), 9-13 Oct 1990). Or- 
der Number DE91004736. Source: OSTI; NTIS; GPO Dep. 

This paper briefly describes the development of tracer gas tech- 
niques. These techniques were introduced over 50 years ago and 
have evolved into a number of distinct methods. These methods 
are often tailored to a specific application or to obtain particular in- 
formation about the flow and volume system. Single-zone 
techniques are utilized when the structure or zone is relatively well- 
mixed and can be characterized by a single concentration 
measurement. Areas or rooms within a single-family residence can 
sometimes be closely approximated as one well-mixed zone. Multi- 
zone techniques are required when the building is composed of 
two or more zones which communicate with one another through 
interzonal airflows. Commercial office buildings are usually multi- 
zone systems. This paper focuses on single and multiple gas 
tracer techniques. Traditionally, multizone systems have been ana- 
lyzed by using a different tracer for each zone. These techniques 
require equipment capable of accurately injecting and detecting 
each of the tracers which can be cumbersome in large order sys- 
tems. Recently, a number of methods have been proposed which 
use a single tracer gas to estimate flow and effective volumes in 
multizone systems. 24 refs., 2 figs., 1 tab. 
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7630 Low-frequency electromagnetic induction heater. 
Iguchi, Atsushi. 4 Sep 1990. Japan Patent priority 205137; CA 
patent application 2008232. 30p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

A low-frequency electromagnetic induction heater comprises at 
least 6 induction coils, each having a circular configuration and po- 
sitioned in a circular and symmetrical configuration. The coils form 
3 sets of coils such that each set of coils receives electrical power 
in a different phase from a 3-phase electrical power source, such 
as a 3-phase ac power source. The coils are interconnected such 
that the current flows from a first coil to a second other coil sub- 
stantially opposed to the first coil. In a preferred embodiment, the 
heater consists of 6 coils connected in a 3-phase double delta con- 
nection. The invention provides for heating of the heating element 
with continuous attraction to the induction coils, a substantial in- 
crease of electromagnetic flux density, prevention of noise due to 
electromagnetic vibration of the heating element, and high thermal 
efficiency. The invention is illustrated by descriptions of applications 
in cookstoves and in the manufacture of wheel bearings. 12 figs. 


7631 Heat and/or cold generating device through solid/gas 
reaction. Lebrun, M.; Mayslich, M.; Spinner, B. 21 Aug 1990. 
France Patent priority 8900268; CA patent application 2000142. 
18p. (In French). Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel! de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

An apparatus is provided for producing cold and/or heat by a 
solid/gas reaction, comprising first and second reactors each con- 
taining a salt susceptible to react by absorption with a gas 
according to an exothermic reaction. The first reactor is in commu- 
nication, in a first operating phase, with an enclosure intended for 
retaining the gas. The second reactor is in communication, in the 
first operating phase, with an enclosure intended to liberate the 
gas. Each reactor contains a different salt. In the embodiments 
described, the salts consist of NiClp and CaClz and the gas is am- 
monia. Other salts may be chosen from among ZnSQ,, SrClo, 
ZnCiz, FeCle, BaClo, MnClo, MgCl2, NaCl, and NaBr. In one of the 
embodiments, the apparatus consists of 4 reactors supplied with 3 
different salts. The apparatus of the invention may be used in ther- 
mochemical heat pumps and/or heat storage devices for such 
applications as home heating. 11 figs. 


7632 Surface element for a heatable floor with hollow 
spaces. Siegmund, H.D. 15 May 1990. Canada Patent patent 
application 2000593. 13p. Source: Micromedia Ltd., Technical Infor- 
mation Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, 
Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A surface heating element for placing on a subfloor and making 
a heatable hollow space is disclosed. The heating element includes 
a plastic sheet having deep drawn protuberances forming spacers 
strengthened by ceramic support bodies or by a hardened finish 
material. The same sheet, or a second sheet connected to it, forms 
a carrier plate for carrying hot water tubes or other heating ele- 
ments. The carrier plate may include deep drawn dogs, extending 
in a direction opposite to the protuberances, for holding the heating 
elements to the carrier plate. A hardened finish may be used to 
embed the heating elements. The surface heating element accord- 
ing to the invention is simple to install, has a high carrying 
capacity, and does not allow the upper floor to sink under a-condi- 
tion of high heating. 4 figs. 


3202 Transportation 
Refer also to citation(s) 7286, 7459, 7460, 7656, 7670, 7899 


7633 (NYSERDA-89-15) Traffic signal hardware demon- 
stration: Final reports. New York State Energy Research and 
Development Authority, Albany, NY (USA); Rensselaer Polytechnic 
Inst., Troy, NY (USA). Dept. of Civil Engineering; Kell (James H.) 
and Associates, Forest Hills, NY (USA). Jul 1988. 121p. Spon- 
sored by New York State Energy Research and Development 
Authority. Source: OSTI; New York State Energy Development Au- 
thority, Two Rockefeller Plaza, Albany, NY 12223. 
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This report discusses the criteria for upgrading traffic signal hard- 
ware; the State-Of-The-Art traffic control systems; and findings of 
the field hardware review and recommendations. 


7634 (ORNL/ATD-40) Evaluation of thermographic phos- 
phor technology for aerodynamic model testing. Cates, M.R.; 
Tobin, K.W.; Smith, D.B. Oak Ridge National Lab., TN (USA). 
Applied Technology Div. Aug 1990. 31p. Sponsored by U.S. De- 
partment of Defense. DOE Contract AC05-840R21400. Order 
Number DE91005631. Source: OSTI; NTIS; GPO Dep. 

The goal for this project was to perform technology evaluations 
applicable to the development of higher-precision, higher- 
temperature aerodynamic model testing at Arnold Engineering 
Development Center (AEDC) in Tullahmoa, Tennessee. With the 
advent of new programs for design of aerospace craft that fly at 
higher speeds and altitudes, requirements for detailed understand- 
ing of high-temperature materials become very important. Model 
testing is a natural and critical part of the development of these 
new initiatives. The well-established thermographic phosphor tech- 
niques of the Applied Technology Division at Oak Ridge National 
Laboratory are highly desirable for diagnostic evaluation of materi- 
als and aerodynamic shapes as studied in model tests. Combining 
this state-of-the-art thermographic technique with modern, higher- 
temperature models will greatly improve the practicability of tests 
for the advanced aerospace vehicles and will provide higher preci- 
sion diagnostic information for quantitative evaluation of these 
tests. The wavelength ratio method for measuring surface tempera- 
tures of aerodynamic models was demonstrated in measurements 
made for this project. In particular, it was shown that the appropri- 
ate phosphors could be selected for the temperature range up to 
~700 °F or higher and emission line ratios of sufficient sensitivity 
to measure temperature with 1% precision or better. Further, it was 
demonstrated that two-dimensional image- processing methods, 
using standard hardware, can be successfully applied to surface 
thermography of aerodynamic models for AEDC applications. 


7635 (SAND—90-2337) Justification for using scale mod- 
els for impact response evaluation of the SST Transportation 
System. Berry, R.E. Sandia National Labs., Albuquerque, NM 
(USA). Dec 1990. 10p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. Order Number 
DE91006100. Source: OSTI; NTIS; GPO Dep. 

The validity of scale model impact evaluation of the SST Trans- 
portation System is acceptable based on Dimensional Analysis 
(Buckingham Pi Theorem) and the work of numerous programs 
that have evaluated the agreement among dimensional analysis, 
several different reduced-size models and full-scale impact test 
data. Excellent accuracy has been demonstrated between scale 
models and full-scale impact data when collected in conformance 
with the Buckingham Pi Theorem. 20 refs., 4 figs. 


3203 Industrial and Agricultural Processes 


Refer also to citation(s) 6996, 7010, 7126, 7322, 7630, 7732, 
7771, 7907, 7909, 7956 


7636 (CONF-901191-5) Biotreatment of red water with 
fungal systems. Tsai, TenLin S.; Turner, R.J.; Sanville, C.J. Ar- 
gonne National Lab., IL (USA). [1990]. 25p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 
Superfund '90: 11. annual national conference and exhibition of 
the Hazardous Materials Control Research Institute; Washington, 
DC (USA); 26-28 Nov 1990. Order Number DE91006501. Source: 
OSTI; NTIS; GPO Dep. 

Red water generated during the manufacture of trinitrotoluene 
(TNT) is an environmental concern because it contaminates ground 
surfaces and groundwaters. Past methods for the management of 
this hazardous waste stream did not meet pollution compliance or 
were not cost effective. Biodegradation of TNT by bacteria has 
been reported, but no conclusive evidence supports its biotransfor- 
mation to harmless products or its complete mineralization. The 
lignin peroxidase (ligninase) secreted by the white rot fungus 
(Phanerochaete chrysosporium) has been shown to degrade a 
broad spectrum of organic pollutants. In this study, the efficacy of 





treating red water with the P. chrysosporium system was investi- 
gated. 


7637 (CONF-901211-2) Automobile shredder residue: 
Process developments for recovery of recyclable constituents. 
Daniels, E.J.; Jody, B.J.; Bonsignore, P.V.; Shoemaker, E.L. Ar- 
gonne National Lab., IL (USA). [1990]. 11p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract W-31109- 
ENG-38. From 6. international conference on solid waste 
management and secondary materials; Philadelphia, PA (USA); 4-7 
Dec 1990. Order Number DE91006038. Source: OSTI; NTIS; GPO 
Dep. 

The objectives of this paper are threefold: (1) to briefly outline 
the structure of the automobile shredder industry as a supplier of 
ferrous scrap, (2) to review the previous research that has been 
conducted for recycling automobile shredder residue (ASR), and 
(3) to present the results and implications of the research being 
conducted at ANL on the development of a process for the selec- 
tive recovery and recycling of the thermoplastics content of ASR. 
15 refs., 5 figs. 


7638 (CONF-8811354—) Proceedings of the DOE/industry 
Sensor Working Group meeting, Austin, Texas. Energetics, Inc., 
Columbia, MD (USA). Nov 1988. 213p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC01- 
87CE40762. From DOE/Iindustry Sensor Working Group meeting; 
Austin, TX (USA); Nov 1988. Order Number DE91004258. Source: 
OSTI; NTIS; GPO Dep. 

This paper report contains topics presented at a sensor work- 
shop group meeting. The topics describe measuring instruments of 
use in the pulp and paper industry. Topics include: measurement 
of solids fraction; process instrumentation research for the pulp & 
paper industry; real-time non-contact optical surface motion moni- 
tor; on-machine sensors to measure paper mechanical properties; 
hierarchical intelligent control of industrial processes — an in- 
parallel lime kiln application; proposal for research on lignin 
concentration measurement in pulping liquors; and advanced poly- 
meric sensor materials for industrial drying. 


7639 (CRIE-T-89033) Utilization of long infrared to noo- 
die processing.: Effects of irradiation. Nakano, Y. (Central 
Research Inst. of Electric Power Industry, Tokyo (Japan)); 
Miyanaga, T.; Miyakawa, M.; Imoto, T.; Yokouchi, H. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. Apr 1990. 21p. (in Japanese). Order 
Number DE91736738. Source: OSTI; NTIS (US Sales Only). 

It is reported that long infrared irradiation of noodle before drying 
in the production line improves productivity and quality. In order to 
confirm the effects of irradiation, a comparative examination was 
conducted using long infrared radiation, visible ratiation and near 
infrared radiation. The merits are considered as follows: Starch on 
the surface of the noodle is gelatinized due to irradiation for several 
seconds, then a thin skin which is formed on the noodle surface 
heightens the strength of the noodle. At the same time, the thin 
skin seals the noodle surface and suppresses the outflow of water 
content in the noodle. The long infrared emitter gelatinizes the sur- 
face of the noodle faster and more uniformiy than the incandescent 
lamps (near infrared radiation). It is thought that rapid heating of 
the food surface by using long infrared radiation is an important 
point in improving the food quality. 8 refs., 10 figs., 2 tabs. 


7640 (CRIE-T—89073) Analysis of infrared radiation heat- 
ing. part 2.: One-dimensional heat-transfer analysis taking 
vaporization into account. Miyanaga, T. (Central Research Inst. 
of Electric Power Industry, Tokyo (Japan)); Nakano, Y. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. May 1990. 34p. (in Japanese). Or- 
der Number DE91736744. Source: OSTI; NTIS (US Sales Only). 
The present report theoretically and experimentally discussed the 
vaporization phenomenon of organic solvent by the infrared 
radiation, which is the most fundamental discussion subject, to the- 
oretically elucidate the infrared radiation process, including the 
mass transfer. As a result of comparing it with the experimental re- 
sult, one-dimensional heat-transfer analysis result, together with the 
spectral radiation properties of infrared emitter and spectral absorp- 
tion properties of infrared solvent, taken into account, considerably 
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coincided in temporal change in weight and temperature of solvent. 
As a result, that analytical method could be confirmed to be appro- 
priate. As a result of investigating four kinds of solvent in relation 
between the vaporization rate and liquid thickness, both the experi- 
mental and analytical results trendwise coincided with each other. 
Absorbed radiation heat flux by each of all solvents is small in 
case of being heated by the infrared lamp than that in case of be- 
ing done by the distant infrared heater, while change, following the 
decrease in thickness of specimen, is small in absorbed heat quan- 
tity. Heating by the infrared lamp and distant infrared can be said 
to be indirect and direct, respectively. 13 refs., 27 figs., 6 tabs. 


7641 (DOE/BP-1472) Process document for the conser- 
vation competitive bidding pilot program. USDOE Bonneville 
Power Administration, Portland, OR (USA). Sep 1990. 74p. Spon- 
sored by U.S. DOE Office of Administration and Human Resource 
Management. Order Number DE91006230. Source: OSTI; NTIS; 
GPO Dep. 

Bonneville Power Administration (Bonneville) is proposing to test 
competitive bidding for Conservation Resources to expand its exist- 
ing resource acquisition capabilities. Competitive bidding may target 
specific types of electric end-uses or end-use sectors. It is a new 
acquisition approach through which Bonneville seeks to acquire re- 
sources that are not acquired through other existing or planned 
conservation programs. This proposal describes the conservation 
component of the all-source competitive acquisition approach that 
will be developed. It is expected that the combined resource acqui- 
sition effort will target about 100 average megawatts (aMW) as 
proposed in the 1990 Resource Program, although the exact 
amount has not yet been determined. Increasing the acquisition 
target will, to some extent, depend on whether the proposed pilot 
program is large enough to establish confidence in the approach. 


7642 (DOE/BP/34623-2) High efficiency motor selection 
handbook. McCoy, G.A.; Litman, T.; Douglass, J.G. Washington 
State Energy Office, Olympia, WA (USA). Oct 1990. 59p. Spon- 
sored by U.S. DOE Office of Administration and Human Resource 
Management. DOE Contract FC79-82BP34623. Order Number 
DE91006231. Source: OSTI; NTIS; GPO Dep. 

Substantial reductions in energy and operational costs can be 
achieved through the use of energy-efficient electric motors. A 
handbook was compiled to help industry identify opportunities for 
cost-effective application of these motors. It covers the economic 
and operational factors to be considered when motor purchase de- 
cisions are being made. Its audience includes plant managers, 
plant engineers, and others interested in energy management or 
preventative maintenance programs. 


7643 (DOE/CE/40914-T1) Treatment of pulp mill sludges 
by supercritical water oxidation: Final report. Modell, M. Modell 
Development Corp., Framingham, MA (USA). Jul 1990. 60p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG05-90CE40914. Order Number DE91002626. Source: 
OSTI; NTIS; GPO Dep. 

Supercritical water oxidation (SCWO) is new process that can 
oxidize organics very effectively at moderate temperatures (400 to 
650°C) and high pressure (3700 psi). It is an environmentally ac- 
ceptable alternative for sludge treatment. In bench scale tests, total 
organic carbon (TOC) and total organic halide (TOX) reductions of 
99 to 99.9% were obtained; dioxin reductions were 95 to 99.9%. A 
conceptual design for commercial systems has been completed 
and preliminary economics have been estimated. Comparisons 
confirm that SCWO is less costly than dewatering plus incineration 
for treating pulp mill sludges. SCWO can also compete effective’ 
with dewatering plus landfilling where tipping fees exceed $35/yd°. 
In some regions of the US, tipping fees are now $75/yd° and rising 
steadily. In the 1995 to 2000 time frame, SCWO has a good 
chance of becoming the method of choice. MODEC’s objective is 
to bring the technology to commercial availability by 1993. 10 refs., 
6 figs., 19 tabs. 


7644 (DOE/HWP-105) Hazardous Waste Remedial Ac 
tions Program annual progress report, FY 1990. Oak Ridge 
National Lab., TN (USA). Hazwrap Support Contractor Office. Dec 
1990. 103p. Sponsored by U.S. DOE Defense Programs. DOE 
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Contract AC05-840T21400. Order Number DE91006474. Source: 
OSTI; NTIS; GPO Dep. 

The Hazardous Waste Remedial Actions Programs (HAZWRAP), 
a unit of Martin Marietta Energy Systems, Inc., supports the De- 
partment of Energy (DOE) Oak Ridge Operations Office in broadly 
environmental areas, especially those relating to waste manage- 
ment and environmental restoration. HAZWRAP comprises six 
program areas, which are supported by central administrative and 
technical organizations. Existing programs deal with airborne haz- 
ardous substances, pollution prevention, remedial actions planning, 
environmental restoration, technology development, and informa- 
tion and data systems. HAZWRAP’s mission to develop, promote, 
and apply-cost-effective hazardous waste management and envi- 
ronmental technologies to help solve national problems and 
concerns. HAZWRAP seeks to serve as integrator for hazardous 
waste and materials management across the federal government. 
It applies the unique combination of research and development 
(R&D) capabilities, technologies, management expertise, and facili- 
ties in the Energy Systems complex to address problems of 
national importance. 24 figs., 10 tabs. 


7645 (DOE/ID—10304) Field testing of a probe to measure 
fouling in an industrial flue gas stream. Sohal, M.S. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Nov 1990. 147p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC07-761D01570. Order Number DE91005056. Source: OSTI; 
NTIS; GPO Dep. 

The US Department of Energy, Office of Industrial Technology 
sponsors work in the area of measuring and mitigating fouling in 
heat exchangers. This report describes the design and fabrication 
of a gas-side fouling measuring device, and its testing in an indus- 
trial environment. The report gives details of the probe fabrication, 
material used, controllers, other instrumentation required for vari- 
ous measurements, and computer system needed for recording the 
data. The calibration constants for measuring the heat flux with the 
heat fluxmeter were determined. The report also describes the field 
test location, the tests performed, the data collected, and the data 
analysis. The conclusions of the tests performed were summarized. 
Although fouling deposits on the probe were minimal, the tests 
proved that the probe is capable of measuring the fouling in a 
harsh industrial environment. 17 refs., 19 figs., 5 tabs. 


7646 (EGG-M-90407) Continuous biodegradation of 
waste xylene. Wolfram, J.H.; Rogers, R.D.; Higdem, D.M.; Now- 
ers, D.A. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 7p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC07- 
761D01570. (CONF-901194—10: American Society of Mechanical 
Engineers (ASME) winter annual meeting, Dallas, TX (USA), 25-30 
Nov 1990). Order Number DE91006120. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Use of selected microorganisms for the degradation and/or 
detoxification of hazardous organic compounds is gaining wide ac- 
ceptance as an alternative waste treatment technology. The INEL 
Biotechnology Unit is developing the technology for the in-plant 
treatment of waste industrial solvents. The work centers around the 
use of microorganisms specially selected for their ability to degrade 
common industrial solvents such as benzene, toluene, xylene, etc. 
Because these waste solvents are often contaminated with other 
materials (heavy metals, water, detergents, etc.) they are difficult 
and expensive to dispose and many times are not economical to 
recover through recycling. Even if the disposal option is used, the 
generator is still faced with continued liability in the event of mis- 
handling or improper disposal of the waste. Biological treatments 
offers the option of reducing these solvents into harmless by- 
products provided that both the requisite microorganisms and the 
proper processing technology are successfully brought together. 
Work on the optimization of a bioreactor process for the degrada- 
tion of xylene will be discussed. 15 figs., 7 refs. 


7647 


(EGG-WTD-9297) Solvent recycle/recovery: Phase 
1, Final report. Paffhausen, M.W.; Smith, D.L.; Ugaki, S.N. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). Sep 1990. 60p. Spon- 
sored by U.S. Department of Defense; U.S. DOE Nuclear Energy. 
DOE Contract AC07-761D01570. Order Number DE91006293. 
Source: OSTI; NTIS; GPO Dep. 
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This report describes Phase | of the Solvent Recycle/Recovery 
Task of the DOE Chlorinated Solvent Substitution Program for the 
US Air Force by the Idaho National Engineering Laboratory, EG&G 
Idaho, Inc., through the US Department of Energy, Idaho Opera- 
tions Office. The purpose of the task is to identify and test recovery 
and recycling technologies for proposed substitution solvents iden- 
tified by the Biodegradable Solvent Substitution Program and the 
Alternative Solvents/Technologies for Paint Stripping Program with 
the overall objective of minimizing hazardous wastes. A literature 
search to identify recycle/recovery technologies and initial distilla- 
tion studies has been conducted. 4 refs. 


7648 (NEI-DK-464) Operation optimization for LOCUS. 
Eksamensprojekt - IMSOR, 11/89. Pedersen, J. Technical Univ. of 
Denmark, Lyngby (Denmark). Inst. of Mathematical and Operations 
Research. 1989 134p. (in Danish). Order Number DE91741589. 
Source: OSTI; NTIS (US Sales Only). 

LOCUS (Local Cogeneration Utility System) is the name of a 
type of small dual-purpose power plants, which locally transform 
and integrate wind power and fuel to produce electricity and heat- 
ing in relation to temporal variations. LOCUS has been developed 
in order to use wind power and natural gas, biogas or other 
sources of renewable energy. The aim was to develope a program 
which, with different optimum control strategies, can be used as a 
tool for the estimation of the stochastic element. (CLS) 16 refs. 


7649 (NYSERDA-88-16) Solvent-regenerated activated 
carbon: Final report. McLaughlin, H. (Fluids Design Corp., Troy, 
NY (USA)). New York State Energy Research and Development Au- 
thority, New York, NY (USA); Fluids Design Corp., Troy, NY (USA). 
Jul 1988. 40p. Sponsored by New York State Energy Research 
and Development Authority. Source: OSTI; New York State Energy 
Development Authority, Two Rockefeller Plaza, Albany, NY 12223. 

This report summarizes the results of a University/Industry re- 
search project, sponsored by the New York State Energy Research 
and Development Authority and Fluids Design Corporation. The re- 
search project studied the solvent regeneration of activated carbon. 
Activate carbon was used to remove trace organics from aqueous 
streams, then regenerated by desorbing the adsorbates with 
organic solvents. The project included a survey of the potential ap- 
plications in New York State industries, fundamental research on 
the adsorption/desorption phenomena, and design of a full-scale 
process. The economics of the full-scale process were evaluated 
and compared to alternate available technologies. The result of this 
work is a versatile process with attractive economics. A wide range 
of adsorbates and solvents were found to be acceptable for this 
process. The design methodologies are developed and the tech- 
niques for evaluating a new application are delineated. 13 refs., 12 
figs., 4 tabs. 


7650 (PNL-SA-18275) Impact evaluation methods for the 
energy savings plan. Spanner, G.E. (Pacific Northwest Lab., 
Richland, WA (USA)); Riewer, S. Pacific Northwest Lab., Richland, 
WA (USA). Sep 1990. 13p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract ACO6-76RL01830. (CONF- 
900833-14: ACEEE summer study on energy efficiency in 
buildings, Pacific Grove, CA (USA), 26 Aug - 1 sep 1990). Order 
Number DE91006725. Source: OSTI; NTIS; GPO Dep. 

The Energy $avings Plan (E$P) is Bonneville Power Administra- 
tion’s (Bonneville) retrofit program for the industrial sector. The 
program pays incentives for energy conservation measures involv- 
ing electrical energy efficiency improvements in manufacturing, 
processing, and refining industries. E$P is an outgrowth of the In- 
dustrial Test Program and the Sponsor-Designed Program, two 
programs offered by Bonneville that involved installing energy con- 
servation measures in industrial firms. This paper will describe the 
E$P program, discuss the first process evaluation findings, report 
the findings from a sample of four E$P project impact evaluations, 
and describe the techniques selected to evaluate the retrofits. The 
impact evaluations will provide a framework for assessing the en- 
ergy savings achieved by the projects implemented under the E$P. 
In addition to energy savings, the evaluations will review process 
changes, net utility impacts, levelized costs, and “free-riders.” The 
four E$P projects evaluated include: a waste heat recovery system 
for a food processing blancher, an energy management control 
system used to upgrade refrigeration, a variable speed drive for a 
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fan motor in a lumber mill, and a sludge screw press for waste wa- 
ter treatment. 


7651 (Y/WM-041) Evaluation of Y-12 landfill. Crawford, 
G.A. (Bechtel National, Inc., San Francisco, CA (USA)); Daugherty, 
D.L.; Hutzler, C.W.; Smith, C.M.; Wylie, A.N. Oak Ridge Y-12 
Plant, TN (USA). 12 Dec 1990. 70p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC05-840S21400. Order Number 
DE91005997. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project was to provide team members with 
practical experience in application of Civil Engineering 555, Solid 
Waste Management principles. Team members chose to evaluate 
the functional elements of the Oak Ridge Y-12 Plant’s (Y-12's) 
solid waste management system. The following factors contributed 
to selection of Y-12’system for evaluation: team members’ familiar- 
ity with the Y-12 system; knowledge that the Y-12 Centralized 
Sanitary Landfill ll was nearing capacity; and presence of the 
unique issues posed by special national security and potential ra- 
dioactive contamination considerations. This report was limited to 
evaluation of the solid waste management system for conventional 
solid waste; hazardous radioactive, and radioactive mixed waste 
were not addressed. The report: (1) describes each functional ele- 
ment including waste generation, storage, collection, transport, 
processing, recovery, and disposal; (2) identifies and evaluates al- 
ternatives for each element.and (3) identifies system strengths and 
recommends opportunities for improvement. 34 figs. 


7652 Distillation separation membrane and method for 
membrane distillation separation. Ying, W. 11 Sep 1990. UK 
Patent priority 89024376; CA patent application 2009251. 56p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A method and apparatus are provided for use in membrane dis- 
tillation, especially for desalination of seawater or brine. In prior art 
membrane desalination processes, all of the seawater or brine 
must be heated to a specified temperature, even though only a 
portion of the heated water permeates the membrane. Thus, the 
energy used in heating the balance of the seawater or brine is lost. 
There is also a need to improve the rate of permeation across the 
membrane. These problems are addressed by this invention, which 
provides a distillation separation membrane comprising a porous 
support member and a hydrophobic separation coating within the 
interstices of substantially all of the pores of the porous support 
membrane. The porous support member is made of a material se- 
lected from the group of polymers consisting of polyvinyl chloride, 
polypropylene, nylon, polystyrene, polycarbonate, and polysulfone. 
The membrane is made by the dynamic in-situ formation of a thin 
film within the pores of or on a porous support of a hydrophobic 
separation membrane by passing suitable membrane-forming com- 
ponents together across the support surface and causing the 
components to react together at that surface to form the membrane. 
A desalination method according to the invention using the above 
membrane includes the step of heating the water to be desalinated, 
thereby vaporizing the water; the vapor then passes through the 
membrane for subsequent liquefaction. The invention also provides 
for the use of a separation membrane having an electroconductive 
support member, to which electric current is supplied in order to 
heat and subsequently vaporize the water being treated. 16 figs. 


7653 Process and plant for the processing of slag from 
aluminium scrap and waste melting, recovery of components 
thereof and treatment of gasses generated. Olper, M.; Corsini, 
T.; Fracchia, P. 28 Aug 1990. Italy Patent priority 11918A/89; CA 
patent application 2007877. 14p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

Aluminum scrap is generally melted with a saline flux which ab- 
sorbs the residues in the scrap and which protects the molten 
aluminum from oxidation. After tapping out the aluminum from the 
furnace, a saline slag is formed which creates serious disposal 
problems in that traditional methods for processing this slag (hot 
water leaching to dissolve the salts) releases gases developed 
from the decomposition of residues in the slag. Hydrogen, 
methane, and ammonia are the major components of these gases, 


and minor components include highly toxic substances such as 
phosphine and hydrogen sulfides. An object of this invention is to 
propose a treatment plant for saline slag arising from the process- 
ing of aluminum scrap, in which hazardous products are not 
emitted. According to the invention, the slag is leached with water, 
the solution is filtered and concentrated for recovery of chlorides, 
and the gases developed during leaching are burnt with the addi- 
tion of fuel in order to reach their self-ignition temperature. The 
combustion heat produced by combusting these gases is 
recovered, preferably in a venturi-type apparatus, and used to con- 
centrate the leach solution produced from the slag. 1 fig. 
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Refer also to citation(s) 7126, 7378, 7379, 7595, 7956, 7959, 
7960, 8154, 8161 


7654 (EGG-M-90382) Biodesulfurization of rubber materi- 
als. Torma, A.E. (EG and G Idaho, Inc., Idaho Falls, ID (USA)); 
Raghavan, D. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 
7p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract ACO7-761D01570. (CONF-901194—11: American So- 
ciety of Mechanical Engineers (ASME) winter annual meeting, 
Dallas, TX (USA), 25-30 Nov 1990). Order Number DE91006122. 
Source: OSTI; NTIS; GPO Dep. 

One of the most challenging problems in municipal waste treat- 
ment is the recycling of polymeric waste materials. The present 
study has demonstrated the applicability of biotechnological princi- 
ples in the desulfurization of rubber using shake flask and Warburg 
respirometric techniques. In terms of oxygen uptake and specific 
rate of oxygen uptake, it was found that the mixed culture of 
Thiobacillus ferrooxidans and Thiobacillus thiooxidans was more 
efficient in this process than the individual pure cultures of these 
bacteria. Furthermore, the mixed cultures resulted in ten times 
higher sulfur removals from rubber relative to those of sterile con- 
trols. Additional studies are needed to elucidate the mechanisms of 
biodesulfurization of rubber. It is expected that the development of 
this process may provide a solution to recycling of car tire materi- 
als. 32 refs., 4 figs., 3 tabs. 


7655 (NEI-DK-453) Simple methods for the determination 
of heat loss from district heating pipes during normal opera- 
tional conditions. Energiministeriets Energiforskningsprogram. 
Fjernvarme og produktion af el og varme. Boehm, B. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varme- og Kli- 
mateknik; Soenderborg Fjernvarmeselskab A.M.B.A. (Denmark). 
Jul 1990 124p. (in Danish). Contract EM-1413/87-4. Order Number 
DE91741547. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

The purpose of this project has been to test different simple 
methods for determining the heat loss from district heating (DH) 
pipes under normal operating conditions. Heat loss theory adapted 
to DH-pipes is treated, analytical methods are described and equa- 
tions based on line heat sources for the temperature field in the 
soil are put forward. Finite element calculations are discussed. 
Thermovision is treated in more detail and it is shown that the tem- 
perature rise at the surface of the ground depends strongly on the 
heat transfer coefficient. Different methods for evaluating the heat 
loss from DH pipes are listed. The use of heat flux meters (HFM) 
applied on the exterior of the DH pipe appears to be a promising 
method. It was found that line heat source theory and the 
multipole-method require knowledge of the conducticity of the soil 
in order to determine the heat loss, and the methods are devel- 
oped for steady-state conditions. The accuracy of finite element 
analyses is difficult to determine, but compared to the analytical ex- 
pressions they can treat non-circular pipes and many different 
material properties efficiently. The influence of climatic fluctuations 
on the temperature field in the ground is not yet well known. A new 
method has been developed which separated the heat loss into a 
steady-state and a dynamic component, and experience has been 
gained on how to describe the boundary conditions due to the cli- 
matic fluctuations. The dynamic temperature correction of the 
temperature field can be improved to the extent clima data are 
available or in case where the temperature gradient in the ground 
is known from measurements. 31 refs. 
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7656 (DOE/CH/10093-84) Conservation and renewable 
energy technologies for transportation. Solar Energy Research 
Inst., Golden, CO (USA). Nov 1990. 20p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC02- 
83CH10093. Order Number DE91002103. Source: OSTI; NTIS; 
GPO Dep. 

The Office of Transportation Technologies (OTT) is charged with 
long-term, high-risk, and potentially high-payoff research and devel- 
opment of promising transportation technologies that are unlikely to 
be undertaken by the private sector alone. OTT activities are de- 
signed to develop an advanced technology base within the US 
transportation industry for future manufacture of more energy- 
efficient, fuel-flexible, and environmentally sound transportation 
systems. OTT operations are focused on three areas: advanced 
automotive propulsion systems including gas turbines, low heat re- 
jection diesel, and electric vehicle technologies; advanced 
materials development and tribology research; and research, devel- 
opment, demonstration, test, and evaluation (including field testing 
in fleet operations) of alternative fuels. Five papers describing the 
transportation technologies program have been indexed separately 
for inclusion on the data base. 


3301 Internal Combustion Engines 
Refer also to citation(s) 7286, 7614 


7657 (CONF-900102-6) Simulation studies of diesel 
engine performance with oxygen enriched air and water emul- 
sified fuels. Assanis, D.N. (illinois Univ., Urbana, IL (USA)); 
Baker, D.; Sekar, R.R.; Siambekos, C.T.; Cole, R.L.; Marciniak, 
T.J. Argonne National Lab., IL (USA). [1990]. 6p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract W- 
31109-ENG-38. From 13. energy-sources technology conference 
and exhibition; New Orleans, LA (USA); 14-18 Jan 1990. Order 
Number DE91006053. Source: OSTI; NTIS; GPO Dep. 

A computer simulation code of a turbocharged, turbocompound 
diesel engine was modified to study the effects of using oxygen- 
enriched combustion air and water-emulsified diesel fuels. Oxygen 
levels of 21 percent to 40 percent by volume in the combustion air 
were studied. Water content in the fuel was varied from 0 percent 
to 50 percent mass. Simulation studies and a review and analysis 
of previous work in this area led to the following conclusions about 
expected engine performance and emissions: the power density of 
the engine is significantly increased by oxygen enrichment. Ignition 
delay and particulate emissions are reduced. Combustion tempera- 
tures and Nox emissions are increased with oxygen enrichment but 
could be brought back to the base levels by introducing water in 
the fuel. The peak cylinder pressure which increases with the 
power output level might result in mechanical problems with engine 
components. Oxygen enrichment also provides an opportunity to 
use cheaper fuel such as No. 6 diesel fuel. Overall, the adverse ef- 
fects of oxygen enrichment could be countered by the addition of 
water and it appears that an optimum combination of water con- 
tent, oxygen level, and base diesel fuel quality may exist. This 
could yield improved performance and emissions characteristics 
compared to a state-of-the-art diesel engine. 9 refs., 8 figs. 


7658 (CONF-900801-39) Diesel engine experiments with 
oxygen enrichment, water addition and lower-grade fuel. 
Sekar, R.R. (Argonne National Lab., IL (USA)); Marr, W.W.; Cole, 
R.L.; Marciniak, T.J.; Schaus, J.E. Argonne National Lab., IL 
(USA). [1990]. 7p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract W-31109-ENG-38. From 25. in- 
tersociety energy conversion engineering conference; Reno, NV 
(USA); 12-17 Aug 1990. Order Number DE91006023. Source: 
OSTI; NTIS; GPO Dep. 

The concept of oxygen enriched air applied to reciprocating en- 
gines is getting renewed attention in the context of the progress 
made in the enrichment methods and the tougher emissions regu- 
lations imposed on diesel and gasoline engines. An experimental 
project was completed in which a direct injection diesel engine was 
tested with intake oxygen levels of 21% — 35%. Since an earlier 
study indicated that it is necessary to use a cheaper fuel to make 
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the concept economically attractive, a less refined fuel was in- 
cluded in the test series. Since a major objection to the use of 
oxygen enriched combustion air had been the increase in NO, 
emissions, a method must be found to reduce NO,. Introduction of 
water into the engine combustion process was included in the tests 
for this purpose. Fuel emulsification with water was the means 
used here even though other methods could also be used. The 
teat data indicated a large increase in engine power density, slight 
improvement in thermal efficiency, significant reductions in smoke 
and particulate emissions and NO, emissions controllable with the 
addition of water. 15 refs., 10 figs., 2 tabs. 


7659 (DOE/AL/33183—-T16) Multidimensional modeling of 
convective heat transfer with application to IC [internal com- 
bustion] engines: Technical progress report. Jennings, MWJ.; 
Morel, T. Integral Technologies, Inc., Westmont, IL (USA). 18 Jun 
1987. 15p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC04-86AL33183. Order Number 
DE91006926. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to develop a more comprehensive 
understanding of the convective heat transfer process in complex, 
unsteady turbulent reacting flows, typical of those which occur in 
internal combustion engines. The specific area of research will be 
the representation of heat transfer in detailed multi-dimensional 
Navier-Stokes models, and modeling of turbulent transport mecha- 
nisms. The detailed tasks will include a review of relevant prior 
work. Based on this review, and original work done under this con- 
tract, several modeling approaches will be formulated and further 
studied and tested. The tests will be carried out on flow cases 
which have relevance to engine flows, and for which reliable exper- 
imental data exist. Such data will be sought and identified. The 
analytical studies will lead to the determination of the best model- 
ing approaches to be used for heat transfer simulation in internal 
combustion engines. Following that, a detailed study will be carried 
out of spatial and temporal heat flux distribution in a representative 
engine. This will be complemented by a parametric study of engine 
heat transfer dependence on intake flow details, combustion cham- 
ber geometry, engine speed and engine load. 


7660 (DOE/AL/33183-T17) Multidimensional modeling of 
convective heat transfer with application to IC [internal com- 
bustion] engines: Technical progress report. Jennings, M.J.; 
Morel, T. Integral Technologies, Inc., Westmont, IL (USA). 25 Sep 
1987. 17p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC04-86AL33183. Order Number 
DE91006927. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to develop a more comprehensive 
understanding of the convective heat transfer process in complex, 
unsteady turbulent reacting flows, typical of those which occur in 
internal combustion engines. The specific area of research will be 
the representation of heat transfer in detailed multi-dimensional 
Navier-Stokes models, and modeling of turbulent transport mecha- 
nisms. The detailed tasks will include a review of relevant prior 
work. Based on this review, and original work done under this con- 
tract, several modeling approaches will be formulated and further 
studied and tested. The tests will be carried out on flow cases 
which have relevance to engine flows, and for which reliable exper- 
imental data exist. Such data will be sought and identified. The 
analytical studies will lead to the determination of the best model- 
ing approaches to be used for heat transfer simulation in internal 
combustion engines. Following that, a detailed study will be carried 
out of spatial and temporal heat flux distribution in a representative 
engine. This will be complemented by a parametric study of engine 
heat transfer dependence on intake flow details, combustion cham- 
ber geometry, engine speed and engine load. 


7661 (ETDE-mf-1744646) Methods for influencing the 
scatter of pressure course in Otto engines. Eggers, G. Techni- 
sche Univ. Braunschweig (Germany, F.R.). Fakultaet fuer 
Maschinenbau und Elektrotechnik. 2 Nov 1989 168p. (In German). 
Order Number DE91744646. Source: OSTI; NTIS (US Sales Only). 

A 4-stroke Otto engine with continuous petrol injection was used 
to perform studies on methods for influencing the scatter of pres- 
sure course from one cycle to the next by varying parameters in 
the ignition system, exhaust gas delivery and swirl. The variation 
coefficients of maximum pressure, maximum pressure rise and of 





indicated work/working volume, the standard deviation of the posi- 
tion of maximum pressure, and energy conversion steps were used 
to assess scatter. The methods used were prolongation of ignition 
spark duration of a central spark plug system, a spark-plug type 
shortening the ignition phase, a throttle system separate from the 
cylinder, and formation of swirl; these methods were shown to re- 
duce the scatter of the operating characteristics. The author 
provides data on the test methods used, test stand set-up, mea- 
surement data collection and evaluation, and on the variations of 
ignition parameters and flow. (HWJ). 


7662 (ORNL/TM-11586) Ceramic technology for advanced 
heat engines project: Semiannual progress report, October 
1989—March 1990. Oak Ridge National Lab., TN (USA). Sep 1990. 
507p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC05-840R21400. Order Number DE91005644. 
Source: OSTI; NTIS; GPO Dep. 

The Ceramic Technology for Advanced Heat Engines Project 
was developed by the Department of Energy's Office of Trans- 
portation Systems in Conservation and Renewable Energy. This 
project was developed to meet the ceramic technology require- 
ments of the OTT’s automotive technology programs. This project 
is managed by ORNL and is closely coordinated with complemen- 
tary ceramics tasks funded by other DOE offices, NASA, DoD, and 
industry. Research is discussed under the following topics; Tur- 
bomilling of SiC Whiskers; microwave sintering of silicon nitride; 
and milling characterization; processing of monolithics; silicon 
nitride matrix; oxide matrix; silicate matrix; thermal and wear coat- 
ings; joining; design; contact interfaces; time-dependent behavior; 
environmental effects; fracture mechanics; nondestructive evalua- 
tion; and technology transfer. References, figures, and tables are 
included with each topic. 


7663 Fuel injection control apparatus for internal combus- 
tion engine. Kobayashi, Yoshiyuki. 11 Sep 1990. Japan Patent 
priority 121527; CA patent application 22007857. 22p. Source: Mi- 
cromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $4.00 CAN; MF $2.75 CAN. 

The apparatus of the invention provides a fuel injection control 
apparatus for an internal combustion engine for establishing a fuel 
quantity to be injected from a fuel injection valve based on at least 
inlet air pressure and engine speed. The apparatus provides a 
pressure sensor adapted to detect air pressure in a bypass air 
passage. This passage is adapted to guide air into an inlet pas- 
sage which is downstream from an inlet throttle valve. A control 
means is also provided, adapted to calculate a correction factor in 
accordance with at least the temperature of the internal combustion 
engine and to control the quantity of fuel injected from the fuel in- 
jection valve in accordance with the obtained correction factor. By 
use of this correction factor, deterioration of the pressure sensor 
can be prevented, and even if there is a difference in pressure 
between the bypass air passage and the inlet air passage, the per- 
formance of the engine can be improved by properly controlling the 
quantity of injected fuel. 11 figs., 1 tab. 


7664 Rotary engine. Bando, Yoshihiro. 7 Aug 1990. Japan 
Patent priority 169998/89; CA patent application 900624. 60p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A rotary engine comprises a rotor having two side faces, a side 
housing disposed facing to one of the two side faces of the rotor, 
and a center housing disposed facing to the other of the two side 
faces of the rotor. The side housing and the center housing both 
have an intake port formed within them. The intake port of the cen- 
ter housing has an opening end which is dislocated to a retard side 
from an opening end of the intake port formed in the side housing 
facing the intake port. A space is formed between the side face of 
the rotor and the center housing. A relief hole is provided in the 
center housing in a dislocated portion of the opening end of the in- 
take port of the center housing so as to escape a blow-by gas 
pressure from the space. An advantage of the engine of this inven- 
tion is that overheating (and consequent loss of power) of the 
engine is avoided, since gas leakage into the inside of the side 
seal of the rotor is reliably prevented. 19 figs. 
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7665 (DOE/CE-0289P) Electric vehicles. Conservation and 
Renewable Energy Inquiry and Referral Service, Silver Spring, MD 
(USA). Mar 1990. 10p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. Order Number DE91004821. Source: OSTI; 
NTIS; GPO Dep. 

FS 234, Ist Edition. 

Quiet, clean, and efficient, electric vehicles (EVs) may someday 
become a practical mode of transportation for the general public. 
Electric vehicles can provide many advantages for the nation’s en- 
vironment and energy supply because they run on electricity, which 
can be produced from many sources of energy such as coal, natu- 
ral gas, uranium, and hydropower. These vehicles offer fuel 
versatility to the transportation sector, which depends almost solely 
on oil for its energy needs. Electric vehicles are any mode of trans- 
portation operated by a motor that receives electricity from a 
battery or fuel cell. EVs come in all shapes and sizes and may be 
used for different tasks. Some EVs are small and simple, such as 
golf carts and electric wheel chairs. Others are larger and more 
complex, such as automobile and vans. Some EVs, such as fork 
lifts, are used in industries. In this fact sheet, we will discuss 
mostly automobiles and vans. There are also variations on electric 
vehicles, such as hybrid vehicles and solar-powered vehicles. Hy- 
brid vehicles use electricity as their primary source of energy, 
however, they also use a backup source of energy, such as gaso- 
line, methanol or ethanol. Solar-powered vehicles are electric 
vehicles that use photovoltaic cells (cells that convert solar energy 
to electricity) rather than utility-supplied electricity to recharge the 
batteries. This paper discusses these concepts. 


7666 (DOE/ID—-10302) A “one-wire” battery monitoring 
system with applications to on-board charging for electric ve- 
hicles. Nowak, D. (Alabama Univ., Huntsville, AL (USA). Kenneth 
E. Johnson Research Center). EG and G Idaho, Inc., idaho Falls, 
ID (USA); Alabama Univ., Huntsville, AL (USA). Kenneth E. John- 
son Research Center. 8 Oct 1990. 48p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC07- 
761D01570. Order Number DE91005922. Source: OSTI; NTIS; 
GPO Dep. . 

A novel on-board charge system which utilizes a “One-Wire” sys- 
tem for voltage monitoring is discussed and test results obtained 
using the system are presented. The system consists of a 20 kHz 
high frequency charger, an algorithm for charging lead-acid batter- 
ies with gelled electrolyte, such that gassing is avoided, the control 
system to implement this charge algorithm and a one-wire battery 
monitoring system to provide cell/module voltage information to the 
battery charge controller. Prototype elements of the system have 
been tested and the system was installed into an EVA Pacer elec- 
tric vehicle. Charge tests are performed and data taken with the 
system installed. All elements of the system functioned properly 
under user conditions. In particular, the charger demonstrated good 
efficiency, near unity power factor and full programmability. The 
charge controller functioned reliably and without flaw. The one-wire 
monitoring system which permits monitoring of cell/module voltages 
in a battery pack without an extensive conventional wire harness 
has proven effective and voltage measurements have taken fast 
enough for control of charging. It was found that for the purpose of 
voltage monitoring under driving conditions, the system in its 
present form is too slow. 


7667 (EGG-M-90443) Application of the GSFUDS to ad- 
vanced batteries and vehicles. Burke, A.F.; Cole, G.H. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). [1990]. 11p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC07- 
761D01570. (CONF-901207—1: 10. international electric vehicle 
symposium: electric vehicle-a viable technology, Hong Kong (Hong 
Kong), 3-5 Dec 1990). Order Number DE91006116. Source: OSTI; 
NTIS; GPO Dep. 

The GSFUDS approach to determining appropriate battery test 
power profiles is applied to various combinations of advanced bat- 
teries and electric vehicles. Computer simulations are used to 
show that the SFUDS velocity driving profile developed for the ID- 
SEP electric vehicle also yielded energy consumption (Wh/km) and 
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peak power values for other vehicles of greatly different character- 
istics that are in good agreement with the corresponding values for 
the same vehicles on the FUDS driving cycle. The computer re- 
sults also showed that the GSFUDS power steps expressed as 
multiples of the average power, Pav are applicable to electric vehi- 
cles in general for the SFUDS driving profile if the peak power step 
is altered to reflect the changes in the vehicle design. A general 
procedure is given for presenting battery test data in terms of the 
constant power and GSFUDS Ragone curves from which the vehi- 
cle range can be determined for the FUDS and other driving cycles 
for different vehicle designs. 5 refs., 6 figs., 6 tabs. 


7668 (EGG-M-90445) Simulation of electric vehicles with 
hybrid power systems. Burke, A.F.; Cole, G.H. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). [1990]. 16p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC07- 
761D01570. (CONF-901207-3: 10. international electric vehicle 
symposium: electric vehicle-a viable technology, Hong Kong (Hong 
Kong), 3-5 Dec 1990). Order Number DE91006118. Source: OSTI; 
NTIS; GPO Dep. 

Computer programs for the simulation of the operation of electric 
vehicles with hybrid power systems are described. These programs 
treat cases in which high energy density ultracapacitors or high 
power density pulse batteries are used to load level the main en- 
ergy storage battery in the vehicle. A generalized control strategy 
for splitting the power between the main battery and the pulse 
power devices is implemented such that the user can specify the 
nominal battery power as a function of the state-of-charge of the 
ultracapacitor or pulse power battery. The programs display graphi- 
cally on the screen, as they run, the power from both the main 
battery and the pulse power device and the state-of-charge of the 
pulse power device. After each run is completed, a summary is 
printed out from which the effect of load leveling the battery on ve- 
hicle range and energy consumption can be determined. Default 
input files are provided with the programs so various combinations 
of vehicles, driveline components, and batteries of special current 
interest to the EV community can be run with either type of pulse 
power device. Typical simulation results are shown including cases 
in which the pulse power devices are connected in parallel with the 
main battery without interface electronics. 2 refs., 7 figs., 14 tabs. 


7669 (EGG-M-90473) Evaluation of pulse power devices 
in electric vehicle propulsion systems. Burke, A.F. (EG and G 
Idaho, Inc., Idaho Fails, ID (USA)); Dowgiallo, EJ. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). [1990]. 23p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC07- 
761D01570. (CONF-901207-2: 10. international electric vehicle 
symposium: electric vehicle-a viable technology, Hong Kong (Hong 
Kong), 3-5 Dec 1990). Order Number DE91006117. Source: OSTI; 
NTIS; GPO Dep. 

The application of pulse power devices in electric vehicle propul- 
sion systems to load level the main energy storage battery has 
been studied. Both high energy density capacitors (ultracapacitors) 
and high power density, bipolar batteries are considered. Computer 
simulations of vehicle operation with hybrid (two power source) 
powertrains indicated the energy storage capacities of the pulse 
power devices required to load level the main battery are 300 to 
500 Wh for the capacitors and 5 to 10 Ah for the bipolar batteries 
can be reduced from 79 W/kg to about 40 W/kg depending on the 
vehicle gradeability (speed, percent grade, and length of grade) 
desired. Evaluation of the status of the technology for the pulse 
power devices indicated that for both devices, improvements in 
technology are needed before the devices can be used in EV ap- 
plications. In the case of the ultracapacitor, the energy density of 
present devices are 1 to 2 Wh/kg. A minimum energy density of 
about 5 Wh/kg is needed for electric vehicle applications. Progress 
in increasing the energy density of ultracapacitors has been rapid 
in recent years and the prospects for meeting the 5 Wh/kg require- 
ment for EVs appear to be good. For bipolar batteries, a minimum 
power density of 500 W/kg is needed and the internal resistance 
must be reduced by about a factor of ten from that found in 
present designs. 
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7670 (LA-UR-90-4299) An experimental investigation of 
the properties of a non-reacting, supersonic shear layer. Wan- 
tuck, P.J.; Tennant, R.E.; Rothstein, A.D.; Watanabe, H.H. Los 
Alamos National Lab., NM (USA). [1990]. 29p. Sponsored by U.S. 
DOE Office of Administration and Human Resource Management. 
DOE Contract W-7405-ENG-36. (CONF-910117-4: 29. AIAA 
aerospace sciences conference, Reno, NV (USA), 7-10 Jan 1991). 
Order Number DE91005856. Source: OSTI; NTIS; GPO Dep. 

A shear layer formed by the merging of two different mass den- 
sity and velocity, supersonic, inert gas streams (Ar and He) was 
investigated using both intrusive (probes) and non-intrusive (laser- 
based) techniques. Interpretations based upon mean pitot pressure 
surveys, namely shear layer growth rate and compressibility agree 
with established data. An aspirating probe in conjunction with a 
mass spectrometer comprised a gas sampling system for ultimately 
obtaining concentration profiles. Rapid scanning of such flows is 
possible with such a technique but additional efforts are required to 
make quantitative concentration assignments. The technique does, 
however, provide a means of qualitatively assessing mixing rates. 
Finally planar laser-induced fluorescence (PLIF) was used to es- 
tablish spatially and temporally resolved images of the shear layer. 
Obtained images demonstrate the usefulness of PLIF to qualita- 
tively monitor turbulent mixing phenomena in supersonic flows. 17 
refs., 14 figs. 


7671 (ORNL/Sub-84-00221/2) The evaluation of environ- 
mental effects in toughened ceramics for advanced heat 
engines investigation of selected SIC and Si,N, ceramics: Fi- 
nal report, January 1987—August 1987. Hecht, N.L. (Dayton 
Univ., OH (USA). Research Inst.); Graves, G.A.; McCullum, D.E.; 
Berens, A.P.; Goodrich, S.; Wolf, J.D.; Hoenigman, J.R.; Yaney, P.; 
Grant, D.; Hilton, S. Oak Ridge National Lab., TN (USA); Dayton 
Univ., OH (USA). Research Inst. Aug 1990. 91p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC05-840R21400. Order Number DE91005638. Source: OSTI; 
NTIS; GPO Dep. 

The primary focus of this project is an investigation of the effects 
of environment on the mechanical behavior of commercially avail- 
able ceramic materials being considered for use in heat engines. 
Based on results from an earlier study, three materials, two SigN, 
and one SiC, were selected for further characterization and evalua- 
tion. Microstructure, chemistry, physical characteristics, and 
mechanical properties at 25°C and 1450°C were investigated. 25 
refs., 32 figs., 27 tabs. 
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7672 Exhaust gas filter. Haerle, H.A. 28 Aug 1990. Germany, 
F.R. Patent priority P39016099; CA patent application 2008186. 
vp. Source: Micromedia Ltd., Technical Information Centre, 165 
Hotel de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada 
J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A filter is provided for removing harmful components from ex- 
haust gases of combustion engines. The filter of the invention is 
simple to manufacture and operates effectively while taking up little 
space. The filter is made from a band of compression-molded sin- 
ter material provided with spacers, with the band wound into a 
plurality of spirals. Spacers provide the required spacing between 
the individual windings to form flow channels between the wind- 
ings. The band and, if necessary, other parts of the filter are 
sintered together into one unit. The band of sintered material is 
preferably wound about a core that serves both as a definite start- 
ing point for the winding procedure and helps to improve the 
stability of the filter. The use of a support pipe for the core allows a 
simple means of allowing circumvention of the normal filter flow 
path, such as in emergencies. 3 figs. 





7673 Support material for three-way catalysts containing 
platinum group metal and having reduced tendency for H2S 
emission. Koberstein, E.; Engler, B.; Domesie, R.; Schubert, P. 11 
Sep 1990. Germany, F.R. Patent priority P39029131; CA patent 
application 2009029. 8p. Source: Micromedia Ltd., Technical Infor- 
mation Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, 
Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A support material is provided for 3-way catalysts containing Pt- 
group metals for the purification of exhaust gases of internal 
combustion engines. The support is optionally doped with one or 
more oxides of non-noble metals and has a reduced tendency for 
Hz emission. The support consists of active Al2O3 and at least 10 
wt % cerium oxide, relative to the sum of all support constituents. 
The support can be obtained by spray drying an aqueous suspen- 
sion of 0-90 parts by weight of active, optionally lattice-stabilized 
AlzO3 and/or its particular precursor, and 10-100 parts by weight of 
cerium oxide or of one soluble and/or insoluble precursor of the 
cerium oxide, calculated as CeO2, and by annealing the material 
thus obtained for 15 min-24 h at 350-1140°C. The support material 
of the invention may be applied as bulk material in the form of 
extrudates, granules, or pressed parts or as a coating on inert sup- 
ports. It may be doped with oxidic non-noble metals such as the 
oxides of Ti, Zr, La, Ca, Ba, Fe(III), and others, which modify the 
effect of the catalytically active Pt-group elements. Experiments are 
described illustrating preparation of catalyst supports according to 
the invention. 


7674 Apparatus for reducing the content of toxic gases 
expelled from internal combustion engines. Capriulo, B. 4 Sep 
1990. Argentina Patent priority 313093; CA patent application 
2008597. 12p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 
The apparatus of this invention provides a simple but efficient 
solution for reducing the contents of toxic exhaust gases from au- 
tomobiles. The apparatus incorporates the following improvements: 
it eliminates a large percentage of CO from the combustion gases; 
it uses the exhaust gases to gasify the fuel before combustion, and 
the fuel is totally combusted; it is of simple construction, does not 
need maintenance, and the engine needs no modification to install 
the apparatus; the water circuit is eliminated from the cylinder head 
to generate part of the vaporization of the liquid fuel; it ensures a 
controlled richness of the carburant mixture; and it does not take up 
much space in the engine. The apparatus comprises a liquid fuel 
evaporator containing fuel-level controlling means and air intake 
tubes bubbling air into the fuel, the evaporator being surrounded 
by a jacket through which the hot exhaust gases flow. Liquid fuel is 
carried from the evaporator to the carburetor, the outlet of which is 
connected to another conduit coming from the evaporator. The re- 
sulting flow is directed to the inlet manifold of the engine. 2 figs. 
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Refer also to citation(s) 6989, 7658 


7675 (ORNL/FTR-3825) [Production and environmental 
impacts of alternative motor fuels}: Foreign trip report, 
November 19, 1990—November 24, 1990. McGill, R.N. Oak Ridge 
National Lab., TN (USA). 4 Dec 1990. 12p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. Order 
Number DE91005353. Source: OSTI; NTIS; GPO Dep. 

The traveler participated in the 13th meeting of the Executive 
Committee on Alternative Motor Fuels (International Energy 
Agency). Participating countries in addition to the US are Canada, 
Italy, Finland, Japan, Sweden, and New Zealand (absent). The sta- 
tus of five existing annexes was reviewed and a pre-proposal for an 
additional annex to be a review of environmental impacts of fuels 
was presented by the traveler. This was well received by committee 
members, and a detailed proposal for such work will be developed 
for presentation at the next Executive Committee meeting. 
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7676 (UCRL-ID—105666) A computer model for analyzing 
low-yield threshold test ban treaties. Bradford, R.M.; Sokkappa, 
P.R. Lawrence Livermore National Lab., CA (USA). Nov 1990. 32p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE91006222. Source: OSTI; NTIS; 
GPO Dep. 

With the ratification of the Threshold Test Ban Treaty (TTBT), 
there has been increased interest in lowering the nuclear test ban 
threshold from its present level of 150 kilotons and much debate 
about what this lower threshold should be. The uncertainties asso- 
ciated with verifying the TTBT, along with the added difficulties 
associated with lower yields, have aroused concern that a Low- 
Yield Threshold Test Ban Treaty (LYTTBT) may not be sufficiently 
verifiable. This report documents a computer model for analyzing 
the verifiability of LYTTBT options. The model systematically ac- 
counts for the uncertainty inherent in the treaty verification process. 
It helps the user gain insights into the interactions among monitor- 
ing capability, beliefs about Soviet testing strategies, and the 
likelihood of missing violations or making false accusations of viola- 
tions. The model can also account for possible Soviet evasion 
strategies that could systematically reduce the US estimates of So- 
viet test yields. There are eight components of the model, each 
facilitating a different type of analysis. The components are: cavity 
decoupling, verification effectiveness, probability of missed 
violation, probability of false accusation, detectable violation, distin- 
guishable yield, required monitoring capability and expected utility. 
The next six components address the verifiability of alternate LYT- 
TBTs from different perspectives. Finally, the Expected Utility 
component computes the expected overall utility of each threshold 
option. Decision makers can use the various components of the 
model to study issues related to the verifiability of various LYTTBT 
options. Because the model is explicit and quantitative, it provides 
decision makers with rational, defensible analyses, which can be 
used as input when making important treaty and verification deci- 
sions. 2 refs. 5 figs. 
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Refer also to citation(s) 6949, 6997, 7151, 7154, 7197, 7275, 
7341, 7353, 7354, 7363, 7445, 7452, 7598, 7834, 7908, 7934, 
7967, 9027, 9137, 9141, 9147, 9148, 9153, 9161, 9232, 9233, 
9234, 9235, 9236 


7677 (ANL/EP/AS—89/3) Nucleation of copper during su- 
personic expansion. Ahluwalia, R.K.; Im, K.H. Argonne National 
Lab., IL (USA). Dec 1989. 26p. Sponsored by U.S. Department of 
Defense. DOE Contract W-31109-ENG-38. Order Number 
DE91006618. Source: OSTI; NTIS; GPO Dep. 

Nucleation of copper vapor during gas expansion in a supersonic 
nozzle is investigated. Time scales for nucleation delay and super- 
saturation doubling are considered in establishing the need for 
non-steady state nucleation theory. A population balance model is 
constructed for tracking the size spectrum of stable clusters formed 
from self nucleation and exposed to supersaturated gas. It is found 
that at average cooling rates exceeding 10” K/s, copper vapor ex- 
ists in a highly nonequilibrium concentration at the nozzle exit. 
Copper condensation is severely limited by the nucleation kinetics 
and the available residence time. It is influenced by the monomer 
concentration and the nozzle exit pressure and temperature. The 
size spectrum of stable clusters is dominated by small clusters con- 
taining fewer than fifteen molecules. Nucleation persists throughout 
the expansion process because of the inability of the vapor con- 
densation processes to relieve supersaturation buildup due to rapid 
gas cooling. Nucleation rate is sensitive to the surface energy of 
the clusters corresponding to the critical size. Monte-Carlo simula- 
tions of admissible cluster configurations are recommended for 
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determining statistically-averaged surface energies of clusters con- 
taining two-to-twenty molecules. 7 refs., 10 figs., 6 tabs. 


7678 (ANL/FE-90/2) The role of Zr and Nb in oxidation/ 
sulfidation behavior of Fe-Cr-Ni alloys. Natesan, K. (Argonne 
National Lab., IL (USA)); Baxter, D.J. Argonne National Lab., IL 
(USA). Nov 1990. 76p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract W-31109-ENG-38. Order Number DE91005749. 
Source: OSTI; NTIS; GPO Dep. 

O5Structural Fe-Cr-Ni alloys may undergo rapid degradation at 
elevated temperatures unless protective surface oxide scales are 
formed and maintained. The ability of alloys to resist rapid degra- 
dation strongly depends on their Cr content and the chemistry of 
the exposure environment. Normally, 20 wt % Cr is required for 
service at temperatures up to 1000°C; the presence of sulfur, how- 
ever, inhibits formation of a protective surface oxide scale. The 
oxidation and sulfidation behavior of Fe-Cr-Ni alloys is examined 
over a wide temperature range (650 to 1000°C), with particular 
emphasis on the effects of alloy Cr content and the radiation of re- 
active elements such as Nb and Zr. Both Nb and Zr are shown to 
promote protective oxidation behavior on the 12 wt % Cr alloy in 
oxidizing environments and to suppress sulfidation in mixed oxy- 
ger/sulfur environments. Additions of Nb and Zr at 3 wt % level 
resulted in stabilization of Cr203 scale and led to a barrier layer of 
Nb- or Zr-rich oxide at the scale/metal interface, which acted to 
minimize the transport of base metal cations across the scale. 
Oxide scales were preformed in sulfur-free environments and sub- 
sequently exposed to oxygen/sulfur mixed-gas atmospheres. 
Preformed scales were found to delay the onset of breakaway 
corrosion. Corrosions test results obtained under isothermal and 
thermal cycling conditions are presented. 58 refs., 55 figs., 8 tabs. 


7679 (CEA-CONF—9826) System for supporting concep- 
tion in the field of surface treatments. Evrard, J.M. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette, (FR). Dept. 
d'Etudes Mecaniques et Thermiques); Dugue, F.; Gras, M. CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Etudes Mecaniques et Thermiques. 1989. 16p. (in French). 
(CONF-8904399—: Conference on new trends in tribology, Lyon 
(France), 26-27 Apr 1989). Order Number DE91740658. Source: 
OSTI; NTIS (US Sales Only). 

The application of the techniques issued from artificial intelli- 
gence for assisting the development of a computer technical 
memory on a representative subject, which is the surface treat- 
ments and coating in tribology, is illustrated. The development of 
the system is composed of several steps: data acquisition and for- 
matting representation, data validation and software. Particular 
attention is given to the dialogue between the user and the system. 
The study shows that the development of the following points are 
indispensable: the possibility of following the user's reasoning and 
coming back to previous steps or exploring several parallel ways. 


7680 (CNEA-D-DP-FQP—115/303) Carbon steel protection 
in G.S. [Girldler sulphide] plants: Pt.9: Effect of humidity on 
the oxidation of passive scale. Rojo, Enrique. Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). Dept. de Desarrollo 
de Procesos. 1990. 7p. (in Spanish). Order Number DE91615661. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In heavy water plants that use the bithermal exchange H2S-H20, 
a protective scale against corrosion is formed by the action of a 
solution of H2S at high temperature for a tile between 10 to 14 
days. Exposure to humid air during plant shutdown produces an 
oxidation of the scale. The reexposure to the HoS-H2O at low tem- 
perature do not regenerate the original properties of the scale. It 
was concluded that a relative humidity of 50 % was enough to ex- 
clude the oxidation for a period of several months. (Author). 


7681 (CONF-900466-96) Is superplasticity in the future of 
nanophase materials?. Siegel, R.W. Argonne National Lab., IL 
(USA). Jul 1990. 13p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From Spring meeting of the Ma- 
terials Research Society (MRS); San Francisco, CA (USA); 16-21 
Apr 1990. Order Number DE91006079. Source: OSTI; NTIS; GPO 
Dep. 
The ultrafine grain sizes and high diffusivities in nanophase ma- 
terials assembled from atomic clusters suggest that these materials 
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may have a strong tendency toward superplastic mechanical 
behavior. Both small grain size and enhanced diffusivity can be ex- 
pected to lead to increased diffusional creep rates as well as to a 
significantly greater propensity for grain boundary sliding. Recent 
mechanical properties measurements at room temperature on 
nanophase Cu, Pd, and TiO2, however, give no indications of su- 
perplasticity. Nonetheless, significant ductility has been clearly 
demonstrated in these studies of both nanophase ceramics and 
metals. The synthesis of cluster-assembled nanophase materials is 
described and the salient features of what is known of their struc- 
ture and mechanical properties is reviewed. Finally, the answer to 
the question posed in the title is addressed. 34 refs., 6 figs. 


7682 (CONF-900513-3) Solid-particle erosion of alu- 
minum/particulate ceramic composites. Goretta, K.C. (Argonne 
National Lab., IL (USA)); Wu, W.; Routbort, J.L.; Rohatgi, P.K. Ar- 
gonne National Lab., IL (USA). Jun 1990. 10p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 
Conference on the tribology of composite materials; Oak Ridge, TN 
(USA); 1-8 May 1990. Order Number DE91006078. Source: OSTI; 
NTIS; GPO Dep. 

Impact erosion of 2014 aluminum, 2014 aluminum + 20 vol % 
particulate silicon carbide, and 2014 aluminum + 20 vol % particu- 
late aluminum oxide has been studied at room temperature. The 
alloys were tested in the as-received and heat-treated conditions. 
Experiments were conducted with aluminum oxide abrasive in vac- 
uum in a slinger-type apparatus over a range of abrasive size, 
velocity, and angle of impact. Erosion rates were influenced by re- 
inforcement and heat treatment. Reduced ductility, both overall and 
local, attributed to reinforcement or heat treatment, caused, under 
most conditions, more rapid erosion of the composites. The data 
suggest that erosion rate can be minimized by proper microstruc- 
tural control, involving reducing reinforcement segregation and the 
amount of intermetallic compounds. 37 refs., 7 figs. 


7683 (CONF-900910-1) Silver sheathing of high-T, super- 
conductor wires. Wu, C.T. (illinois Inst. of Tech., Chicago, IL 
(USA)); Risch; G.A.; Poeppel, R.B.; Goretta, K.C.; Danyluk, S.; 
Herro, H.M.; McGuire, M.J. Argonne National Lab., IL (USA). Oct 
1990. 13p. Sponsored by U.S. DOE Conservation & Renewable 
Energy; U.S. DOE Energy Research; Illinois Department of Energy 
and Natural Resources. DOE Contract W-31109-ENG-38. From 2. 
world congress on superconductivity; Houston, TX (USA); 10-13 
Sep 1990. Order Number DE91006557. Source: OSTI; NTIS; GPO 
Dep. 

The properties of Ag sheaths on high-temperature super- 
conductors are examined. Ag is chemically compatible with 
YBazCu30, and Bi-based superconductors can be safely copro- 
cessed with them. Residual stresses created by differences in 
thermal expansion coefficients are favorable and can be controlled 
by proper annealing. Although Ag forms low-resistance contact with 
high-temperature superconductors, it is not certain that effective 
cryogenic stabilization by Ag can occur at 77 K and above. 42 
refs., 7 figs. 


7684 (CONF-900936-24) Dose rate dependence of the op- 
tical absorption of Cu implanted silica. Zuhr, R.H. (Oak Ridge 
National Lab., TN (USA)); Magruder, R.H. Ill; Weeks, R.A. Oak 
Ridge National Lab., TN (USA). [1990]. 15p. Sponsored by U.S.° 
DOE Energy Research. DOE Contract AC05-840R21400. From 7. 
international conference on ion beam modification of materials; 
Knoxville, TN (USA); 9-14 Sep 1990. Order Number DE91004765. 
Source: OSTI; NTIS; GPO Dep. 

High purity silica (Spectrosil) samples were implanted with Cu at 
doses from 0.5 x 10'® to 6.0 x 10'€ ions/cm?. Samples implanted 
to a dose of 6.0 x 10’ ions/cm? were implanted at dose rates of 
7.5, 5, 2.6, and 0.7 wA/cm?. Some samples were implanted with 
smaller total doses at dose rates of 7.5 and 2.5 wA/em*. Backscat- 
tering measurements determined the concentration’ of implanted 
ions as a function of dose and depth. The optical absorption, mea- 
sured from 1.8 to 6.0 eV at room temperatures, was observed to 
increase with increasing dose rate in samples implanted with a to- 
tal dose >3.0 x 10'€ ions/cm?. We attribute the increase in optical 
absorption at energies between 2 and 5 eV with dose in these 
samples to the formation of spherical copper colloids of various di- 
ameters. The peak at 2.2 eV that forms at dose levels >3.0 x 





10'® was observed to increase nonlinearly with dose rate. We at- 
tribute this peak to the formation of prolate copper spheroids with 
an aspect ratio of ~2. We suggest that the dose rate dependence 
is due to localized heating which increases with increased dose 
rate. Samples implanted with doses <3 x 10'® ions/cm? did not 
display this same strong dependence on dose rate. For these 
doses copper colloids are not a major source of absorption in the 2 
to 5 eV range. In these samples we attribute the absorption to Cu* 
and to intrinsic defects produced by radiation damage. 17 refs., 4 
figs., 1 tab. 


7685 (CONF-900936-25) lon beam modifications of near- 
surface compositions in ternary alloys. Lam, N.Q. (Argonne 
National Lab., IL (USA)); Tang, S.; Yacout, A.M.; Rehn, L.E.; Stub- 
bins, J.F. Argonne National Lab., IL (USA). Nov 1990. 12p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From 7. international conference on ion beam 
modification of materials; Knoxville, TN (USA); 9-14 Sep 1990. Or- 
der Number DE91006035. Source: OSTI; NTIS; INIS; GPO Dep. 

Changes in the surface and subsurface compositions of ternary 
alloys during elevated-temperature sputtering with inert-gas ions 
were investigated. Theoretically, a comprehensive kinetic model 
which includes all the basic processes, such as _ preferential 
sputtering, displacement mixing, Gibbsian segregation, radiation- 
enhanced diffusion and radiation-induced segregation, was 
developed. This phenomenological approach enabled to predict the 
effects of each individual process or of a combination of processes 
on the compositional modification in model alloys. Experimentally, 
measurements of compositional changes at the surface of a Ag- 
40at%Au — 20at%Cu alloy during 3-keV Ne* bombardment at 
various temperatures were made, using ion scattering spec- 
troscopy. These measurements were interpreted on the basis of 
the results of theoretical modeling. 8 refs., 2 figs. 


7686 (CONF-900936—27) Dynamical behavior of the 
implant profile during ion implantations at elevated tempera- 
tures. Yacout, A.M. (Argonne National Lab., IL (USA)); Lam, N.Q.; 
Stubbins, J.F. Argonne National Lab., IL (USA). Nov 1990. 11p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From 7. international conference on ion beam 
modification of materials; Knoxville, TN (USA); 9-14 Sep 1990. Or- 
der Number DE91006560. Source: OSTI; NTIS; GPO Dep. 

The evolution of the implant distribution in time and space during 
elevated temperature ion implantation has been theoretically inves- 
tigated using a comprehensive kinetic model. The implanted atoms 
were allowed to interact with the surface and with radiation-induced 
point defects. The synergistic effects of Gibbsian segregation, pref- 
erential sputtering, displacement mixing, radiation-enhanced 
diffusion, and radiation-induced segregation, as well as the influ- 
ence of spatially nonuniform defect production were taken into 
account. The effects of the dynamical changes in the ion and dam- 
age distributions during implantation were also incorporated, by 
updating these distributions at high doses, using information ob- 
tained from TRIM calculations. Model calculations were performed 
for Al* and Si* implantation into Ni. 4 refs., 2 figs. 


7687 (CONF-901008-9) Multidisciplinary study of phase 

ation in a supersaturated Ni-Si alloy. Chen, Haydn (Illinois 
Univ., Urbana, IL (USA). Dept. of Materials Science and Engineer- 
ing); Epperson, J.E. Argonne National Lab., IL (USA). Jul 1990. 
13p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38 ;AC02-76ER01198 ;AC02-80ER10744. From Fall 
meeting of the Minerals, Metals and Materials Society on physical 
metallurgy and materials in conjunction with materials week and 
the material applications and services exposition; Detroit, Ml 
(USA); 7-11 Oct 1990. Order Number DE91006586. Source: OST]; 
NTIS; INIS; GPO Dep. 

The subject of +’ precipitation in a Ni-12.5 at. % Si alloy has 
been studied by modern diffraction and scattering techniques in the 
small-angle and large angle regimes, and by transmission electron 
microscopy. Special attention is placed upon the mechanism and 
kinetic evolution of +’ precipitates as a function of ageing condi- 
tions. Methods are shown for the determination of interdiffusion 
coefficient, the interfacial energy and the coherent solubility. The 
strain effect, due to lattice mismatch, on the spatial correlation and 
preferred alignment of precipitates is addressed. Scaling law for 
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the particle growth has been tested against the current theories. 
Results obtained from the three mutually beneficial techniques are 
shown to be consistent, thereby allowing an integral view of the 
phase separation process in this system. 29 refs., 19 figs., 3 tabs. 


7688 (CONF-901035-15) Effect of postdeposition anneal 
ing on structure and chemistry of the TIN film/stee! substrate 
interfaces. Erdemir, A. (Argonne National Lab., IL (USA)); Cheng, 
C.C. Argonne National Lab., IL (USA). [1990]. 22p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract W- 
31109-ENG-38. From 37. national American Vacuum Society 
symposium; Toronto (Canada); 8-12 Oct 1990. Order Number 
DE91006657. Source: OSTI; NTIS; GPO Dep. 

This study deals with solid-state phase transformations occurring 
at interfaces between a TIN film and an AIS! M50 steel substrate 
during post-deposition annealing at 500 and 1000°C. Cross- 
sectional transmission electron microscopy (XTEM) was used to 
investigate the nature of phase transformations at these interfaces. 
The TIN films were ion plated onto M50 steel with an initial Ti un- 
derlayer at 100°C. XTEM and electron-energy-loss spectroscopy of 
the interfaces indicated that the ion-plated Ti underlayers trans- 
formed into a TiC phase during annealing at 500°C and into a 
Ti(C,N) phase during annealing at 1000°C. In addition, the density 
of defects within grains was significantly reduced during annealing 
and the grains themselves became larger. 14 refs., 3 figs. 


7689 (CONF-901105-—43) Effect of aluminum concentra- 
tion and boron dopant on environmental embrittlement in FeAl 
aluminides. Liu, C.T.; George, E.P. Oak Ridge National Lab., TN 
(USA). [1990]. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO05-840R21400. From Fall meeting of the Materi- 
als Research Society; Boston, MA (USA); 24 Nov - 1 dec 1990. 
Order Number DE91005450. Source: OSTI; NTIS; GPO Dep. 

The room-temperature tensile properties of FeAl aluminides were 
determined as functions of aluminum concentration (35 to 43 at. % 
Al), test environment, and surface (oil) coating. The two lower alu- 
minum alloys containing 35 and 36.5% Al are prone to severe 
environmental embrittlement, while the two higher aluminum alloys 
with 40 and 43% Al are much less sensitive to change in test envi- 
ronment and surface coating. The reason for the different behavior 
is that the grain boundaries are intrinsically weak in the higher alu- 
minum alloys, and these weak boundaries dominate the low 
ductility and brittle fracture behavior of the 40 and 43% Al alloys. 
When boron is added to the 40% Al alloy as a grain-boundary 
strengthener, the environmental effect becomes prominent. In this 
case, the tensile ductility of the boron-doped alloy, just like that of 
the lower aluminum alloys, can be dramatically improved by control 
test environment (e.g. dry oxygen vs air). Strong segregation of 
boron to the grain boundaries, with a segregation factor of 43, was 
revealed by Auger analyses. 28 refs., 2 figs., 3 tabs. 


7690 (CONF-901105-46) The stability of irradiation- 
induced defects in NijAl. Pedraza, D.F. (Oak Ridge National 
Lab., TN (USA)); Caro, A.; Farkas, D. Oak Ridge National Lab., TN 
(USA). [1990]. 7p. Sponsored by U.S. DOE Energy Research; 
Fonds National Suisse de la Recherche Scientifique; National 
Energie-Forschung-Fonds. DOE Contract AC05-840R21400. From 
Fall meeting of the Materials Research Society; Boston, MA (USA); 
24 Nov - 1 dec 1990. Order Number DE91005514. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The L1>2 Ni3Al compound is known to be disordered by ion or 
electron irradiation, while preserving its crystalline structure. In this 
work, embedded-atom potentials are used to investigate the 
change of internal energy of the crystal and of the lattice parameter 
as a function of the degree of long range order. Various vacancy- 
interstitial configurations are investigated in order to explore the 
possibility of substantial point defect buildup. It is found that spon- 
taneous recombination is a function of the nature of the interstitial, 
the vacancy-interstitial distance and the characteristics of the 
atomic environment of the pair. The vacancy-interstitial interaction 
is also found to be, in some cases, dependent on the local atomic 
environment. Local disorder, moreover, can produce in some cases 
interstitial trapping. The implications of the effects obtained in the 
present simulations on the possibility of an irradiation-induced 
amorphous transition are discussed. 15 refs., 2 figs., 3 tabs. 
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7691 (CONF-901105-48) The role of twinning in brittle 
fracture of Ti-aluminides. Yoo, M.H.; Fu, C.L.; Lee, J.K. Oak 
Ridge National Lab., TN (USA). [1990]. 10p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 
Fall meeting of the Materials Research Society; Boston, MA (USA); 
24 Nov - 1 dec 1990. Order Number DE91005506. Source: OST]; 
NTIS; GPO Dep. E 

The important roles of (111)[112] twinning in cleavage fracture of 
single phase +-TiAl and TiAl, are assessed on the basis of theoret- 
ically calculated elastic constants, shear fault energies, and 
cleavage energies. The importance of elastic anisotropy in both ho- 
mogeneous twin nucleation theory and dislocation models for twin 
nucleation is emphasized. The twin-slip conjugate relationship 
makes an important contribution to the strain compatibility for local- 
ized plasticity at crack-tip of Mode-| type. The intrinsic brittleness of 
these aluminides is attributed to a combined effect of the low mo- 
bility of slip and twin dislocations and the relatively low cleavage 
strength. Effect of the resolved normal stress on the twin plane is 
to enhance twinning activity at a (110) crack-tip, leading to trans- 
formation toughening of shear type. 28 refs., 8 figs. 


7692 (CONF-901105-56) Calculation of diffraction 
patterns associated with electron irradiation induced amor- 
phization of CuTi. Devanathan, R. (Northwestern Univ., Evanston, 
IL (USA). Dept. of Materials Science and Engineering); Meshii, M.; 
Lam, N.Q.; Okamoto, P.; Sabochik, M.J. Argonne National Lab., IL 
(USA). Nov 1990. 8p. Sponsored by U.S. DOE Energy Research; 
National Science Foundation. DOE Contract W-31109-ENG-38. 
Grant DMR-8802847. From Fall meeting of the Materials Research 
Society; Boston, MA (USA); 24 Nov - 1 dec 1990. Order Number 
DE91006034. Source: OSTI; NTIS; INIS; GPO Dep. 

A new approach that uses the multislice method in conjunction 
with molecular dynamics simulations to study electron irradiation 
induced amorphisation is presented. Diffraction patterns were cal- 
culated for CuTi and found to be more sensitive than the pair 
correlation function to the structural changes preceding amorphisa- 
tion. The results from this approach and from a study of long range 
order are presented. 16 refs., 8 figs. 


7693 (CONF-901105-57) Calculation of defect properties 
of NITi and FeTi. Lutton, R.T. (Air Force Inst. of Tech., Wright- 
Patterson AFB, OH (USA). Dept. of Engineering Physics); 
Sabochick, M.J.; Lam, N.Q. Argonne National Lab., IL (USA). Dec 
1990. 5p. Sponsored by U.S. Department of Defense; U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. From Fall 
meeting of the Materials Research Society; Boston, MA (USA); 24 
Nov - 1 dec 1990. Order Number DE91006033. Source: OSTI; 
NTIS; GPO Dep. 

The energies and configurations of interstitials and vacancies in 
the B2 ordered compounds NiTi and FeTi were calculated using 
atomistic simulation. The stable configuration of a vacancy after the 
removal of an Ni atom was a vacant Ni site; similarly, the removal 
of an Fe atom in FeTi resulted in a vacant Fe site. Removal of a Ti 
atom in both compounds, however, resulted in a vacant Ni or Fe 
site and an adjacent antisite defect. The effective vacancy forma- 
tion energies in NiTi and FeTi were calculated to be 1.48 and 1.07 
eV, respectively. interstitials in NiTi formed split (111) configura- 
tions consisting of a Ni-Ni dumbbell oriented in the (111) direction 
with one or two adjacent antisite defects. The Fe interstitial in FeTi 
had a similar configuration, except the dumbbell contained Fe 
atoms. The Ti interstitial in FeTi formed an (110) Fe-Fe dumbbell. 
8 refs., 2 tabs. 


7694 (CONF-901105-58) Atomistic simulation of 
radiation-induced amorphization of the B2 ordered intermetal- 
lic compound NITi. Sabochick, M.J. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA). Dept. of Engineering Physics); 
Lam, N.Q. Argonne National Lab., IL (USA). Dec 1990. 7p. Spon- 
sored by U.S. Department of Defense; U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From Fall meeting of the Materi- 
als Research Society; Boston, MA (USA); 24 Nov - 1 dec 1990. 
Order Number DE91006032. Source: OSTI; NTIS; INIS; GPO Dep. 

Amorphization of the B2 intermetallic compound NiTi under elec- 
tron irradiation has been investigated using molecular dynamics. 
The effect of irradiation was simulated using two processes: (1) Ni 
and Ti atoms were exchanged, resulting in chemical disorder, and 
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(2) Frenkel pairs were introduced, leading to the formation of 
stable point defects and also chemical disorder upon mutual re- 
combination of interstitials and vacancies. After ~0.4 exchanges 
per atom, the first process resulted in an energy increase of ap- 
proximately 0.11 eV/atom and a volume increase of 1.91%. On the 
other hand, after introducing ~0.5 Frenkel pairs per atom, the sec- 
ond process led to smaller increases of 0.092 eV/atom in energy 
and 1.43% in volume. The calculated radial distribution functions 
(RDFs) were essentially identical to each other and to the calcu- 
lated RDF of a quenched liquid. The structure factor, however, 
showed that long-range order was still present after atom ex- 
changes, while the introduction of Frenkel pairs resulted in the loss 
of long-range order. It was concluded that point defects are neces- 
sary for amorphization to occur in NiTi, although chemical disorder 
alone is capable of storing enough energy to make the transition 
possible. 18 refs., 3 figs. 


7695 (CONF-901105-59) High-speed epitaxy using super- 
sonic molecular jets. Eres, D. Oak Ridge National Lab., TN 
(USA). [1990]. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From Fall meeting of the Materi- 
als Research Society; Boston, MA (USA); 24 Nov - 1 dec 1990. 
Order Number DE91006155. Source: OSTI; NTIS; GPO Dep. 

This paper discusses the use of supersonic jets of gaseous 
source molecules in thin films growth. Molecular jets in free form 
with no skimmers or collimators in the nozzle-substrate path were 
used in the investigation of basic film growth processes and in 
practical film growth applications. The Ge growth rates were found 
to depend linearly on the digermane jet intensity. Furthermore, the 
film thickness distributions showed excellent agreement with the 
distribution of digermane molecules in the jet. High epitaxial Ge 
growth rates were achieved on GaAs (100) substrates by utilizing 
high-intensity pulsed jets. The practical advantages and limitations 
of this film growth technique are evaluated, based on the results of 
microstructural and electrical measurements of heteroepitaxial Ge 
films on GaAs (100) substrates. 8 refs., 4 figs. 


7696 (CONF-901105-—63) First-principles investigation of 
mechanical behavior of B2 type aluminides: FeAl and NiAIl. Fu, 
C.L.; Yoo, M.H. Oak Ridge National Lab., TN (USA). [1990]. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. From Fall meeting of the Materials Research Society; 
Boston, MA (USA); 24 Nov - 1 dec 1990. Order Number 
DE91006284. Source: OSTI; NTIS; GPO Dep. 

First-principles calculations of the elastic constants, shear fault 
energies, and cleavage strength of NiAl and FeAl are presented. 
For NiAl, we find that the dissociation of (111) superdislocation 
into partial dislocations is unlikely, due to a high antiphase bound- 
ary energy and a weak repulsive elastic force between partial 
dislocations. FeAl has a high ideal cleavage strength as a result of 
the directional d-bond formation at the Fe sites. The strong order- 
ing behavior of NiAl is explained in terms of the Al-to-Ni charge 
transfer and the repulsive interaction between Al atoms. The spon- 
taneous glide decomposition of the (111) superdislocation in NiAl 
is also discussed. 8 refs., 2 figs., 2 tabs. 


7697 (CONF-901105-65) A small angle neutron scattering 
investigation of the kinetics of phase separation in an Fe-27.5 
at.% Cr-5.6 at.% Ni alloy. Epperson, J.E. (Argonne National Lab., 
IL (USA)); Rainey, V.S.; Windsor, C.G.; Hawick, K.A.; Chen, H. Ar- 
gonne National Lab., IL (USA). Oct 1990. 7p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 
Fall meeting of the Materials Research Society; Boston, MA (USA); 
24 Nov - 1 dec 1990. Order Number DE91006478. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The small angle neutron scattering has been investigated in situ 
at 450° and 500°C for a polycrystalline, duplex Fe-27.5 at. % Cr- 
5.6 at. % Ni steel. A broad diffuse maximum in the scattering 
function is the signature of the a’-phase formation, and this maxi- 
mum is superimposed on a_ strong, temperature-dependent 
component due to critical magnetic scattering. The time depen- 
dence of the shift in the peak intensity position to lower scattering 
vectors and the increase in peak intensity obey power law scaling 
behavior. Furthermore, the structure function exhibits dynamical 
scaling, after about three hours annealing. It is suggested that this 
behavior could be utilized to predict the microstructure, and hence 





some of the properties, after significantly longer annealing times. 
21 refs., 3 figs. 


7698 (CONF-901105—-68) Electron microscopy study of 
MOCVD-grown TiO, thin films and TiO2/Al,O, interfaces. Gao, 
Y.; Merkle, K.L.; Chang, H.L.M.; Zhang, T.J.; Lam, D. J. Argonne 
National Lab., IL (USA). Nov 1990. 7p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. From Fall 
meeting of the Materials Research Society; Boston, MA (USA); 24 
Nov - 1 dec 1990. Order Number DE91006544. Source: OSTI; 
NTIS; GPO Dep. 

TiOz thin films grown on (1120) sapphire at 800°C by the 
MOCVD technique have been characterized by transmission elec- 
tron microscopy. The TiOz thin films are single crystalline and have 
the rutile structure. The epitaxial orientation relationship between 
the TiOz2 thin films (R) and the substrate (S) has been found to be: 
(101)[010],||(1120)[0001},. Growth twins in the films are commonly 
observed with the twin plane {101} and twinning direction (011). 
Detailed atomic structures of the twin boundaries and TiO2/a-Al2O3 
interfaces have been investigated by high-resolution electron mi- 
croscopy (HREM). When the interfaces are viewed in the direction 
of [010]p/[0001],, the interfaces are found to be structurally coher- 
ent in the direction of [101]p/[1100]s, in which the lattice mismatch 
at the interfaces is about 0.5%. 8 refs., 4 figs. 


7699 (CONF-901105—-72) XRD [x-ray diffraction] and 
HREM [high resolution electron microscopy] studies of 
nanocrystalline Cu and Pd. Nieman, G.W. (Northwestern Univ., 
Evanston, IL (USA). Dept. of Materials Science and Engineering); 
Weertman, J.R.; Siegel, R.W. Argonne National Lab., IL (USA). 
Dec 1990. 7p. Sponsored by U.S. DOE Energy Research; National 
Science Foundation. DOE Contract W-31109-ENG-38. Grant DMR- 
8320157;Grant DMR-8821571. From Fall meeting of the Materials 
Research Society; Boston, MA (USA); 24 Nov - 1 dec 1990. Order 
Number DE91006418. Source: OSTI; NTIS; GPO Dep. 

Consolidated powders of nanocrystalline Cu and Pd have been 
studied by x-ray diffraction (XRD) and high resolution electron mi- 
croscopy (HREM) as part of an investigation of the mechanical 
behavior of nanocrystalline pure metals. XRD line broadening mea- 
surements were made to estimate grain size, qualitative grain size 
distribution and average long range strains in a number of sam- 
ples. Mean grain sizes range from 4-60 nm and have qualitatively 
narrow grain size distributions. Long range lattice strains are of the 
order of 0.2-3% in consolidated samples. These strains apparently 
persist and even increase in Cu samples after annealing at 0.35 
Tm (498K) for 2h, accompanied by an apparent increase in grain 
size of >2x. Grain size, grain size distribution width and internal 
strains vary somewhat among samples produced under apparently 
identical processing conditions. HREM studies show that twins, 
stacking faults and low-index facets are abundant in as- 
consolidated nanocrystalline Cu samples. Methodology, results, 
and analysis of XRD and HREM experiments are presented. 17 
refs., 2 figs., 2 tabs. 


7700 (CONF-901105—73) Tensile strength and creep resis- 
tance in nanocrystalline Cu, Pd and Ag. Nieman, G.W. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Materials Sci- 
ence and Engineering); Weertman, J.R.; Siegel, R.W. Argonne 
National Lab., IL (USA). Dec 1990. 7p. Sponsored by U.S. DOE 
Energy Research; National Science Foundation. DOE Contract W- 
31109-ENG-38. Grants DMR-8320157;DMR-8821571. From Fall 
meeting of the Materials Research Society; Boston, MA (USA); 24 
Nov - 1 dec 1990. Order Number DE91006416. Source: OSTI; 
NTIS; GPO Dep. 

Measurements of tensile strength and creep resistance have 
been made on bulk samples of nanocrystalline Cu, Pd and Ag con- 
solidated from powders by cold compaction. Samples of Cu-Cu2O 
have also been tested. Yield strength for samples with mean grains 
sizes of 5-80 nm and bulk densities on the order of 95% of theoret- 
ical density are increased 2-5 times over that measured in pure, 
annealed samples of the same composition with micrometer grain 
sizes. Ductility in the nanocrystalline Cu has exceeded 6% true 
strain, however, nanocrystalline Pd samples were much less duc- 
tile. Constant load creep tests performed at room temperature at 
stresses of >100 MPa indicate logarithmic creep. The mechanical 
properties results are interpreted to be due to grain size-related 
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strengthening and processing flaw-related weakening. 26 refs., 2 
figs. 


7701 (CONF-901105-77) Thermal spike model of ion- 
induced grain growth. Alexander, D.E. (Argonne National Lab., IL 
(USA)); Was, G.S. Argonne National Lab., IL (USA). Nov 1990. 7p. 
Sponsored by U.S. DOE Energy Research; National Sci- 
ence Foundation. DOE Contract W-31109-ENG-38. Grant 
DMR8603174;Grant DMR8903138. From Fall meeting of the Mate- 
rials Research Society; Boston, MA (USA); 24 Nov - 1 dec 1990. 
Order Number DE91006571. Source: OSTI; NTIS; GPO Dep. 

A thermal spike model has been developed to describe the phe- 
nomenon of ion irradiation-induced grain growth in metal alloy thin 
films. In single phase films where the driving force for grain growth 
is the reduction of grain boundary curvature, the model shows that 
ion-induced grain boundary mobility, M,,, is proportional to the 
quantity Fp?/AH.o,°, where Fp is the deposited ion damage energy 
and AH,on is the cohesive energy of the element or alloy. Experi- 
mental strain growth results from ion irradiated coevaporated 
binary alloy films compare favorably with model predictions. 11 
refs., 1 fig., 1 tab. 


7702 (CONF-910202-2) Microstructural evolution in a 
ferriticmartensitic stainless steel and its relation to high- 
temperature deformation and rupture models. DiMelfi, R.J.; 
Gruber, E.E.; Kramer, J.M. Argonne National Lab., IL (USA). 
[1991]. 19p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract W-31109-ENG-38. From Annual meeting and exhibition of the 
Minerals, Metals and Materials Society; New Orleans, LA (USA); 
17-21 Feb 1991. Order Number DE91006471. Source: OSTI; 
NTIS; GPO Dep. 

The ferritic-martensitic stainless steel HT-9 exhibits an anoma- 
lously high creep strength in comparison to its high-temperature 
flow strength from tensile tests performed at moderate rates. A 
constitutive relation describing its high-temperature tensile behavior 
over a wide range of conditions has been developed. When ap- 
plied to creep conditions the model predicts deformation rates 
orders of magnitude higher than observed. To account for the 
observed creep strength, a fine distribution of precipitates is postu- 
lated to evolve over time during creep. The precipitate density is 
calculated at each temperature and stress to give the observed 
creep rate. The apparent precipitation kinetics thereby extracted 
from this analysis is used in a model for the rupture-time kinetics 
that compares favorably with observation. Properly austenitized 
and tempered material was aged over times comparable to creep 
conditions, and in a way consistent with the precipitation kinetics 
from the model. Microstructural observations support the postulates 
and results of the model system. 16 refs., 10 figs. 


7703 (CONF-910318-12) Computational modeling of GTA 
[gas tungsten arc] welding with emphasis on surface tension 
effects. Zacharia, T.; David, S.A. Oak Ridge National Lab., TN 
(USA). [1990]. 18p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From 13. ASME-JSME interna- 
tional solar energy conference; Reno, NV (USA); 17-22 Mar 1991. 
Order Number DE91004771. Source: OSTI; NTIS; GPO Dep. 

A computational study of the convective heat transfer in the weld 
pool during gas tungsten arch (GTA) welding of Type 304 stainless 
steel is presented. The solution of the transport equations is based 
on a control volume approach which utilized directly, the integral 
form of the governing equations. The computational model consid- 
ers buoyancy and electromagnetic and surface tension forces in 
the solution of convective heat transfer in the weld pool. In addi- 
tion, the model treats the weld pool surface as a deformable free 
surface. The computational model includes weld metal vaporization 
and temperature dependent thermophysical properties. The results 
indicate that consideration of weld pool vaporization effects and 
temperature dependent thermophysical properties significantly influ- 
ence the weld model predictions. Theoretical predictions of the 
weld pool surface temperature distributions and the cross-sectional 
weld pool size and shape wee compared with corresponding 
experimental measurements. Comparison of the theoretically pre- 
dicted and the experimentally obtained surface temperature profiles 
indicated agreement with + 8%. The predicted weld cross-section 
profiles were found to agree very well with actual weld cross- 
sections for the best theoretical models. 26 refs., 8 figs. 
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7704 (CONF-9009323-1) Metallic superlattices: Structural 
and elastic properties. Grimsditch, M. (Argonne National Lab., IL 
(USA)); Schuller, I.K. Argonne National Lab., IL (USA). [1990]. 11p. 
Sponsored by U.S. Department of Defense; U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. Grant N00014-88-K- 
0210. From 6. Latin-American symposium on surface physics; 
Cusco (Peru); 3-7 Sep 1990. Order Number DE91006037. Source: 
OSTI; NTIS; GPO Dep. 

The fabrication and structural characterization of metallic super- 
lattices is discussed. Methods to determine the elastic properties of 
these materials (which can only be prepared as thin films) are re- 
viewed and the results obtained using various techniques are 
summarized. Contrary to theoretical expectation, the elastic proper- 
ties are found to depend on the modulation wavelength. 52 refs., 6 


figs. 


7705 (CONF-9010292-3) Characterization of nanocrys- 
talline Pd by x-ray diffraction and EXAFS. Eastman, J.A. 
(Argonne National Lab., IL (USA)); Fitzsimmons, M.R.; Mueller- 
Stach, M.; Wallner, G.; Elam, W.T. Argonne National Lab., IL 
(USA). Dec 1990. 7p. Sponsored by U.S. DOE Energy Research; 
Federal Republic of Germany; Fulbright Commission. DOE 
Contract W-31109-ENG-38. Contract 523-4003-03M23;Contract 
O3PE1LMU/2. From Acta Metallurgica conference on materials with 
ultrafine microstructures; Atlantic City, NJ (USA); 1-5 Oct 1990. Or- 
der Number DE91006441. Source: OSTI; NTIS; GPO Dep. 

Since the fraction of atoms located within a few atomic distances 
of one or more internal interfaces increases rapidly with decreasing 
grain size in the nanometer regime, it is expected that the structure 
of grain boundaries plays an important role in determining and con- 
trolling the properties of nanocrystalline materials. A high resolution 
electron microscopy study of nanocrystalline Pd found no evidence 
for extended, disordered boundary regions that would differ from 
boundaries in coarse-grained materials. Recent results from x-ray 
diffraction, EXAFS and hydriding studies have yielded clear evi- 
dence that the boundaries in nanocrystalline Pd are ordered and/or 
extremely localized in nature. The present paper will summarize 
and discuss the principal results of these three studies. 12 refs., 4 
figs. 


7706 (CONF-9010292—4) Mechanical behavior of 
nanocrystalline metals. Nieman, G.W. (Northwestern Univ., 
Evanston, IL (USA)); Weertman, J.R.; Siegel, R.W. Argonne Na- 
tional Lab., IL (USA). Oct 1990. 7p. Sponsored by U.S. DOE 
Energy Research; National Science Foundation. DOE Contract W- 
31109-ENG-38. Grant DMR-8320157;Grant DMR-8821571. From 
Acta Metallurgica conference on materials with ultrafine microstruc- 
tures; Atlantic City, NJ (USA); 1-5 Oct 1990. Order Number 
DE91006422. Source: OSTI; NTIS; GPO Dep. 

The influence of grain size or cell size on the mechanical behav- 
ior of metals is well known, although debate continues about 
details of defect control mechanisms. In the past, difficulty in pro- 
ducing bulk samples with grain sizes smaller than about 1 um 
limited mechanical behavior studies in finer-grained materials. Ex- 
pressions relating strength to grain size, determined from studies 
of coarse-grained materials, suggest that reducing grain size into 
the sub-micrometer range results in increased mechanical strength 
at low homologous temperatures. At high temperatures, diffusional 
creep effects may lead to increased ductility. This paper reports the 
major results to date of an ongoing study of the mechanical 
behavior of nanocrystalline metals produced by the inert-gas con- 
densation method; some results have been reported elsewhere. 
Studies of the tensile strength, low-temperature creep and Vickers 
microhardness of Cu, Pd and Ag reported here are complemented 
in this broader study by processing studies, x-ray grain-size and 
strain analyses, and high resolution microscopy studies of nanos- 
tructure and microstructure. The work provides a basis for 
predicting low-temperature mechanical behavior of ultrafine-grained 
metals, subject to some significant constraints imposed by the pro- 
cessing conditions. 16 refs., 2 figs., 3 tabs. 


7707 (DOE/ER/13473-4) Chemical modification of surface 

operties. Koel, B.E.; Windham, R.G. Colorado Univ., Boulder, 
CO (USA). [1987]. 11p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-86ER13473. (CONF-8702187-1: Industry- 
university advanced materials conference, Denver, CO (USA), Feb 
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1987). Order Number DE91005725. Source: OSTI; NTIS; GPO 
Dep. 

Chemically tailoring materials to have new and unique surface 
properties has enormous potential in a wide variety of applications 
for interfacial phenomena in materials science and catalysis. Re- 
cent work from our laboratory on model systems designed to 
explain how changes in geometric and electronic structure of metal 
surfaces affect surface chemistry are discussed. Specifically, the 
influence of potassium and bismuth coadsorption with small 
molecules on a Pt(111) single crystal surface will be described. We 
will also discuss the chemical reactivity of palladium metal mono- 
layers and thin films which have been recently reported to have 
dramatically altered geometric and electronic structure. 31 refs., 3 
figs. 


7708 (DOE/ER/45310-22) Effect of grain boundary struc 
ture on grain boundary diffusivities in the Au/Ag system. Ma, 
Qing, Balluffi, R.W. Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Dept. .of Materials Science and Engineering. 1 Dec 1990. 
7p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-87ER45310. Order Number DE91005785. Source: OSTI; 
NTIS; GPO Dep. 

Grain boundary chemical diffusivities for a series of symmetric 
[001] tilt boundaries in the Au/Ag system were measured by the 
surface accumulation method using newly developed thin-film 
multi-crystal specimens, in which the grain boundaries feeding the 
accumulation surface were all of the same type. Possible effects 
due to segregation at the grain boundaries and surfaces were 
avoided. CSL boundaries of low- (i.e., 5, 13, 17, 25) and also 
more general boundaries with tilt angles between the low-2 orienta- 
tions were selected. The diffusivities were found to vary 
monotonically with tilt angle (i.e., no cusps at low-2’s were found) in 
a manner consistent with the Structural Unit model. 8 refs., 7 figs. 


7709 (DOE/ER/45310-23) Diffraction effects from [111] 
twist boundaries in gold. Majid, |.; Wang, D.; Bristowe, P.D. 
Massachusetts Inst. of Tech., Cambridge, MA (USA). Dept. of Ma- 
terials Science and Engineering. 5 Dec 1990. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-87ER45310. Or- 
der Number DE91005849. Source: OSTI; NTIS; GPO Dep. 

The structural characteristics of [111] twist boundaries in gold 
are investigated using a combination of x-ray diffraction and com- 
puter modeling techniques. Comparison of the measured scattering 
effects with those generated from EAM computer models reveals 
that the [111] boundary displacement field is weak, rotational in 
form and centered on ‘O’ lattice sites. Furthermore, the measured 
intensities of the strong ‘O’ lattice reflections decrease smoothly 
with increasing boundary angle up to 30°, as calculated from the 
model. The effect of double positioning on the diffraction pattern 
and the structural analysis is discussed. 9 refs., 2 figs. 


7710 (DOE/ER/45423-1) The role of microstructural phe- 
nomena in magnetic thin films: Year 1 progress report, 
[August 1990-December 1990]. Laughlin, D.E.; Lambeth, D.N. 
Carnegie-Mellon Univ., Pittsburgh, PA (USA). [1990]. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
90ER45423. Order Number DE91006797. Source: OSTI; NTIS; 
GPO Dep. 

This progress report discusses two areas of research, namely 
the sputtering of Co-Ni-Cr films onto single crystal underlayers and 
the production of Co-Sm thin films with high coercivity. Included 
are a listing of papers submitted for publication, proposed research 
for year li (August 1991—July 1992), and the year Il budget. (JDL) 


7711 (EGG-M-90058) The dynamics of droplet formation 
and detachment in gas metal arc welding. Johnson, J.A.; 
Smartt, H.B.; Clark, D.E.; Carlson, N.M.; Watkins, A.D.; Lethcoe, 
B.J. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC07- 
761D01570. (CONF-9009258-2: Modeling of casting, welding and 
advanced solidification processes engineering foundation confer- 
ence, Davos (Switzerland), 16-21 Sep 1990). Order Number 
DE91006130. Source: OSTI; NTIS; GPO Dep. 

Experimental measurements of gas metal arc welding are re- 
quired for the development and confirmation of models of the 
process. This paper reports on two. experiments that provide 





information for models of the arc physics and of the weld pool dy- 
namics. The heat transfer efficiency of the spray transfer mode in 
gas metal arc welding was measured using a calorimetry tech- 
nique. The efficiency varied from 75 to 85%. A special fixture was 
used to measure the droplet contribution, which is determined to 
be between 35 and 45% of the total input energy. A series of ex- 
periments was performed at a variety of conditions ranging from 
globular to spray to streaming transfer. The transfer was observed 
by taking high-speed movies at 500 to 5000 frames per second of 
the backlighted droplets. An automatic image analysis system was 
used to obtain information about the droplets including time be- 
tween detachments, droplet size, and droplet acceleration. At the 
boundary between the globular and spray modes, the droplet size 
varies between small droplets that melt off faster than average, re- 
‘sulting in a smaller electrode extension, and large droplets that 
melt off slower than average, resulting in an increase in the elec- 
trode extension. 5 refs., 4 figs., 2 tabs. 


7712 (EGG-M-90196) The measurement of single particle 
temperature in plasma sprays. Fincke, J.R. (EG and G Idaho, 
Inc., Idaho Falls, ID (USA)); Swank, W.D.; Bolsaitis, P.P.; Elliott, 
J.F. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC07- 
761D01570. (CONF-9005183-4: 8. symposium on _ energy 
engineering sciences: micro/macro studies of multiphase media, 
Argonne, IL (USA), 9-11 May 1990). Order Number DE91006135. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A measurement technique for simultaneously obtaining the size, 
velocity, temperature, and relative number density of particles en- 
trained in high temperature flow fields is described. In determining 
the particle temperature from a two-color pyrometery technique, as- 
sumptions about the relative spectral emissivity of the particle are 
required. For situations in which the particle surface undergoes 
chemical reactions the assumption of grey body behavior is shown 
to introduce large Temperature measurement uncertainties. Results 
from isolated, laser heated, single particle measurements and in- 
flight data from the plasma spraying of WC-Co are presented. 10 
refs., 5 figs. 


7713 (EUR-12468) Composite to metal jointing project: 
Summary report. McCarthy, J.C. (UKAEA Harwell Lab. (UK). En- 
gineering Div.); Gudge, M.J.; Davidson, R.; Lee, R.J. Commission 
of the European Communities, Luxembourg (Luxembourg). Direc- 
torate General Telecommunications, Information Industries and 
Innovation; UKAEA Harwell Lab. (UK). Engineering Div. 1990. 24p. 
Sponsored by Commission of the European Communities. Contract 
EN3E/058/UK. Source: OSTI; NTIS (US Sales Only); Office for Of- 
ficial Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg. 

The aim of the work has been to improve the design procedures 
for adhesive joints by developing the mathematical models to pre- 
dict joint strength and stiffness, improving the availability of material 
data and gaining an understanding of joint behaviour under creep, 
fatigue and impact loadings. The work has been jointly funded by 
the European Commission and 14 organisations from Europe’s au- 
tomotive, aerospace and adhesive supply industries. Two computer 
programs have been developed. One allows prediction of stresses 
and strains to be calculated in a variety of adhesive bond geome- 
tries and takes account of non-linear material behaviour in both the 
adhesive and adherend. The other enables generation of a stiff- 
ness matrix for an adhesive bond element for inclusion in finite 
element models of large bonded structures. Methods of determining 
adhesive tensile properties have been studied and a relatively new 
technique called laser moire interferometry used to validate the 
computer codes and study the accumulation of strain in adhesive 
joints under static and low frequency loadings. The possibility of 
characterising the low temperature impact performance of adhesive 
joints through the use of Dynamic Mechanical Analysis has also 
been investigated. Three components involving the use of adhesive 
jointing have been made and tested to focus the theoretical work 
of the programme on to real applications. 3 refs., 7 figs., 1 tab. 


7714 (FRCEA-TH-307) Magnetic behaviour of cerium in 
Ce2 Sns and Ce3 Sn, surstructures of Ce Sn3. Stunault, A. 
CEA Centre d’Etudes Nucleaires de Grenoble, 38 (France). Dept. 
de Recherche Fondamentale; Grenoble-1 Univ., 38 (France). Jul 
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1988. 221p. (In French). Order Number DE91744259. Source: 
OSTI; NTIS (US Sales Only). 

The compound studied, Ceo Sns and Ce3 Snz are both or- 
thorhombic, surstructure of cubic Ce Sn3. Magnetic susceptibility 
measurements show in both compounds an antiferromagnetic or- 
der at low temperature and magnetization shows a high anisotropy. 
Magnetization densities are determined by polarized neutron 
diffraction. The cerium site which has two Ce atoms as nearest 
neighbourgs carries all the magnetism in both structures. For Ce. 
Sns moments are directed as the high magnetization axis and 
structure is modulated. Ce; Sn7 presents a simple antiferromag- 
netic order but moment are directed as low magnetization axis. 
Various transitions towards a ferromagnetic order are presented. 
Results are interpreted by measuring the difference between en- 
ergy levels of crystalline field. A model of crystalline field and 
isotrope exchange agrees well with Ces Sn7, but for Ceo Snz it is 
necessary to reduce the magnetic moment which is typical of the 
Kondo effect. 


7715 (IKE-5-232) Determination of the influence of oxide- 
tion on the emittance of metals, shown for steels and titanium. 
Guentert, F. Stuttgart Univ. (Germany, F.R.). Inst. fuer Kernener- 
getik und Energiesysteme; Stuttgart Univ. (Germany, F.R.). 
Fakultaet 5 - Energietechnik. Jul 1990. 240p. (in German). Order 
Number DE91744464. Source: OSTI; NTIS (US Sales Only). 

The influence of oxidation on the emittance of metals is investi- 
gated for several steels (two structural steels, two Cr-steels, one 
Cr-Ni-steel, one silicon steel) and titanium. The emittance is theo- 
retically calculated using an interference layer model and literature 
data for optical constants of metal and oxide. Measurements of the 
total emittance and the spectral emittance at the wavelengths 0.71, 
0.85, 1.0, 1.6, and 2.1 um are performed at temperatures between 
880 and 1320 K. The samples are exposed to an oxidizing atmos- 
phere for a defined time (0.3 to 300 seconds) and the emittance is 
measured during oxidation. There is a distinct relation between the 
measured emittance and the analysed oxide layer thickness. The 
consequence of the behavior of the emittance on the practical py- 
rometrical temperature measurement in steel processing are 
investigated and the measurement errors are estimated. Ratio py- 
rometry leads to greater temperature errors than monochromatic 
pyrometry; for the investigated measuring conditions, valid for steel 
processing, monochromatic pyrometry at wavelengths up to 1 um 
is recommended. Emittance values for various groups of steels are 
given to correct the measured ‘black’ temperatures. (orig/MM). 


7716 (INIS-BR-2364) In situ recrystallization by transmis- 
sion electron microscopy of the 7050 aluminum alloy. Alarcon, 
O.A. (Santa Catarina Univ., Florianopolis, SC (Brazil). Dept. de 
Engenharia Mecanica); Nazar, A.M.M. Instituto de Pesquisas Ener- 
geticas e. Nucleares (IPEN), Sao Paulo, SP (Brazil). [1990] 15p. 
Order Number DE91617151. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In situ recrystallization by TEM in a termomechanically pro- 
cessed 7050 aluminum alloy was investigated. The nucleation of 
recrystallization has occured preferentially at strong deformation 
zones around the coarse particles (0,5 um), which have been 
formed by group of smaller subgrains with similar orientation. The 
recrystallization nuclei have occured by a poligonization process, in 
which the pinning effect due to equilibrium precipitates (50 nm) had 
a important role. The recrystallization event only took place when 
these precipitates were solutioned. The equilibrium precipitates 
have changed the of recrystallization mechanisms at large parti- 
cles, but the overal nucleation rate has not changed since that the 
recrystallized grain size agree with the mean planar separation of 
coarse particles. (author). 


7717 (INIS-BR-2380) Proceedings of 2. Seminary on Mag- 
netic Materials: 2. Seminario sobre Materials Magneticos. 
Associacao Brasileira de Metais (ABM), Sao Paulo, SP (Brazil). 
1989 170p. (CONF-8911265—: 2. seminary on magnetic materials, 
Sao Paulo (Brazil), 10 Nov 1989). Order Number DE91003056. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Individual papers in scope for the database are processed sepa- 
rately. (DLC) 
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7718 (INIS-BR-2380, pp. 55-70) Induced anisotropy in the 
amorphous alloy Co7o 4Fe, ¢SiisBi9. Santos, A.D. (Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica); Missell, F.P. Associacao 
Brasileira de Metais (ABM), Sao Paulo, SP (Brazil). 1989. 170p. (In 
Portuguese). (CONF-8911265—: 2. seminar on magnetic materials, 
Sao Paulo (Brazil), 10-11 Nov 1989). In Proceedings of 2. Semi- 
nary on Magnetic Materials. Order Number DE91003056. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Curves of induced magnetic anisotropy in time function of 
isothermal treatment, to H=0, are obtained for amorphous films of 
composition Co7o,4Fes,6Sii5sBi0, of magnetostriction almost nule, 
in natural and pre-treated samples. A spectrum of activated energy 
was obtained to reversible processes by use of a micromagnetic 
theory about induced anisotropy, based in distribution of two level 
systems. This spectrum of activated energy also respond by evolu- 
tion of the value of the coercive field during the isothermal 
treatment. (V.R.B.). 


7719 (INIS-BR-2380, pp. 97-104) Magnetic behaviour of 
hyper - and hypo eutectic alloys of the systems Fe-R, R= Ce, 
Pr, Nd. Cabral, F.A.O. (Rio Grande do Norte Univ., Natal, RN 
(Brazil). Dept. de Fisica); Gama, S.; Turtelli, F.A.; Machado, F.A.L. 
Associacao Brasileira de Metais (ABM), Sao Paulo, SP (Brazil). 
1989. 170p. (In Portuguese). (CONF-8911265—: 2. seminary on 
magnetic materials, Sao Paulo (Brazil), 10 Nov 1989). In Proceed- 
ings of 2. Seminary on Magnetic Materials. Order Number 
DE91003056. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this present work is study the magnetic 
behaviour of alloys of the systems Fe-R, R= Ce, Pr, Nd, with com- 
position in the vicinity of the eutectic points of the respective 
systems. Also were investigated the influence of thermal treat- 
ments in these properties. The magnetic behaviour is described 
through measures of: (1) magnetic susceptibility AC, to fields of 
low intensities (~ 10e), where are obtained the Curie temperature 
of the samples; (2) hysterese curve in static fields until 18 KOe, 
where are obtained of coercive field. Some alloys when melting 
present a behaviour of one hard ferromagnet. Thermal treatment 
change this behaviour. (V.R.B.). 


7720 (INIS-mf-12714, pp. 408-412) Development of an ac- 
celerator connected with TEM for studying microscopic 
changes of materials under jon irradiation. Shigenaka, Naoto 
(Hitachi Ltd., Ibaraki (Japan). Energy Research Lab.); Hashimoto, 
Tuneyuki; Fuse, Motomasa. Japan Atomic Energy Research Inst., 
Tokyo (Japan). May 1990. 778p. (CONF-900156-—: 2. international 
symposium on advanced nuclear energy research - evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. REACTOR MATERIALS/ 
physical radiation effects; THERMONUCLEAR REACTOR MATERI- 
ALS/physical radiation effects; ION BEAMS/irradiation procedures; 
TRANSMISSION ELECTRON MICROSCOPY; SCANNING ELEC- 
TRON MICROSCOPY; COCKCROFT-WALTON ACCELERATORS; 
CRYSTAL DEFECTS; ARGON IONS; HELIUM IONS; KEV RANGE 
100-1000; AUSTENITIC STEELS; COPPER; IRRADIATION; NEU- 
TRONIC DAMAGE FUNCTIONS 


7721 (INIS-mf-12714, pp. 436-440) Dual lon beam applica- 
tion in nuclear material research. Terasawa, M. (Himeji Inst. of 
Tech., Hyogo (Japan)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1990. 778p. (CONF-900156-: 2. international sympo- 
sium on advanced nuclear energy research - evolution by 
accelerators, Mito (Japan), 24-26 Jan 1990). In Proceedings of the 
2nd international symposium on advanced nuclear energy re- 
search: Evolution by accelerators. Order Number DE90520334. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A dual ion beam system was applied to the studies on (1) radia- 
tion effect on the lattice structure of single crystal SUS310S 
stainless steel, and (2) effect of He irradiation on deuterium (D) 
permeation in SUS316 stainless steel. In the study (1), 1.7 MeV 
He* ions were incident along the <100>, <110>, or <111> axis 
of the specimen. K x-rays of constituent elements induced by the 
He* ions as well as Rutherford backscattered He* ions were mea- 
sured. It was shown that aligned x-ray yieids in the angular scans 
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increase with the irradiation dose except for P atoms, and the de- 
gree of the increase depends very much on the crystallographic 
orientation and the constituent elements. The impurity P atoms 
were found to be situated at the body-centered site of the fee crys- 
tal and to be displaced from this site under He ion irradiation. In 
the study (2), the D permeation was measured under 50 keV D+ 
ion bombardment, for the two cases of He pre-irradiation and si- 
multaneous irradiation. The permeation in the He pre-irradiated 
specimens was found to be affected directly by the reduction of D 
diffusion constant in the He implanted region. When the He irradia- 
tion was made simultaneously with the D implantation, a drastic D 
permeation change occurred after short transient period, which was 
different from the He pre-irradiation. The feature of the permeation 
change was studied for various He flux and temperature. (author). 


7722 (IS-T-1519) Study of O/Ni(100) with LEED [low- 
energy electron diffraction] and AES [auger electron 
spectroscopy] from chemisorption to oxidation. Wang, Wen-Di. 
Ames Lab., IA (USA). 16 Nov 1990. 193p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-82. Order 
Number DE91006694. Source: OSTI; NTIS; GPO Dep. 

The structures formed on the Ni(100) surface during oxygen ad- 
sorption, leading to oxidation, are studied with Video-LEED 
(low-energy electron diffraction) and AES (Auger electron spec- 
troscopy). The temperature- and exposure-dependence in the 
development of LEED patterns observed during oxidation of 
Ni(100), at oxidation temperatures of 80 to 400 K, are investigated 
extensively. Integrated diffraction spot intensities and fractional 
spot profiles are measured quantitatively and continuously, allowing 
unambiguous correlation of various surface processes. AES is 
used to measure the oxidation onset during adsorption and the fi- 
nal relative thickness of the oxide. 48 figs., 79 refs. 


7723 (JAERI-M-90-157) High temperature tensile proper- 
ties of nickel-base superalloys tor intermediate heat 
exchangers of high temperature gas-cooled reactors. Kurata, 
Yuji (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Nakajima, Hajime. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Sep 1990. 45p. (in Japan- 
ese). Order Number DE91744958. Source: OSTI; NTIS (US Sales 
Only); INIS. 

High temperature tensile properties were investigated in the 
ranges 600-1000degC and 5x10-5 - 1.25x10-° /sec using 
SSS113M(Ni-23Cr-18W) and KSN(Ni-15Cr-25W) both of which 
were developed as superalloys for intermediate heat exchangers of 
high temperature gas-cooled reactors. From the results of the ex- 
periments made to study dependence of temperature and of strain 
rate on high temperature tensile properties, the following conclu- 
sions are drawn; (1) Usual stress-strain curves which exhibited 
significant work hardening after reaching proof stress were ob- 
tained below 800degC. However, stress-strain curves which were 
considered to be caused by dynamic recrystallization began to be 
oiserved at the low strain rate above 850degC. Such stress-strain 
curves with peaks and steady-state deformation were obtained at 
1000degC and all strain rates examined. (2) 0.2% proof stress was 
constant or increased a little up to 800 or 850degC with increasing 
temperature. It decreased above 850degC with increasing temper- 
ature and with decreasing strain rate. Tensile strength decreased in 
the range 600-1000degC with increasing temperature and with de- 
creasing strain rate. (3) Elongation and reduction of area for 
SSS113M had the minimum between 700 and 800degC, and those 
for KSN between 800 and 900degC. Ductility of KSN was low 
above 800degC compared with that of SSS113M. (4) Stress-strain 
curves at 950 and 1000degC exhibited steady state deformation 
following single peak or multiple peaks. The relation was formu- 
lated among steady-state deformation stress, strain rate and 
temperature. (5) Fine recrystallized grains were observed in speci- 
mens which displayed stress-strain curves with peaks and 
steady-state deformation. (author). 


7724 (KURRI-TR-334) Effects of neutron irradiation on 
low temperature strength of aluminum alloys and their elec- 
tron beam welded joints. Kaga, Seiichi (Osaka Inst. of Tech. 
(Japan)); Tamura, Toshihiro; Yoshida, Hiroyuki; Miyata, Kiyomi. Ky- 
oto Univ., Kumatori, Osaka (Japan). Research Reactor Inst. Jun 





1990. 33p. (In Japanese). Order Number DE91744817. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Effects of a neutron irradiation on mechanical properties of alu- 
minum alloys have been studied using a miniature tensile testing 
method. In a present study, the aluminum alloys (A7NO1, A5083 
and A6N01) for cryogenic structural materials were selected as the 
testing materials, and their base metals and electron beam welded 
joints were tested at cryogenic temperatures. Results obtained are 
as follows: (1) Tensile strength of base metals and welded joints 
became higher in the order of A7NO01, A5083, and A6N01, and 
their elongations became larger in the order of A5083, AGNO1 and 
A7NO01 after neutron-irradiated up to 1.7 x 107° n/m. (2) All the 
materials exhibited large serrations in the nominal stress-nominal 
strain curves at 4.2K. Little effect of neutron irradiation on the ser- 
ration was observed. (3) The base metal and the welded joint of 
A7N01 exhibited high strength at cryogenic temperature. Increase 
of strength by the irradiation was larger for the welded joint than 
the base metal. Decrease of ductility at cryogenic temperature by 
the irradiation was larger for the base metal than the welded joint. 
Both the base metal and welded joint became sensitive to the exis- 
tence of a notch with the increase of a neutron fluence. (author). 


7725 (LA-11806-MS) Elastic shear modulus: Fits to data 
and extrapolation to large compressions and negative pres- 
sure. Straub, G.K. Los Alamos National Lab., NM (USA). Dec 
1990. 11p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-36. Order Number DE91005996. Source: OSTI; 
NTIS; GPO Dep. 

An analytic form for the elastic shear modulus is presented and 
its fit to data at different compressions is demonstrated for copper 
and tungsten. When only shear modulus at zero pressure and its 
logarithmic derivative are known, an approximate procedure is 
used to generate the parameters for an analytic form for the shear 
modulus. This procedure is demonstrated, and estimates are pro- 
vided of the shear modulus as a function of compression, for Al, 
Cu, Fe, Mo, W, Ta, and U. 5 refs., 3 figs., 3 tabs. 


7726 (LA-11993-MS) CHARADE: A characteristic code for 
calculating rate-dependent shock-wave re . Johnson, 
J.N.; Tonks, D.L. Los Alamos National Lab., NM (USA). Jan 1991. 
117p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-36. Order Number DE91006791. Source: OSTI; 
NTIS; GPO Dep. 

In this report we apply spatially one-dimensional methods and 
simple shock-tracking techniques to the solution of rate-dependent 
material response under flat-plate-impact conditions. This method 
of solution eliminates potential confusion of material dissipation 
with artificial dissipative effects inherent in finite-difference codes, 
and thus lends itself to accurate calculation of elastic-plastic defor- 
mation, shock-to-detonation transition in solid explosives, and 
shock-induced structural phase transformation. Equations are pre- 
sented for rate-dependent thermoelastic-plastic deformation for 
[100] planar shock-wave propagation in materials of cubic symme- 
try (or higher). Specific numerical calculations are presented for 
polycrystalline copper using the mechanical threshold stress model 
of Follansbee and Kocks with transition to dislocation drag. A list- 
ing of the CHARADE (for characteristic rate dependence) code and 
sample input deck are given. 26 refs., 11 figs. 


7727 (LA-UR-90-4208) Shock-wave equation-of-state 
studies at Los Alamos. Morris, C.E. Los Alamos National Lab., 
NM (USA). [1990]. 14p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-36. (CONF-901267—1: Shock 
symposium, Tokyo (Japan), 11-12 Dec 1990). Order Number 
DE91005734. Source: OSTI; NTIS; GPO Dep. 

A history of the shock-wave equation-of-state (EOS) studies at 
Los Alamos is given. Particular emphasis is placed on the pioneer- 
ing research in the 1950s where many of the experimental 
techniques and methods of analysis were developed, which we 
now take for granted. A brief review of shock-wave physics is 
given, which illustrates important hydrodynamic and thermody- 
namic concepts. Recent studies on the EOS of Ti are presented 
with emphasis on the a-to-w phase transition. VISAR wave profiles 
on polycrystalline Ni and single-crystal Ni are presented to deter- 
mine the strengths of these materials at pressure. Low-density 
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polystyrene foam Hugoniot experiments are described and results 
analyzed. 21 refs., 14 figs. 


7728 (LA-UR-90-4266) Microstructural evolution of Fe 
grown on a (001) Cu film and its implication to the elastic 
anomaly in metallic superlattices. Koike, J.; Nastasi, M. Los 
Alamos National Lab., NM (USA). [1990]. 7p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
901105-51: Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91005875. Source: OSTI; NTIS; GPO Dep. 

A large softening of the shear modulus has been reported in 
metallic superlattices composed of insoluble bec/fec metals. In an 
attempt to understand this elastic anomaly, we have studied the 
microstructure of Fe/Cu bilayers as a function of the Fe thickness 
with transmission electron microscopy (TEM). Analysis of the moire 
fringes observed in plan-view TEM images revealed that the fcc Fe 
structure epitaxially grows on the (001) Cu up to a thickness of 2.0 
nm. At 2.3 nm. At 2.3 nm, the bee Fe structure nucleates, accom- 
panying lattice rotation around the growth direction with respect to 
the underlying fee structure. As the Fe thickness further increases, 
the submicron polycrystalline grains formed. Based on these re- 
sults, the microstructure of the metallic superlattices and its relation 
to the softening of the shear modulus will be discussed. 22 refs., 2 
figs 


7729 (LBL-29018) A microstructural study of creep and 
thermal fatigue deformation in 60Sn-40Pb solder joints. Tribula, 
D. Lawrence Berkeley Lab., CA (USA). 2 Jun 1990. 78p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SFO00098. Order Number DE91005404. Source: OSTI; NTIS; 
GPO Dep. 

Thermal fatigue failures of solder joints in electronic devices of- 
ten arise from cyclic shear strains imposed by the mismatched 
thermal expansion coefficients of the materials that bind the joint 
as temperature changes are encountered. Increased solder joint 
reliability demands a fundamental understanding of the metallurigi- 
cal mechanisms that control the fatigue to design accurate 
accelerated probative tests and new, more fatigue resistant solder 
alloys. The high temperatures and slow strain rates that pertain to 
thermal fatigue imply that creep is an important deformation mode 
in the thermal fatigue cycle. In this work, the creep behaviour of a 
solder joint is studied to determine the solder’s microstructural re- 
sponse to this type of deformation and to relate this to the more 
complex problem of thermal fatigue. It is shown that creep failures 
arise from the inherent inhomogeneity and instability of the solder 
microstructure and suggest that small compositional changes of the 
binary near-eutectic Pn-Sn alloy may defeat the observed failure 
mechanisms. This work presents creep and thermal fatigue data 
for several near-eutectic Pb-Sn solder compositions and concludes 
that a 58Sn-40Pb-2in and a 58Sn-40Pb-2Cd alloy show signifi- 
cantly enhanced fatigue resistance over that of the simple binary 
material. 80 refs., 33 figs., 1 tab. 


7730 (LBL-29355) The aluminium-scandium-lithium- 
magnesium system as a potential source of superplastically 
formable alloys. Emigh, R.A. Lawrence Berkeley Lab., CA (USA). 
Jul 1990. 77p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC03-76SF00098. Order Number DE91005369. Source: 
OSTI; NTIS; GPO Dep. 

Alloys from the aluminum-lithium-scandium-magnesium system 
have been cast and rolled for study. The goal is to evaluate this 
system for the development of superplastically formable, high 
strength alloys. Aluminum-scandium-magnesium alloys have shown 
potential as superplastic alloys. These alloys rely on small AlgSc 
(ordered Liz) precipitates for grain structure stabilization and 
strengthening. Additional precipitation strengthening is required to 
raise their strength to levels sufficient for aircraft applications. The 
addition of lithium provides this additional strengthening through 
the formation of AlsLi(5’). To produce the alloys studied in this re- 
search, a unique induction melting furnace was constructed that 
incorporates special features to produce aluminum-lithium alloys 
with low hydrogen content. The furnace also features a water 
cooled, copper casting mold to achieve a moderately rapid solidifi- 
cation rate. This is because the amount of scandium used (0.5 wt 


ERA Vol. 16, No. 3 131 





36 MATERIALS 
3601 Metals and Alloys 


%) is in excess of the solubility limit and AlsSc cannot be re- 
solutionized to any extent. It is therefore desired to super-saturate 
the matrix with as much scandium as possible for later precipita- 
tion. Two high lithium alloys were produced, ALS2 (nominal 
composition Al-2.2Li-O.5 Sc) and AlS4 (nominal composition Al- 
2.0Li-2.2Mg-0.5Sc) that were strengthened with 6’ (Al,Li). These 
alloys exhibited strength and ductility superior to those of 
aluminum-lithium-(magnesium)-zirconium alloys. This is because 
the scandium containing alloys have developed a finer grain struc- 
ture and the Al,Sc precipitates contribute to the alloys strength. 41 
refs., 29 figs. 


7731 (LIU-TEK-LIC—1990-36) Fatigue of coated and laser 
hardened steels. Linkoeping studies in science and technology. 
La Cruz, P. de. Linkoeping Univ. (Sweden). Dept. of Mechanical 
Engineering. 22 Aug 1990. 115p. Order Number DE91617156. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the present work the effect of ion nitriding, laser hardening 
and hot dip galvanizing upon the fatigue limit and notch sensitivity 
of a B-Mn Swedish steel SS 2131 have been investigated. The fa- 
tigue tests were performed in plane reverse bending fatigue (R=1). 
The quenched and tempered condition was taken as the reference 
condition. The microstructure, microhardness, fracture surface and 
coating appearance of the fatigue surface treated specimens were 
studied. Residual stress and retained austenite measurements 
were also carried out. It was found that ion nitriding improves the 
fatigue limit by 53 % for smooth specimens and by 115 % for 
notched specimens. Laser hardening improves the fatigue limit by 
18 % and 56 % for smooth and notched specimen respectively. 
Hot dip galvanizing gives a slight deterioration of the fatigue limit (9 
% and 10 % for smooth and notched specimen respectively). lon 
nitriding and laser hardening decrease the value of the notch sen- 
sitivity factor q by 78 % and 65 % respectively. Hot dip galvanizing 
does not modify it. A simple schematic model based on a residual 
stress distribution, has been used to explain the different effects. It 
seems that the presence of the higher compressive residual 
stresses and the higher uniformity of the microstructure may be the 
causes of the better fatigue performance of ion nitrided specimens. 
(119 refs.) (author). 


7732 (MLM-MU-90-72-0001) Corrosion of copper in 
Mound’s single-pass potable water systems. Schieitweiler, P.M.; 
Miller, P.S. EG and G Mound Applied Technologies, Miamisburg, 
OH (USA). 7 Dec 1990. 21p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-88DP43495. Order Number 
DE91004899. Source: OSTI; NTIS; GPO Dep. 

An increase in the number of copper plumbing failures at Mound 
prompted a thorough analysis of the failed components. Most of 
the components were elbow joints. All of these parts exhibited the 
same type of accelerated deterioration. The failed parts were ana- 
lyzed optically and by scanning electron microscopy. Water 
chemistry, solder, and soldering fluxes were evaluated to determine 
their possible roles in the accelerated attack. Cross-sectioning of 
the elbow joints revealed residual soldering flux and cutting burrs 
on the inside of the elbows. Water analysis showed Mound’s water 
was rated as corrosive. Recommendations for improved workman- 
ship and design are presented. Testing of potable water at a 
regular basis was also recommended. 8 refs., 10 figs., 3 tabs. 


7733 (NUREG/CR-5584) Results of crack-arrest tests on 
two irradiated high-copper welds. Iskander, S.K. (Oak Ridge Na- 
tional Lab., TN (USA)); Corwin, W.R.; Nanstead, R.K. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Engineer- 
ing; Oak Ridge National Lab., TN (USA). Dec 1990. 169p. 
Sponsored by Nuclear Regulatory Commission. DOE Contract 
AC05-840R21400. (ORNL/TM-1 1575). Source: OSTI; NTIS; INIS; 
GPO. 

The objective of this study was to determine the effect of neutron 
irradiation on the shift and shape of the lower-bound curve to 
crack-arrest data. Two submerged-arc welds with copper contents 
of 0.23 and 0.31 wt % were commercially fabricated in 220-mm- 
thick plate. Crack-arrest specimens fabricated from these welds 
were irradiated at a nominal temperature of 288°C to an average 
fluence of 1.9 x 10'® neutrons/cm? (>1 MeV). Evaluation of the 
results shows that the neutron-irradiation-induced crack-arrest 
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toughness temperature shift is about the same as the Charpy V- 
notch impact temperature shift at the 41-J energy level. The shape 
of the lower-bound curves (for the range of test temperatures cov- 
ered) did not seem to have been altered by irradiation compared to 
those of the ASME K,, curve. 9 refs., 21 figs., 10 tabs. 


7734 (PNL-SA-18395) Metastable phase formation in Be- 
Nb intermetallic compounds. Brimhall, J.L.; Charlot, L.A.; 
Bruemmer, S.M. Pacific Northwest Lab., Richland, WA (USA). Nov 
1990. 7p. Sponsored by U.S. Department of Defense. DOE Con- 
tract ACO6-76RL01830. (CONF-901105-50: Fall meeting of the 
Materials Research Society, Boston, MA (USA), 24 Nov - 1 dec 
1990). Order Number DE91005617. Source: OSTI; NTIS; GPO 
Dep. 

Amorphous structures or metastable crystalline phases are pro- 
duced in sputter-deposited Beryllium-Niobium (Be-Nb) alloys (5-15 
at. % Nb) depending on the substrate temperature. The metastable 
phases transform to the stable Be;2Nb, Be;7Nb2Nb phases on an- 
nealing at temperatures >800°C. No BesNb phase was found and 
the Be,7Nb2 phase is stable to low temperature. The Be,2Nb 
phase appeared to have a stoichiometric range of about 5.5 to 7.7 
at. % Nb. The formation of the metastable phases is consistent 
with current models and theories. 17 refs., 1 fig., 2 tabs. 


7735 (RFP-4283) Summary of beryllium specifications, 
current and historical. Abein, S.P.; Kyed, P. EG and G Rocky 
Flats, Inc., Golden, CO (USA). Rocky Flats Plant. 28 Dec 1990. 
32p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC34-90DP62349. Order Number DE91006790. Source: OSTI; 
NTIS; GPO Dep. 

This report summarizes beryllium properties included in pro- 
ducer, Department of Energy, and government specifications. The 
specifications are divided into two major categories: current and 
historical. Within each category the data are arranged primarily ac- 
cording to increasing purity and secondarily by increasing tensile 
properties. Qualitative comments on formability and weldability are 
included. Also, short summaries of powder production and consoli- 
dation techniques are provided. 


7736 (RFP-4456) The solubility of hydrogen in plutonium 
in the temperature range 475 to 825 degrees centigrade. Allen, 
T.H. EG and G Rocky Flats, Inc., Golden, CO (USA). Rocky Flats 
Plant. 1991. 117p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC34-90DP62349 ;AC04-76DP03533. Order Num- 
ber DE91006410. Source: OSTI; NTIS; GPO Dep. 

Thesis. Submitted to University of Colorado. 

The solubility of hydrogen (H) in plutonium metal (Pu) was mea- 
sured in the temperature range of 475 to 825°C for unalloyed Pu 
(UA) and in the temperature range of 475 to 625°C for Pu contain- 
ing two-weight-percent gallium (TWP). For TWP metal, in the 
temperature range 475 to 600°C, the saturated solution has a 
maximum hydrogen to plutonium ration (H/Pu) of 0.00998 and the 
standard enthalpy of formation (AH°y,)) is (-0.128 + 0.0123) kcal’ 
mol. The phase boundary of the sold solution in equilibrium with 
plutonium dihydride (PuH2) is temperature independent. In the tem- 
perature range 475 to 625°C, UA metal has a maximum solubility 
at H/Pu = 0.011. The phase boundary between the solid solution 
region and the metal+PuH2 two-phase region is temperature 
dependent. The solubility of hydrogen in UA metal was also mea- 
sured in the temperature range 650 to 825°C with AH°y.) = (-0.104 
+ 0.0143) kcal/mol and AS°y,) = 0. The phase boundary is tem- 
perature dependent and the maximum hydrogen solubility has H/ 
Pu = 0.0674 at 825°C. 52 refs., 28 figs., 9 tabs. 


7737 (SAND-90-1950C) Mechanisms of selectivity loss 
during tungsten CVD [chemical vapor deposition]. Creighton, 
J.R. Sandia National Labs., Albuquerque, NM (USA). [1990]. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-9010302—1: Workshop on tungsten and other 
advanced metals, Dallas, TX (USA), 22-24 Oct 1990). Order Num- 
ber DE91006627. Source: OSTI; NTIS; GPO Dep. 

The tungsten subfluoride mechanism as well as other proposed 
mechanisms of selectivity loss are reviewed. To further demon- 
strate the viability of the tungsten subfluoride mechanism, we have 
extended the measurement of the tungsten subfluoride production 
rate down to 450°C. We also report results from some preliminary 





experiments designed to identify the selectivity loss mechanism 
when elemental silicon is available for reaction. Comments regard- 
ing the origins of the insulator effect and selectivity loss for silane 
reduction are offered. 23 refs., 2 figs. 


7738 (SAND-90-2831C) Measurements of T. tempera- 
tures of supersaturated Si-As alloys. Lee, Kwang-Ryeol 
(Harvard Univ., Cambridge, MA (USA). Div. of Applied Sciences); 
West, J.A.; Smith, P.M.; Aziz, M.J.; Knapp, J.A. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 6p. Sponsored by U.S. 
DOE Defense Programs; Korea Science and Engineering 
Foundation; National Science Foundation. DOE Contract AC04- 
76DP00789. (CONF-901105-80: Fall meeting of the Materials 
Research Society, Boston, MA (USA), 24 Nov - 1 dec 1990). Order 
Number DE91006774. Source: OSTI; NTIS; GPO Dep. 

The congruent melting point, to T. curve, of crystalline Si-As al- 
loys has been measured in the range of 1.6 to 18.1 at. % arsenic 
by line source electron beam annealing. Alloys were created by ion 
implantation of As into 0.1mm Si-on-sapphire and crystallized by 
pulsed laser melting. T. temperatures decrease from 1673+10K at 
2.0 at. % As to 1516 +30K at 18.1 at. % As. The results of these 
measurements are significantly higher than the previous results of 
studies using pulsed laser melting techniques. Advantages of the 
e-beam technique over previous techniques are discussed. Chemi- 
cal free energy functions of the solid and liquid phases were 
calculated from existing thermodynamic data. The calculated T, 
curve agrees with the measured values only in low concentration 
region (less than 8 at. %). 17 refs., 2 figs., 2 tabs. 


7739 (SAND-90-8231) Large-strain quasi-static compres- 
sion materials tests in support of penetration modeling 
research. Brandon, S.L.; Totten, J.J. Sandia National Labs., Liver- 
more, CA (USA). Sep 1990. 20p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. Order Number 
DE91004147. Source: OSTI; NTIS; GPO Dep. 

Target penetration by projectiles typically generates large strains, 
at least locally. Hence, accurate analytic modeling of penetration 
demands that constitutive models be calibrated using large strain 


material test data. Tensile test data is limited by specimen necking 


(the Considere criterion), restricting attainable strains. Linear 
extrapolation of tensile data to target strains can seriously overesti- 
mate the material flow stress, resulting in erroneously stiff 
analytical predictions. That is, other tests which can attain larger 
strains often reveal a continually decreasing tangent modulus at 
large strains. We report quasistatic room temperature compression 
tests approaching true strains of « = —1. A few tensile tests are 
included to illustrate the previous point. Materials tested are 7075- 
T651, 5083-H131, and 6061-T651 aluminum alloys, 4340 steel and 
X21-C tungsten alloy. 7 refs., 6 figs. 


7740 (SHIM-89, pp. 113-115) Magnetic behaviour of iso- 
lated impurities in metals studied with the Pad-method. 
Bertschat, H.H. (Hahn-Meitner-Institut, Berlin G.m.b.H. (DE)); Bie- 
dermann, K.; Haas, H.; Kowallik, R.; Mahnke, H.E.; Mueller, W.; 
Seeger, S.; Spelimeyer, B.; Zeitz, W.D. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283-—: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The Perturbed Angular Distribution (PAD) method is applied to 
study the local magnetic behavior of isolated transition element im- 
purities in metals. The localization of 3d-electrons in alkali metal 
hosts and the magnetic interactions of impurity atoms on different 
lattice sites are discussed. The temperature dependent magnetic 
fields are determined from spin rotation spectra. The Larmor fre- 
quencies are parametrized, in order to study the local magnetism. 
The results of the implantation of © Ni in alkali metals and of 54Fe 
in Ce, La and Sc are discussed. 


7741 (SHIM-89, pp. 117-120) Electronic energy loss- 
induced effects in FegsB;5; amorphous alloys irradiated by 
high energy heavy lons. Audouard, A. (Nancy |, Univ. (FR). Lab. 
de Physique du Solide); Balanzat, E.; Jousset, J.C.; Fuchs, G.; 
Lesueur, D.; Thome, L. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283-: SHIM 89: 
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1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

The growth of the sample dimensions occurring in amorphous al- 
loys irradiated with high energy heavy ions is investigated. The 
experiments performed to confirm the growth effect and understand 
its origin, and to demonstrate that electronic energy loss can also 
be responsible for damage creation in metallic systems are sum- 
marized. The irradiation of amorphous Fe85Be15 ribbons is carried 
out at Ganil. For studying the growth phenomenon, external tensile 
stresses were applied. Electrical resistance measurements were 
performed. 


7742 (SHIM-89, pp. 121-123) The contribution of elec 
tronic energy losses to radiation damage in metallic materials. 
Dunlop, A. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (FR). Dept. de Technologie). Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283—: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The electronic slowing down effects on irradiation damage in 
metallic materials is investigated. The damage process under very 
high Xe ions irradiation (8 GeV) with electronic slowing down in the 
range of 10 to 40 MeV/micron was studied at Ganil. Low tempera- 
ture electrical resistance measurements, transmission electron 
microscopy observations and strain measurements are carried out 
in a series of metallic materials. The investigation shows that 
electronic slowing down has distinct effects in amorphous and crys- 
talline metallic materials. 


7743 (SHIM-89, pp. 125-127) Irradiation of pure gallium 
by Xe lions (3.5 GeV). Dural, J. (Centre Interdisciplinaire de 
Recherche avec des lons Lourds 14 - Caen (FR)); Toulemonde, 
M.; Paumier, E.; Bogdanski, P.; Girard, J.P. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283—: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The results of the irradiation experiments carried out on pure 
gallium at Ganil facility are discussed. '*° Xe beams with 27 MeV/ 
A energy are used. The aim of the experiment is the investigation 
of the following hypothesis: after irradiation, if the solid is actually 
melt along the ion path, it is possible to freeze the liquid phase into 
an amorphous one if the latter is stable. The resistivity increment 
of the sample increases as a function of fluence. The path on 
which the electron energy must be spread before the equilibrium 
temperature can be reached, between the electrons excited by the 
ion and the lattice atoms, was calculated. 


7744 (UCRL-JC—104590) A comparative study of short 
range order in Fe-Cr and Fe-V alloys around equiatomic com- 
position. Turchi, P.E.A. (Lawrence Livermore National Lab., CA 
(USA)); Sluiter, M.; Stocks, G.M. Lawrence Livermore National 
Lab., CA (USA). 4 Dec 1990. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-48 ;AC05-840R21400. 
(CONF-901105-39: Fall meeting of the Materials Research Soci- 
ety, Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91005230. Source: OSTI; NTIS; INIS; GPO Dep. 
Configurational energies have been calculated for equiatomic Fe- 
Cr and Fe-V alloys possessing the high temperature bec crystalline 
structure, within a first principles electronic band structure ap- 
proach. In agreement with experimental facts, a tendency towards 
order, with a B2 ordered structure of CsCl type, is found for FeV 
whereas phase separation characterized FeCr. These results sug- 
gest that the nature of short range order in the high temperature 
bee solid solution is not the primary driving force for describing the 
structural transformation from bee to sigma which takes place in 
both alloys upon decreasing temperature. 15 refs., 9 figs., 1 tab. 


7745 (WSRC-MS-90-151) A metallurgical evaluation of 
stress corrosion cracking in large diameter stainless steel 
piping. Wheeler, D.A.; Rawl, D.E. Jr.; Louthan, M.R. Jr. Westing- 
house Savannah River Co., Aiken, SC (USA). [1990]. 14p. 
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Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-9007133-4: 23. international metallographic 
society annual convention, Cincinnati, OH (USA), 22-25 Jul 1990). 
Order Number DE91005658. Source: OSTI; NTIS; GPO Dep. 

Ultrasonic testing (UT) of the stainless steel piping in the primary 
coolant water system of SRS reactors indicates the presence of 
short, partly-through-wall stress corrosion cracks in the heat- 
affected zone of approximately 7% of the circumferential pipe 
welds. These cracks are thought to develop by intergranular nucle- 
ation and mixed mode propagation. Metallographic evaluations 
have confirmed the UT indications of crack size and provided evi- 
dence that crack growth involved the accumulation of chloride 
inside the growing crack. It is postulated that the development of 
an oxygen depletion cell inside the crack results in the migration of 
chloride ions to the crack tip to balance the accumulation of posi- 
tively charged metallic ions. The results of this metallurgicial 
evaluation, combined with structural assessments of system in- 
tegrity, support the existence of leak-before-break conditions in the 
SRS reactor piping system. 13 refs., 9 figs. 


7746 Method of conditioning an article of shape memory 
metallic alloy having two reversible shape memory states. 
Grenouillet, G. 18 Sep 1990. Switzerland Patent priority 428897; 
CA patent application 2009580. 23p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

A method is provided for conditioning an article of shape mem- 
ory metallic alloy capable of undergoing reversible transformation 
from the crystallographic phase of the austenitic type to a crystallo- 
graphic phase of the martensitic type. According to the invention, 
the article is first formed at ambient temperature to a shape consti- 
tuting a first shape memory state. The article is mechanically 
maintained in its first shape memory state and heated to transform 
it into a state of the austenitic crystallographic phase. The mechan- 
ically held article is suddenly lowered in temperature and subjected 
to.a thermal stabilization treatment while still preserving its 
austenitic state. The article is finally subjected to an education pro- 
cess in order to shape it into the second shape memory state. The 
method is illustrated for the case of a spring formed of an alloy 
comprising approximately 75% Cu, 18% Zn, and 7% Al, but the 
method is applicable to other alloys such as Ti-Ni, Ti-Ni-X, Cu-Al-X, 
and Fe-X, where X represents a whole range of metallic additives. 


10 figs. 
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Refer also to citation(s) 6997, 7396, 7537, 7542, 7662, 7671, 
7679, 7681, 7688, 7722, 7913, 7956, 8924, 9028, 9030, 9233, 
9241, 9243 


7747 (AECS-C/SS—15) Preparation and characterisation of 
LaBaCaCu,0, and La,.,Ba;.7Cu30,. Takriti, S.; Ulug, B.; 
Stastny, P.; Mechdadi, F.; Poddar, A.; Placskowski, T.; Ares, O. 
Atomic Energy Commission, Damascus (Syria). Jul 1990. 14p. 
(CONF-9003236-: Experimental workshop on high temperature su- 
perconductors and related materials, Trieste (Italy), 12 Mar 1990). 
Order Number DE91615673. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An important subject for understanding the mechanism of high 
temperature superconductivity is the investigation of the substituted 
compounds of the 123 system. A new superconductor compounds 
have been prepared by solid state reaction from the stochiometric 
amounts of oxide and carbonite materials. crystal structures were 
found to be tetragonal for both samples, and the electrical resistiv- 
ity data obtained by the four probe technique. LaCaBaCu307.1 
sample reached zero resistivity at 83 K, while La,.3Ba,;.7Cug07.1 
sample reached zero resistivity at 33 K and it has almost metalic 
behaviour. 4 refs., 9 figs., 4 tabs. (author). 


7748 (CEA-CONF—10107) Irradiation of: MOS field effect 
structures effect of the radiation dose. Leray, J.L. CEA Centre 
d'Etudes de Bruyeres-le-Chatel, 91 (France). 1989. 97p. (In 
French). (CONF-8909345-: ). Order Number DE91740747. 
Source: OSTI; NTIS (US Sales Only). 
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The radiation effects on the structure and the operation of a 
metal-oxide semiconductor (MOS) are studied. The phenomenol- 
ogy of the radiation damage is analyzed as a function of the 
accumulated radiation dose and the time. The chronology of the 
phenomena which takes place in the oxide and the radiation tran- 
sient phases in MOS structures are discussed. The equivalence of 
different radiations on SiO2 and other semiconductors is analyzed. 
The models applied to the study of the radiation permanent effects 
are reviewed. 


7749 (CEA-CONF—10108) Integrated circuits of silicon on 
insulator S.O.I. technologies: State of the art and perspec 
tives. Leray, J.L. (CEA Centre d’Etudes de Bruyeres-le-Chatel, 91 
(FR)); Dupont-Nivet, E.; Raffaelli, M.; Coic, Y.M.; Musseau, O.; 
Pere, J.F.; Lalande, P.; Bredy, J.; Auberton-Herve, A.J.; Bruel, M.; 
Giffard, B. CEA Centre d'Etudes de Bruyeres-le-Chatel, 91 
(France). 1989. 24p. (In French). (CONF-8909345-: Radecs '89: 
radiations effects on components and systems, Montpellier 
(France), 11-14 Sep 1989). Order Number DE91740758. Source: 
OSTI; NTIS (US Sales Only). 

Silicon On Insulator technologies have been proposed to in- 
crease the integrated circuits performances in radiation operation. 
Active researches are conducted, in France and abroad. This 
paper reviews briefly radiation effects phenomenology in that par- 
ticular type of structure S.O.1. New results are presented that show 
very good radiation behaviour in term of speed, dose (10 to 100 
megarad (Si)), dose rate and S.E.U. performances. 


7750 (CONF-900466-98) The hardness and elastic modu- 
lus of TIN films as determined by ultra-low load indentation. 
O'Hern, M.E. (Oak Ridge National Lab., TN (USA)); Oliver, W.C.; 
McHargue, C.J.; Rickerby, D.S.; Bull, S.J. Oak Ridge National 
Lab., TN (USA). [1990]. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From Spring meeting of 
the Materials Research Society (MRS); San Francisco, CA (USA); 
16-21 Apr 1990. Order Number DE91006336. Source: OSTI; NTIS; 
GPO Dep. 

The mechanical properties of a series of titanium nitride films on 
stainless steel substrates have been evaluated using an indenta- 
tion technique with a mechanical properties microprobe (MPM). 
The MPM makes possible measurement of film properties without 
contribution by the substrate material. The titanium nitride films 
were deposited with a PVD technique known as sputter ion plating 
(SIP). Deposition substrate bias was varied from 0 to —120 V, 
while keeping other deposition parameters constant. With increas- 
ing negative substrate bias, dramatic increases in hardness and 
elastic modulus have been observed. 2 refs., 2 figs. 


7751 (CONF-900817-3) Pinning in twin boundaries of 
YBa,Cu,07_; single crystals. Kwok, W.K. (Argonne National 
Lab., IL (USA)); Welp, U.; Vandervoort, K.G.; Crabtree, G.W.; Liu, 
J.Z.; Brooks, J.; Hettinger, J.; Hannahs, S.T.; Fleshler, S. Argonne 
National Lab., IL (USA). [1990]. 4p. Sponsored by U.S. DOE 
Energy Research; National Science Foundation. DOE Contract W- 
31109-ENG-38. Contract STC-8809854. From LT-19 satellite 
conference on high-temperature superconductivity; Cambridge 
(UK); 13-15 Aug 1990. Order Number DE91006019. Source: OSTI; 
NTIS; GPO Dep. 

We present direct observation of Lorentz force induced flux mo- 
tion and pinning by twin boundaries in single crystal YBagCu3O7 _ 5. 
From AC magnetoresistance measurements, we derive the effec- 
tive pinning potential attributed to twin boundaries. 7 refs., 3 figs. 


7752 (CONF-900910-2) Texture analysis of bulk 
YBa2Cu30, by neutron diffraction. Kallend, J.S. (Illinois Inst. of 
Tech., Chicago, IL (USA)); Biondo, A.C.; Schultz, A.J.; Goretta, 
K.C. Argonne National Lab., IL (USA). Sep 1990. 10p. Sponsored 
by U.S. DOE Conservation & Renewable Energy; U.S. DOE 
Energy Research; National Science Foundation. DOE Contract W- 
31109-ENG-38. Contract STC-8809854. From 2. world congress 
on superconductivity; Houston, TX (USA); 10-13 Sep 1990. Order 
Number DE91006563. Source: OSTI; NTIS; GPO Dep. 

Neutron diffraction has been used to generate Orientation Distri- 
bution Functions for two sinter-forged YBazCu3O0, specimens. 
Sinter forging imparted a strong texture, with c axes of crystals 





preferentially aligned parallel to the forging direction. The distribu- 
tion of a and b axes was not uniform, which may have implications 
to critical current density. 14 refs., 6 figs. 


7753 (CONF-900910-3) Control of YBa2Cu,07_, degrada- 
tion during heat treatment. Dorris, S.E. (Argonne National Lab., 
IL (USA)); Poeppel, R.B.; Picciolo, J.J.; Balachandran, U.; Lana- 
gan, M.T.; Zhang, C.Z.; Merkle, K.; Gao, Y.; Dusek, J.T.; Jordan, 
H.E.; Schiferl, R.F.; Edick, J.D. Argonne National Lab., IL (USA). 
Oct 1990. 13p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy; U.S. DOE Energy Research; National Science 
Foundation. DOE Contract W-31109-ENG-38. Contract DMR- 
8809854. From 2. world congress on superconductivity; Houston, 
TX (USA); 10-13 Sep 1990. Order Number DE91006564. Source: 
OSTI; NTIS; GPO Dep. 

The importance of closely controlling the furnace atmosphere 
during processing of YBapCuz07_, (YBCO) was examined. The 
stability of YBCO during sintering was studied as a function of CO2 
partial pressure in CO2/O2 gas mixtures. The zero-field critical cur- 
rent density, J., decreased with increasing CO2 partial pressure, 
and ultimately reached zero, even though Meissner effect mea- 
surements showed that the bulk of the samples with zero transport 
Je remained superconducting. Examination of the microstructure 
and composition of the samples by TEM, AEM, and SIMS showed 
the presence of BaCuO2 and BaCu2O> at a minority of the grain 
boundaries. Near other grain boundaries, where second phases 
were not readily evident, the structure was found to be tetragonal 
for several tens of nm up to the grain boundaries, whereas the 
grain interiors were found to be orthorhombic. At high partial pres- 
sures of COs, YBCO completely decomposed to BaCOs, 
Y2BaCuOs (211), and CuO. In the firing of plastically processed 
superconductors, such as extruded YBCO coils, it was found that 
the use of reduced total pressure prevents the decomposition of 
YBCO. 13 refs., 5 figs., 2 tabs. 


7754 (CONF-900944—29) Tunneling spectroscopy mea- 
surements on low-leakage junctions of Nd; gsCep ;s5CuO,_, 
and Ba,_,KxBiO3. Zasadzinski, J.F. (Illinois Inst. of Tech., 
Chicago, IL (USA)); Tralshawala, N.; Huang, Qiang; Gray, K.E.; 
Hinks, D.G. Argonne National Lab., IL (USA). [1990]. 5p. Spon- 
sored by U.S. DOE Energy Research; National Science 
Foundation. DOE Contract W-31109-ENG-38. From Applied super- 
conductivity conference; Aspen, CO (USA); 24-28 Sep 1990. Order 
Number DE91006585. Source: OSTI; NTIS; GPO Dep. 

Tunneling measurements are reported for Nd; gsCeo 15CuO,4_, 
(NCCO) and Ba,_,KxBiO,; (BKBO) using the point-contact tech- 
nique with a Au or Nb tip. The junctions display very low zero-bias 
conductance values of <1% for BKBO and ~10% for NCCO, and 
show sharp conductance peaks at eV = + A. In the case of BKBO, 
the normalized conductance can be fit with a BCS density of states 
with thermal smearing only. The energy gaps are in good agree- 
ment with optical measurements and lead to values of 2AkT-in the 
range of 3.5-4.0 for both compounds implying moderate coupling 
strength. The tunneling conductance data at high bias voltages dis- 
play reproducible structures which are characteristic of phonon 
effects as found in conventional superconductors. We have ob- 
tained the Eliashberg functions, a*F(w), and the resulting values of 
determined from this analysis are consistent with the measured 
values of the strong-coupling ratio, 2A/kT-. We conclude that the 
pairing mechanism in both materials is principally phonon medi- 
ated. 12 refs., 6 figs., 1 tab. 


7755 (CONF-900944-30) Measurements of the rf surface 
resistance of high-T;superconductors. Delayen, J.R.; Bohn, 
C.L.; Roche, C.T. Argonne National Lab., IL (USA). [1990]. 4p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-31109-ENG-38. From Applied superconductivity conference; As- 
pen, CO (USA); 24-28 Sep 1990. Order Number DE91006554. 
Source: OSTI; NTIS; GPO Dep. 

An experimental program is being conducted to assess the appli- 
cability of high-T-superconductors for use in high power rf and 
microwave devices. The program involves the measurement of the 
rf surface resistance of high-T;samples at frequencies between 
0.15 and 40 GHz and rf surface magnetic fields as high as 640 
gauss. Polycrystalline samples were found to have surface resis- 
tances which increase monotonically with rf-field amplitude, 
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saturating at high field at a few percent of the normal-state surface 
resistance just above T.. 13 refs., 2 figs., 1 tab. 


7756 (CONF-900944-31) Characterization of composite 
high temperature superconductors for magnetic bearing appli- 
cations. Weinberger, B.R. (United Technologies Corp., East 
Hartford, CT (USA). Research Center); Lynds, L.; VanValzah, J.; 
Eaton, H.; Hull, J.R.; Mulcahy, T.M.; Basinger, S.A. Argonne 
National Lab., IL (USA). [1990]. 28p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract W-31109-ENG-38. 
From Applied superconductivity conference; Aspen, CO (USA); 24- 
28 Sep 1990. Order Number DE91006552. Source: OSTI; NTIS; 
GPO Dep. 

A study of high temperature superconductor composites for use 
in magnetic bearings applications is presented. Fabrication and 
characterization techniques are described. Magnetometry and me- 
chanical force measurements are correlated with a particular 
emphasis on the role of superconductor particle size. Results are 
discussed in terms of fundamental limits of Meissner effect levita- 
tion. 21 refs., 11 figs., 1 tab. 


7757 (CONF-900944-32) Dissipation in high-temperature 
superconductors in a magnetic field. Kim, D.H.; Gray, K.E.; 
Kampwirth, R.T.; McDonald, D.B.; McKay, D.M. Argonne National 
Lab., IL (USA). [1990]. 5p. Sponsored by U.S. DOE Energy 
Research; National Science Foundation. DOE Contract W-31109- 
ENG-38. Contract STC-8809854. From Applied superconductivity 
conference; Aspen, CO (USA); 24-28 Sep 1990. Order Number 
DE91006596. Source: OST!; NTIS; GPO Dep. 

The absence of a Lorentz force dependence on dissipation in 
the highly anisotropic highly high-temperature superconductor, 
Tl2BagCaCuz20,, has been measured over a wide range of current 
densities in broadened resistive transitions, current-voltage charac- 
teristics, magnetoresistances, and critical current densities, Jc. The 
magnetoresistances are very useful to find out the correct tempera- 
ture and field dependences of the activation energy. As an 
alternative to flux motion, we consider a Josephson-coupling model 
which is consistent with the broadened resistive transitions and the 
lack of Lorentz-force dependence. We found that the Josephson- 
coupling model agrees with the temperature dependences of the 
activation energy and J, and is better matched to the weak field 
dependence of J, than the flux creep model. Possible origins of 
Josephson junctions in high-quality films and single crystals are 
discussed. 12 refs., 6 figs. 


7758 (CONF-900944-34) Mechanisms. controlling the 
in-situ formation and superconducting properties of Bi-Sr-Ca- 
Cu-O films. Kampwirth, R.T.; Grace, J.M.; Miller, D.J.; McDonald, 
D.B.; Gray, K.E.; Reiten, M.; Ascolese, M.; Latvakoski, H. Argonne 
National Lab., IL (USA). [1990]. 5p. Sponsored by U.S. DOE En- 
ergy Research; National Science Foundation. DOE Contract 
W-31109-ENG-38. Contract STC-8809854(JMG). From Applied su- 
perconductivity conference; Aspen, CO (USA); 24-28 Sep 1990. 
Order Number DE91006559. Source: OSTI; NTIS; GPO Dep. 

We have previously shown that sputtered films of 
Bi2Sr2CaCu20, (BSCCO) deposited onto single crystal MgO sub- 
strates held at substrate temperatures, T,, near 700°C and slowly 
cooled in oxygen, from High Temperature Superconducting (HTS) 
films with Tczero between 50 and 70 K. The conditions necessary to 
achieve superconductivity include having close to stoichiometric 
composition at the Ts required to form the superconductor. Both 
Tezero and c-axis orientation increase with T, while the relative bis- 
muth content decreases. Bismuth film content is affected by the 
type and amount of oxidant, total system pressure, target-to- 
substrate spacing, and substrate bias. We suggest oxygen 
resputtering of the film may play a role similar to the reported for 
YBazCu307_, (YBCO). Oxygen partial pressure during and 
cooldown rate from T, to ~350°C also affects the superconducting 
properties. 8 refs., 8 figs. 


7759 (CONF-900944-36) Critical currents, magnetic relax- 
ation, and microstructure in zone-melted YBajCu,0,. Shi, 
Donglu (Argonne National Lab., IL (USA)); Chen, J.G.; Xu, Ming; 
Goretta, K.C.; McGinn, P.J.; Chen, W.H. Argonne National Lab., IL 
(USA). [1990]. 4p. Sponsored by U.S. DOE Energy Research; Na- 
tional Science Foundation. DOE Contract W-31109-ENG-38. Grant 
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MSM-871843. From Applied superconductivity conference; Aspen, 
CO (USA); 24-28 Sep 1990. Order Number DE91006594. Source: 
OSTI; NTIS; GPO Dep. 

Extruded YBapCu30, wires have been zone-melted to develop 
highly textured microstructures. The zone-melted wires exhibit 
large magnetic hysteresis and transport J. values relative to con- 
ventional bulk YBagCu30,. Transmission electron microscopy 
observations indicate unique grain boundary features which are 
likely to be responsible for reduced weak-link effects. Large 
amounts of intragranular defects such as dislocations and 
Y2BaCuOs particles have been observed in the sample matrices. 
The dislocations are possibly connected with the greatly increased 
magnetic hysteresis. 11 refs., 5 figs. 


7760 (CONF-900944-37) Preparation and properties of Y- 
124 superconductor made by a chemical precipitation method. 
Laquer, H.L. (CryoPower Associates, Los Alamos, NM (USA)); 
Gaines, J.R. Jr.; Brainard, S.; Hutson, S.D.;:Pisanelli, J.; Cooke, 
D.W.; Gray, E.R.; Ott, K.C.; Peterson, E.J.; Smith, J.F.; Balachan- 
dran, U.; Lanagan, M.T.; Poeppel, R.B.; Wolf, J.D.; Laquer, 
F.CArgonne National Lab., IL (USA). [1990]. 6p. Sponsored by 
U.S. Department of Defense; U.S. DOE Conservation & Re- 
newable Energy. DOE Contract W-31109-ENG-38. Contract 
DNA001-89-C-0118. From Applied superconductivity conference; 
Aspen, CO (USA); 24-28 Sep 1990. Order Number DE91006592. 
Source: OSTI; NTIS; GPO Dep. 

We have prepared the thermodynamically stable YBCO-124 high 
temperature superconductor in powder form by a chemical precipi- 
tation method and have characterized the material by a number of 
chemical and physical methods, including carbon content, x-ray 
diffraction, thermogravimetry, scanning electron microscopy, 
surface area, thermally stimulated luminescence, and the super- 
conducting transition and magnetization curves. We have also 
started to consolidate the powders by hot pressing. 21 refs., 6 figs. 


7761 (CONF-900990-2) Degradation of properties of 
YBa2Cu,0, superconductors sintered in CO>-containing at- 
mosphere. Balachandran, U. (Argonne National Lab., IL (USA)); 
Zhang, C.; Xu, D.; Gao, Y.; Merkle, K.L.; Mundy, J.N.; Veal, B.W.; 
Poeppel, R.B.; Selvaduray, G.; Mason, T.O. Argonne National 
Lab., IL (USA). Sep 1990. 10p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy; U.S. DOE Energy Research; National 
Science Foundation. DOE Contract W-31109-ENG-38. Contract 
DMR88-09854. From 4. annual conference on superconductivity 
and its applications; Buffaio, NY (USA); 18-20 Sep 1990. Order 
Number DE91006569. Source: OSTI; NTIS; GPO Dep. 

Stability of the YBaz2Cu3O, (YBCO) superconductor toward 
reacting with CO2 in CO2/O2 gas mixtures during sintering was in- 
vestigated as a function of the partial pressure of CO2 and 
temperature. The transport critical current density, Jc, of the super- 
conductor decreased drastically with increasing partial pressure of 
COz was increased, J. became zero (at 77 K) even though the 
major phase of the sample was still a superconductor as deter- 
mined by magnetic susceptibility measurements. Microstructures 
and compositions of the samples were investigated by transmission 
electron microscopy in conjunction with energy-dispersive x-ray 
spectroscopy. Two types of grain boundaries were observed: 
~10% of the grain boundaries contained a second phase; the re- 
gions near the remaining grain boundaries were tetragonal. At high 
partial pressures of CO2, the YBCO completely decomposed to 
BaCO3, Y2BaCuOs, and CuO. 11 refs., 3 figs. 


7762 (CONF-901105-47) In-situ observations of high tem- 
perature surface processes on a-alumina bulk crystals. Wang, 
Z.L. (Oak Ridge National Lab., TN (USA)); Bentley, J. Oak Ridge 
National Lab., TN (USA). [1990]. 7p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. From Fall 
meeting of the Materials Research Society; Boston, MA (USA); 24 
Nov - 1 dec 1990. Order Number DE91005509. Source: OSTI; 
NTIS; GPO Dep. 

Reflection electron microscopy (REM) was applied to image in- 
situ the dynamic changes of atomic-height steps on the surfaces of 
a-alumina bulk crystals heated to high temperatures. Atomic diffu- 
sion, desorption and adsorption processes on cleaved a-alumina 
(012) surfaces were directly observed at temperatures of 1470 to 
1670 K. The surface started to show visible structural changes at 
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1470-1520 K. The main surface process appears to be atomic 
desorption, which creates large, flat vacancy-type terraces on the 
surface. 7 refs., 6 figs. 


7763 (CONF-901105-62) Grain structure and growth of 
dispersed phase BN-AIN coatings grown via chemical vapor 
deposition. Freeman, G.B. (Georgia Inst. of Tech., Atlanta, GA 
(USA). Georgia Technology Research Inst.); Lackey, W.J.; Hanigof- 
sky, J.A.; Lee, Woo Y.; More, K.L. Oak Ridge National Lab., TN 
(USA). [1990]. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From Fall meeting of the Materi- 
als Research Society; Boston, MA (USA); 24 Nov - 1 dec 1990. 
Order Number DE91006283. Source: OSTI; NTIS; GPO Dep. 

This paper discusses the variation in microstructures encoun- 
tered during the separate depositions of boron nitride (BN) and 
aluminium nitride (AIN) as well as during the codeposition of BN- 
AIN dispersed phase ceramic coatings. This combination was 
chosen in order to take advantage of the self lubricating properties 
of hexagonal BN along with the hard, erosion resistance of AIN. 
Films were characterized using scanning and transmission electron 
microscopy (SEM and TEM), x-ray photoelectron spectroscopy 
(XPS), and x-ray diffraction (XRD). A range of coating microstruc- 
tures are possible depending on the conditions of deposition. The 
best films produced, in terms of hardness, density, and tenacity, 
were a fine mixture of turbostratic BN and preferentially oriented 
A1N whiskers aligned with the whisker axis perpendicular to the 
substrate surface as seen by both electron microscopy and x-ray 
diffraction. 4 refs., 9 figs., 1 tab. 


7764 (CONF-901105—70) Irradiation defect structures in 
YBa,Cu3,0,_, and their correlation with superconducting 
properties. Kirk, M.A. Argonne National Lab., IL (USA). Nov 1990. 
1ip. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From Fall meeting of the Materials Research 
Society; Boston, MA (USA); 24 Nov - 1 dec 1990. Order Number 
DE91006420. Source: OSTI; NTIS; INIS; GPO Dep. 

We review our work on irradiation effects in single crystal 
YBa2CU3;07_,. Transmission electron microscopy has been em- 
ployed to study the defect microstructures produced by irradiations 
with fast neutrons, MeV ions (Kr, Ne and p), and electrons. The 
atomic structure within defect cascades was investigated using 50 
keV Kr and Xe ion irradiations to low doses. Evidence is shown for 
an amorphous structure with some incoherent recrystallization 
within individual cascades. Correlation with enhancements in criti- 
cal current density produced by neutron irradiations suggest that 
this cascade structure effectively pins magnetic flux lines. At suffi- 
ciently high fluences of fast neutrons or MeV Kr and Ne ions, a 
cellular microstructure is found. This structure consists of cells or 
microcrystallites of good cystalline and superconducting material (in 
the case of neutron irradiation), with cell walls of amorphous mate- 
rial. Full amorphization proceeds with the growth of cell wall 
volume. The formation of this microstructure coincides with a 
decrease in critical transport current, but is not observed by mag- 
netization measurements. Increases in critical current density under 
proton irradiation, comparable to those produced by neutron irradi- 
ation, have been reported. The defect structure produced by proton 
irradiations is examined here and found to differ from that of neu- 
tron irradiations. Our most recent measurements of changes in 
critical temperature and current density, and defect microstructure 
following electron irradiations will be described. 20 refs., 6 figs. 


7765 (CONF-901105-82) Impurity-defect complexes in hy- 
drogenated amorphous silicon. Yang, L.H. (Argonne National 
Lab., IL (USA)); Fong, C.Y.; Nichols, C.S. Argonne National Lab., 
IL (USA). Nov 1990. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From Fall meeting of the Materi- 
als Research Society; Boston, MA (USA); 24 Nov - 1 dec 1990. 
Order Number DE91006765. Source: OSTI; NTIS; GPO Dep. 

The two most outstanding features observed for dopants in hy- 
drogenated amorphous silicon (a-Si:H) — a shift in the Fermi level 
accompanied by an increase in the defect density and an absence 
of degenerate doping — have previously been postulated to stem 
from the formation of substitutional dopant-dangling bond com- 
plexes. Using first-principles self-consistent pseudopotential 
calculation in conjunction with a supercell model for the amorphous 





network and the ability of network relaxation from the first- 
principles results, we have studied the electronic and structural 
properties of substitutional fourfold-coordinated phosphorus and 
boron at the second neighbor position to a dangling bond defect. 
We demonstrate that such impurity-defect complexes can account 
for the general features observed experimentally in doped a-Si:H. 
16 refs., 2 figs., 1 tab. 


7766 (CONF-901125-6) Structure and transport properties 
of melt processed Ba,_,K,BiO3. Pei, Shiyou (Argonne National 
Lab., IL (USA)); Zheng, Y.; Hinks, D.G.; Jorgensen, J.D.; Richards, 
D.R.; Mitchell, A.W.; Dabrowski, B. Argonne National Lab., IL 
(USA). [1990]. 7p. Sponsored by U.S. DOE Energy Research; Na- 
tional Science Foundation. DOE Contract W-31109-ENG-38. 
Contract STC-8809854(SP, DOR). From 2. international ceramic 
science and technology congress; Orlando, FL (USA); 12-15 Nov 
1990. Order Number DE91006461. Source: OSTI; NTIS; GPO Dep. 

Single-phase samples of Ba; _,K,BiO3(0<x<0.5) have been syn- 
thesized from the melt followed by a two-step annealing procedure. 
In the first step, potassium is incorporated into the oxygen-deficient 
material under reducing conditions. Low-temperature oxygen an- 
nealing fills the oxygen vacancies without potassium loss. Samples 
are cubic, bulk superconductors for x>0.35 with T gradually 
decreasing as x increases. At 10K, with decreasing potassium con- 
tent, the symmetry reduces to tetragonal at x=0.35, orthorhombic 
at x=0.2 and finally to monoclinic at x=0.1. Normal state resistivity 
displays metallic behavior for 0.40<x<0.5, phonon-assisted 


variable-range hopping behavior for ~0.15<x<0.30 and semicon- 
ducting behavior for x<0.15. 17 refs., 2 figs. 


7767 (CONF-901125—7) Thermomechanical processing of 
YBa2Cu30,/Ag sheathed wires. McGuire, MJ. (Illinois Univ., 
Chicago, IL (USA)); Danyluk, S.; Goretta, K.C.; Lanagan, M.T.; 
Balachandran, U.; Poeppel, R.B. Argonne National Lab., IL (USA). 
Nov 1990. 13p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy; Illinois Department of Energy and Natural Resources. 
DOE Contract W-31109-ENG-38. From 2. international ceramic sci- 
ence and technology congress; Orlando, FL (USA); 12-15 Nov 
1990. Order Number DE91006548. Source: OSTI; NTIS; GPO Dep. 

Silver-sheathed YBaz,Cu30, (YBCO) powder was thermome- 
chanically processed by rolling wire into flat tapes from sealed 6.3 
mm diameter, 76 mm long billets. Transport J. values at 77 K in 
zero applied magnetic filed reached about 600 A/em*. Mechanical 
processing of powder-in-tube specimens involves fracture, densifi- 
cation, and sliding of powder particles as well as deformation and 
work hardening of the metallic sheath. A model of these effects 
has been developed and the experimental results suggest that the 
deformation properties of the powder dominate the stresses to fab- 
ricate the tapes. 10 refs., 6 figs. 


7768 (CONF-901125-8) Processing and fabrication of 
YBa2Cu30,/Ag composite wires and coils. Ferrando, W.A. 
(Naval Surface Warfare Center, Silver Spring, MD (USA)); Divecha, 
A.P.; Mansour, A.N.; Karmarkar, S.D.; Balachandran, U.; Dorris, 
S.E.; Dusek, J.T.; Picciolo, J.J.; Singh, J.P.; Poeppel, R.B. Argonne 
National Lab., IL (USA). [1990]. 16p. Sponsored by U.S. Depart- 
ment of Defense; U.S. DOE Conservation & Renewable Energy. 
DOE Contract W-31109-ENG-38. From 2. international ceramic sci- 
ence and technology congress; Orlando, FL (USA); 12-15 Nov 
1990. Order Number DE91006532. Source: OSTI; NTIS; GPO Dep. 

Silver was added to YBazCugO, (123) powder by a melt tech- 
nique using AgNO, and heated to ~600°C to decompose the 
nitrate. This process yields 123 powder that is uniformly coated 
with Ag, as indicated by optical and scanning electron microscopy 
(SEM). The composite power is formed into rods (~4 mm diame- 
ter) via drawing and swaging through conical converging dies. 
Wires of finer diameter (~1 mm) and substantially greater linear 
uniformity have been produced by slurry extrusion of the composite 
powder in a polymeric vehicle. Transport critical current density, Jc, 
of these wires at present is about 750 A/cm?. This value may be 
expected to rise due to further reduction of second phase impurities 
localized at grain boundaries and better understanding of the Ag/ 
superconductor interface. This paper describes the wire fabrication 
in some detail and discusses the results of microscopic analyses 
by scanning electron microscopy (SEM), x-ray photoemission spec- 
troscopy (XPS), and x-ray diffraction (XRD). 11 refs., 4 figs., 1 tab. 
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7769 (CONF-901169-5) Phase instability at the maximum 
Tein oxide superconductors: Phase ion in LagCuO,,,, 
Nd,_,Ce,CuO,, and Lag_,Sr,CuO,. Jorgensen, J.D. (Argonne 
National Lab., IL (USA)); Lightfoot, P.; Pei, Shiyou; Richards, D.R.; 
Hinks, D.G.; Dabrowski, B. Argonne National Lab., IL (USA). Nov 
1990. 8p. Sponsored by U.S. DOE Energy Research; National Sci- 
ence Foundation. DOE Contract W-31109-ENG-38. Grant 
DMR88-09854(SP,PL). From 3. international symposium on super- 
conductivity; Sendai (Japan); 6-9 Nov 1990. Order Number 
DE91006479. Source: OSTI; NTIS; GPO Dep. 

Observation of similar behavior in three different superconducting 
oxides suggests that the maximum T-is limited by phase instability. 
These conclusions are based on previously published neutron pow- 
der diffraction data for LagCuQ,4,, and Ndo_,Ce,CuO, and new 
data for Laz_,Sr,CuO, which show a phase separated region for 
compositions adjacent to that which produces the highest T.. 13 
refs., 7 figs. 


7770 (CONF-901169-6) Atmosphere control during prepe- 
ration of YBa2Cu3,07_, magnet windings. Poeppel, R.B.; Dorris, 
S.E.; Picciolo, J.J.; Balachandran, U.; Lanagan, M.T.; Zhang, C.Z.; 
Merkle, K.; Gao, Y.; Dusek, J.T. Argonne National Lab., IL (USA). 
Oct 1990. 5p. Sponsored by U.S. DOE Conservation & Renewable 
Energy; National Science Foundation. DOE Contract W-31109- 
ENG-38. DMR-8809854. From 3. international symposium on 
superconductivity; Sendai (Japan); 6-9 Nov 1990. Order Number 
DE91006570. Source: OSTI; NTIS; GPO Dep. 

Large coils of YBagCu3O7_, can be fired successfully if the fur- 
nace atmosphere is carefully controlled. Organics added during 
processing produce CO, during the initial portions of the firing 
schedule. Transmission electron microscopy of material fired in at- 
mospheres containing various levels of CO2 clearly shows the 
extent of grain boundary degradation caused by COz2. Coils with 
acceptable critical current density can be produced #f the rate of 
CO, removal is adequate. 9 refs., 4 figs., 1 tab. 


7771 (CONF-901273—1) Characterization of indium oxide 
for the use as a counter-electrode in an electrochromic device. 
Yu, P.C. (Tufts Univ., Medford, MA (USA). Dept. of Chemistry); 
Haas, T.E.; Goldner, R.B.; Cogan, S.F. Tufts Univ., Medford, MA 
(USA). [1991]. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG03-85SF15927. From Materials Research Society 
meeting; Boston, MA (USA); Dec 1990. Order Number 
DE91006807. Source: OSTI; NTIS; GPO Dep. 

Thin films of indium oxide, IngO3 (4000 A), deposited on com- 
mercially available IngO3: Sn (ITO)/glass by rf sputtering, have 
been examined for potential application as a counter-electrode ma- 
terial in an electrochromic device, based on their chemical, 
structural, and optical properties. Cyclic voltammetry experiments 
showed that mobile lithium ions can be inserted (chemical reduc- 
tion) and removed (chemical oxidation) from the host structure of 
indium oxide. Coulometric titrations showed that the films exhibited 
a hysteresis behavior for the injection and removal of lithium ions 
in LixIngO3 (x=0-0.23). Structural investigations of the indium oxide 
films, utilizing electron diffraction techniques, indicated that they 
were crystalline with a crystallite size of 175 A, in agreement with 
x-ray diffraction results. Differences in cptical transmission between 
the lithiated and delithiated thin films were no more than 5% in the 
visible/near-infrared regions of the spectrum. 6 refs., 5 figs., 1 tab. 


7772 (CONF-9005145-5) Tilt grain boundaries in 
YBa,Cu,0,_, thin films. Gao, Y.; Bai, G.; Chang, H.L.M.; 
Merkle, K.L.; Lam, D.J. Argonne National Lab., IL (USA). Jul 1990. 
32p. Sponsored by U.S. DOE Energy Research; National Science 
Foundation. DOE Contract W-31109-ENG-38. From Intemational 
conference on frontiers of electron microscopy; Oak Brook, IL 
(USA); 21-24 May 1990. Order Number DE91006088. Source: 
OSTI; NTIS; GPO Dep. 

Grain boundaries in YBapCu307_, superconductor thin films 
grown on (001) MgO by metal-organic chemical vapor deposition 
(MOCVD) have been characterized using transmission electron mi- 
croscopy (TEM) and high-resolution electron microscopy (HREM). 


“It was found that the YBa2Cu,07_, thin films were highly textured 


with the c axes, or [001] orientation, nearly parallel between grains 
and perpendicular to the MgO substrate. A majority of the grain 
boundaries are low-angle boundaries with a tilt angle, @, less than 
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15°. The low-angle boundaries appear to be strongly faceted on an 
atomic scale in such a way that the boundary planes tend to be 
parallel to the (100), (010), or (110) lattice planes in one of the ad- 
jacent grains. Almost all of the lattice planes, except for a number 
of distorted regions along the boundaries, are continuous across 
the boundaries from one grain to another, accommodating the 
misorientation with a slight bending of the lattice planes. The small- 
angle boundaries are shown to consist of arrays of dislocations. A 
domain structure, formed by the interchange of a and b axes has 
been observed in large grains. The domain boundaries are strongly 
faceted with the (100) and (010) lattice planes parallel to the bound- 
aries. These observations on the atomic structure of boundaries, 
are used to discuss the effect of grain boundaries on superconduc- 
tor properties in YBa2Cu307_, thin films. 15 refs., 9 figs. 


7773 (CONF-9009330-1) Thermodynamic behavior of 
high-T, oxide systems via EMF and related measurements. 
Tetenbaum, M.; Tumidajaski, P.; Bloom, |.D.; Brown, D.L.; Blander, 
M. Argonne National Lab., IL (USA). [1991]. 23p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From 6. international school on condensed matter physics: new 
physical problems in electronic materials; Varna (Bulgaria); 21-29 
Sep 1990. Order Number DE91006590. Source: OSTI; NTIS; INIS; 
GPO Dep. 

EMF measurements of oxygen fugacities as a function of stoi- 
chiometry have been made in the YBazCu30,, and NdBazCu30,, 
and Nd; g;Cep.;49CuO, superconducting systems in the tempera- 
ture range 400-750°C by means of an oxygen titration technique 
with an yttria-stabilized zirconia electrolyte. The object of our cur- 
rent measurements is to investigate the effect of ionic size of Y, 
Gd and Nd on the thermodynamic behavior and structural transition 
in the LnBazCu30, system. The shape of the 400°C isotherm for 
NdBa2Cu30, suggests the presence of a miscibility gap at lower 
temperatures, at values of x that are higher than those in the 
YBazCu30, system. The locations of the miscibility gaps are 
consistent with the effects of ionic radii on the composition depen- 
dence of T,for these systems. Our results explain the two plateaus 
in measured value of T-as a function of composition for the 
YBazCuz0, system and appear to be consistent with the less pro- 
nounced T.plateaus found for the NdBajCu,O0, system higher 
stoichiometry values. For a given oxygen stoichiometry, partial 
pressures of oxygen above NdBa2Cu3O, are higher than for the 
YBaz2Cu30, system in accord with calculated partial molar thermo- 
dynamic quantities. The results of limited measurements on the 
n-type (electron-doped) superconducting Nd, »;Cep ;9CuO, system 
will be presented. A thermodynamic assessment and intercompari- 
son of our oxygen partial pressure measurements with the results 
of other measurements will be presented. 34 refs., 9 figs., 1 tab. 


7774 (CONF-9010292-1) Optical determination of the oxy- 
gen stoichiometry of nanophase metal-oxide materials. Parker, 
J.C. (Nanophase Technologies Corp., Evanston, IL (USA)); Siegel, 
R.W. Argonne National Lab., IL (USA). Oct 1990. 7p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From Acta Metallurgica conference on materials with ultrafine mi- 
crostructures; Atlantic City, NJ (USA); 1-5 Oct 1990. Order Number 
DE91006364. Source: OSTI; NTIS; GPO Dep. 

In this paper we present an overview and assessment of the use 
optical techniques, primarily Raman scattering, for analyzing the 
composition and stoichiometry of nanophase metal-oxide ceramics. 
Raman scattering has been shown to be a useful technique for 
evaluating the oxygen stoichiometry of some metal oxide materials. 
However, it is essential for nanophase materials that grain size ef- 
fects are considered since their ultrafine grain sizes can produce 
large shifting and broadening of the Raman spectrum. 18 refs., 4 
figs. 


7775 (CONF-9010292-2) Measurements of grain bound- 
ary properties in nanocrystalline ceramics. Chiang, Y.M. 
(Massachusetts Inst. of Tech., Cambridge, MA (USA). Dept. of Ma- 
terials Science and Engineering); Smyth, |.P.; Terwilliger, C.D.; 
Petuskey, W.T.; Eastman, J.A. Argonne National Lab., IL (USA). 
Nov 1990. 7p. Sponsored by U.S. Department of Defense; National 
Science Foundation. DOE Contract W-31109-ENG-38. Grant 
N00014-85-K-0645;Grant DMR-87-19217. From Acta Metallurgica 
conference on materials with ultrafine microstructures; Atlantic City, 
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NJ (USA); 1-5 Oct 1990. Order Number DE91006662. Source: 
OSTI; NTIS; GPO Dep. 

The advent of nanocrystalline ceramics prepared by a variety of 
solution-chemical and vapor deposition methods offers a unique 
opportunity for the determination grain boundary properties by 
“bulk” thermodynamic methods. In this paper we discuss results 
from two types of measurements on model nanocrystalline ceram- 
ics. The first is a solution thermodynamic measurement of the 
activity of nanocrystalline SiC in polycarbosilane-derived silicon 
carbide fibers (Nicalon). Structural studies have shown that Nicalon 
consists of well-ordered cubic (6 or 3C polytype) SiC grains sepa- 
rated by a very thin grain boundary layer (<1 nm thick) containing 
the oxygen. The physical properties and chemical reactivity of 
these fibers are distinctly different from that of bulk silicon carbide. 
Direct measurement of the alloy composition and analysis of the 
microstructure has allowed the dissolution reaction to be identified 
and a lower limit for the SiC activity in the nanocrystalline form to 
be determined. A second method of measuring grain boundary 
properties we have investigated for nanocrystalline Si and TiO, is 
high temperature calorimetry. In appropriate samples the grain 
boundary enthalpy can be measured through the heat evolved dur- 
ing grain growth. Preliminary results on nanocrystalline Si prepared 
by the recrystallization of amorphous evaporated films and on TiO, 
condensed from the vapor phase are discussed. 29 refs., 3 figs., 1 
tab. 


7776 (CONF-9010303—1) Texture characterization of high 
Te. thick films. Biondo, A.C. (Argonne National Lab., IL (USA)); 
Kallend, J.S.; Poeppel, R.B.; Lanagan, M.T.; Schofield, T.C. Ar- 
gonne National Lab., IL (USA). Jun 1990. 8p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38 ;W-7405- 
ENG-36. From 23. international symposium on microelectronics 
(ISHM '90); Chicago, IL (USA); 13-17 Oct 1990. Order Number 
DE91006652. Source: OSTI; NTIS; GPO Dep. 

The anisotropic properties which exist in all high-T-compounds 
make it necessary to characterize the preferred orientation (or tex- 
ture) of crystals which results from various processing methods. 
Once a suitable preferred orientation is achieved, a significant in- 
crease in performance is anticipated. In this study, thick films (~80 
um) of Bi-Sr-Ca-Cu-O (BSCCO) on silver substrates were charac- 
terized by pole figure techniques to obtain an Orientation 
Distribution Function (ODF). 6 refs., 5 figs. 


7777 (CONF-9011108-1) A review of basic phenomena 
and techniques for sputter-deposition of high temperature su- 
perconducting films. Auciello, O. (Microelectronics Center of 
North Carolina, Research Triangle Park, NC (USA)); Ameen, M.S.; 
Kingon, A.I.; Lichtenwaliner, D.J.; Krauss, A.R. Argonne National 
Lab., IL (USA). [1990]. 34p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38 ;FG05-88ER45359. From 
4. international conference on surface modification technologies; 
Paris (France); 6-9 Nov 1990. Order Number DE91006468. 
Source: OSTI; NTIS; GPO Dep. 

The processes involved in plasma and ion beam sputter- 
deposition of high temperature superconducting thin films are 
critically reviewed. Recent advances in the development of these 
techniques are discussed in relation to basic physical phenomena, 
specific to each technique, which must be understood before high 
quality films can be produced. Control of film composition is a ma- 
jor issue in sputter-deposition of multicomponent materials. Low 
temperature processing of films is a common goal for each tech- 
nique, particularly in relation to integrating high temperature 
superconducting films with the current microelectronics technology. 
It has been understood for some time that for Y;BazCu3zO7 deposi- 
tion, the most intensely studied high-T.compound, incorporation of 
sufficient oxygen into the film during deposition is necessary to pro- 
duce as-deposited superconducting films at relatively substrate 
temperatures. Recent results have shown that with the use of suit- 
able buffer layers, high quality Y;Baz2Cug07 sputtered films can be 
obtained on Si substrates without the need for post-deposition an- 
neal processing. This review is mainly focussed on issues related 
to sputter-deposition of Y;Ba2Cu307 thin films, although represen- 
tative results concerning the bismuth and thallium based 
compounds are included. 143 refs., 11 figs. 





7778 (CRIE-T—89035) Present R and D status of high-T. 
superconductors and prospects for power applications. Ando, 
Y. (Central Research Inst. of Electric Power Industry, Tokyo 
(Japan)); Akita, S. Central Research Inst. of Electric Power Indus- 
try, Komae, Tokyo (Japan). Energy and Environment Lab. Mar 
1990. 36p. (In Japanese). Order Number DE91736780. Source: 
OSTI; NTIS (US Sales Only). 

This paper described the survey and view of present R ? D sta- 
tus of high T , superconductors for AC applications. It is necessary 
to reduce the AC loss for wire but high T - superconductors which 
are different from low-T .< ones, exhibit electromagnetic anisotropy 
by the crystal orientation, decrease of superconductivity by granu- 
larity and further surface spinning which disturbs the magnetic flux 
intrusion. In order to solve the anisotropy and granularity, it is nec- 
essary to improve the orientation of crystall grain, to improve the 
grain bonding and to develop the long wire manufacturing. The sil- 
ver sheath method, the directional solidifying method and the laser 
ablation method seem promising. The AC loss of wire made by the 
single core silver sheath method is 2 figures larger than that made 
by multi-cores silver sheath method. It was clarified theoretically 
that the AC loss can be reduced by using anisotropy. If the surface 
pinning is positively utilized, the AC loss can additionally be re- 
duced by restricting the intrusion of magnetic flux. 41 refs., 8 figs., 
7 tabs. 


7779 (DOE/ER/45170-7) Theoretical studies on the elec- 
tronic structure and properties of complex ceramic crystals 
and glasses: Annual progress report, July 1, 1990—June 30, 
1991. Ching, Wai-Yim. Missouri Univ., Kansas City, MO (USA). 10 
Jan 1991. 9p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-84ER45170. Order Number DE91006814. Source: 
OSTI; NTIS; GPO Dep. 

This progress report summarizes the research activities for the 
period July 1, 1990—June 30, 1991, the first year of a three-year re- 
newal. The major accomplishments for the current year are: study 
of electronic structures and optical properties of several important 
ceramic crystals such as Y203, AlpO3, MgO, MgAl2O,4, ZrO2,V203, 
V20s and all polycrystalline forms of SiOz; theoretical study on su- 
perconducting oxides; first-principles calculation of total energies 
and structural phase transitions in oxides and nitrides; basic study 
on metallic glasses including calculation of transport properties; 
and theory of rare-earth and transition metal compounds. The ma- 
jor thrust for the next year’s effort will be concentrating on the 
following: continuation of electronic and optical studies of important 
ceramic systems. Particular emphasis will be on the total energy 
calculations on complex crystals such as various polymorphic 
forms of SiOz, ZrO2, and SigN4; fundamental studies on the struc- 
ture and properties of different phases of Boron and B-related 
compounds; and further development of the OLCAO method such 
as application of self-interaction correction to wide gap insulators, 
spin-polarized calculations on the magnetic glasses and extraction 
of effective interatomic pair potentials for simulational studies. 


7780 (DOE/ER/45417—1) Structure, adhesion, and stability 
of metal/oxide and oxide/oxide interfaces: Technical progress 
report, August 1, 1990—July 31, 1991. Lad, RJ. Maine Univ., 
Orono, ME (USA). Jan 1991. 12p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-90ER45417. Order Number 
DE91006981. Source: OSTI; NTIS; INIS; GPO Dep. 

During the past six months, we have begun our studies of the 
fundamental properties of metaVoxide and oxide/oxide heteroge- 
neous interfaces which are being prepared by epitaxial growth of 
ultra-thin-films on single crystal TiO2 and NiO surfaces. A new ultra- 
high vacuum film growth chamber was assembled and coupled to 
an existing surface analysis chamber; a sample transfer system, 
metal deposition sources, and a RHEED systems with microchan- 
nel plate detection were constructed and implemented. Atomic 
Force Microscopy was used to characterize and refine the prepara- 
tion procedures for the single crystal surfaces. The electronic 
structure of stoichiometric, oxygen-deficient, and potassium- 
covered TiO (110) surfaces was investigated. Preliminary results 
on the AI/TiO2 (110) system have been obtained. Two graduate 
students have begun thesis research on the project. 6 figs. 


7781 (EGG-M-89486) Behavior of alumina particles in at- 
mospheric pressure plasma jets. Fincke, J.R.; Swank, W.D. EG 
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and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC07-761D01570. 
(CONF-900466—97: Spring meeting of the Materials Research So- 
ciety (MRS), San Francisco, CA (USA), 16-21 Apr 1990). Order 
Number DE91006147. Source: OSTI; NTIS; INIS; GPO Dep. 

The distribution of Al,O3 particle size, velocity and temperature 
was mapped over the flow field of a 31.5 kW plasma torch. The ef- 
fects of varying the powder loading were studied. The powder feed 
rate was varied between .45 and 2.05 kg/hr independent of the 
carrier gas flow rate. The particle flow field was non-symmetric due 
to the method of particle injection. The data indicate that powder 
feed rate does not significantly affect either the temperature or ve- 
locity of the particles, for typical plasma spray conditions, and that 
the assumption of a dilute particle flow field is valid. 1 ref., 7 figs. 


7782 (EGG-M-90317) Occurrence of tungsten plasma in 
plasma spraying of WC/Co. Detering, B.A.; Knibloe, J.R.; Eddy, 
T.L. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 5p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC07-761D01570. (CONF-900520-3: 3. national thermal spray con- 
ference and exposition, Long Beach, CA (USA), 21-24 May 1990). 
Order Number DE91006111. Source: OSTI; NTIS; INIS; GPO Dep. 

The conditions under which tungsten is vaporized and ionized 
during plasma spraying of WC/Co powders are investigated spec- 
troscopically. Overheating of the powder results in less cobalt and 
decarburization of WC in the sprayed coating. The plasma is 
dominated by ionized tungsten and the resulting coating has a sub- 
stantial amount of tungsten metal. 15 refs., 4 figs., 2 tabs. 


7783 (ENEA-RT-NUCL-90-07) Transport properties of 
high critical temperature superconductors. Paterno’, G.; Boffa, 
V.; Gambardella, U. ENEA, Frascati (Italy). Dipt. Fusione. Oct 
1990. 13p. (RT/NUCL-90-07). Order Number DE91744411. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The new high temperature superconducting oxides are mainly 
type two superconductors, with a magnetic field penetration depth 
much larger than the coherence length. One of the characteristic 
features of type-two superconductors is their ability to carry large 
transport currents in high magnetic fields. However, low values of 
critical current density, with a strong reduction in a magnetic field of 
few Gausses have been observed in bulk sintered samples. Critical 
currents in single crystals of Y-Ba-Cu-O, and of Bi-Sr-Ca-Cu-O; 
exhibit a strong magnetic field dependence at temperatures above 
40K and 20K respectively. A general consensus emerges that the 
intrinsic properties of the new superconducting materials can be ex- 
plained in terms of the usual phenomenon of flux motion and a low 
value of pinning energy. In sintered samples, the superconducting 
behaviour is dominated by poor inter-grain coupling that leads to 
the formation of Josephson weak links between grains. In this pa- 
per, the problems related to transport critical currents in single 
crystals and bulk sintered materials are briefly reviewed. In particu- 
lar, attention is focused on the resistive transitions in high magnetic 
field and four contact measurements of DC critical currents. 


7784 (ENEA-RT-TIB-89-62) CARS diagnostics on a photo- 
chemical reactor for IR laser induced production of Si and 
SizN, powders. Fantoni, R.; Bijnen, F.; Djuric, N.; Piccirillo, S. 
ENEA, Frascati (Italy). Centro Ricerche Energia. Sep 1990. 27p. 
(RT/TIB—89-62). Order Number DE91744367. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published on Laser Chemistry. 

With the aim of producing high quality ceramics, a low power (up 
to 50 W) CW carbon dioxide laser, tuned at 944.19 cm™™*', was 
focused in a flow reactor to produce Si and Si3N, ultrafine pow- 
ders from SiH, and SiH4-NH3 mixtures. Among possible on-line 
optical diagnostics, two different Coherent Antistokes Raman Scat- 
tering (CARS) techniques were used to monitor the excitation 
process and measure average reaction temperatures in collinear 
geometry. Results obtained at the threshold for SiH, dissociation 
were in agreement with previous data on gas-phase pyrolysis in a 
thermal process. For the SiH,-NH3 reaction, the difficulty in obtain- 
ing stoichiometric SigN4, was related to the cooling effect of a large 
NHgaddition to the SiH, warmed up in the laser absorption. 


7785 (ETDE-IT-90-86) Visible and near-UV laser multipho- 
ton ionization mass spectroscopy of Sn(CH3), and Si(CH3), 
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(laser chemical vapour deposition precursors). Larciprete, R.; 
Fontana, S.; Borsella, E. ENEA, Frascati (Italy). Centro Ricerche 
Energia. Nov 1989. 32p. Order Number DE91744366. Source: 
OSTI;- NTIS (US Sales Only); INIS. 

Published on Laser Chemistry. 

Photochemical reactions induced in gas phase organometallic 
compounds hold a major role in laser spectroscopy investigations 
as these molecules are attractive precursors for laser chemical 
vapour deposition processes. This paper describes an experiment 
in which visible and near-UV photolysis of tetramethyltin 
Sn(CHg)sub 4/and tetramethyisilane Si(CH3)sub 4/was studied by 
dye laser and XeCi excimer laser induced multiphoton ionization 
time-of-flight mass spectroscopy. 


7786 (ETDE-IT-90-88) Coherent antistokes Raman scat- 
tering instrument for diagnostics of laser induced processes. 
Engein, R.; Fantoni, R.; Schina, G. ENEA, Frascati (Italy). Centro 
Ricerche Energia. 1989. 28p. Order Number DE91744368. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A non-intrusive diagnostic system is described which permits si- 
multaneous measurement of number density and temperature of 
small molecules in hostile environments such as photochemical re- 
actors where laser induced process occur. This system is formed 
by a frequency-doubled Nd:YAG laser which is partially used to ex- 
cite a broadband dye laser. The system utilizes a collinear beam 
arrangement, the signals are detected with an intensified photodi- 
ode array after proper filtering and wavelength separation through 
a 60 degree prism and a monochromator . Calibration measure- 
ments were performed on small molecules involved in the IR laser 
induced photosynthesis of ceramic powders. The effect of non- 
resonant background in number density measurements due to 
carrier gasses used in flow reactors was carefully investigated in 
cell experiments. The strong temperature dependence of the enve- 
lope of the vibrorotational Raman active band, detected under 
rather low resolution, was demonstrated in band contour calcula- 
tions performed in hydrocarbons. 


7787 (INIS-mf-12714, pp. 620-624) »*SR studies of mag- 
netic properties of oxide-superconductors. Nishida, Nobuhiko 
(Tokyo Inst. of Tech. (Japan). Dept. of Physics). Japan Atomic 
Energy Research Inst., Tokyo (Japan). May 1990. 778p. (CONF- 
900156—: 2. international symposium on advanced nuclear energy 
research - evolution by accelerators, Mito (Japan), 24-26 Jan 
1990). In Proceedings of the 2nd international symposium on ad- 
vanced nuclear energy research: Evolution by accelerators. Order 
Number DE90520334. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SUPERCONDUCTORS/ 
synchrotron radiation; SUPERCONDUCTORS /physical radiation ef- 
fects; MAGNETIC PROPERTIES; ELECTRONIC STRUCTURE; 
SUPERCONDUCTORS; MUONS MINUS; MUONS PLUS; PHASE 
DIAGRAMS; MAGNETIC FIELDS; ION IMPLANTATION; MUONIC 
ATOMS; COPPER OXIDES; OXYGEN; IRRADIATION 


7788 (LA-UR-90-3968) A comparison of ground-based 
and space flight data: Atomic oxygen reactions with boron ni- 
tride and silicon nitride. Cross, J.B. (Los Alamos National Lab., 
NM (USA)); Lan, E.H.; Smith, C.A.; Whatley, W.J.; Koontz, S.L. 
Los Alamos National Lab., NM (USA). [1990]. 7p. Sponsored by 
U.S. Department of Defense. DOE Contract W-7405-ENG-36. 
(CONF-9009307—1: Air Force workshop on surface reactions in the 
space environment, Evanston, IL (USA), 24-25 Sep 1990). Order 
Number DE91004856. Source: OSTI; NTIS; GPO Dep. 

The effects of atomic oxygen on boron nitride (BN) and silicon 
nitride (SizN,4) have been studied in low Earth orbit (LEO) flight ex- 
periments and in a ground-based simulation facility at Los Alamos 
National Laboratory. Both the in-flight and ground-based experi- 
ments employed the materials coated over thin (250A) silver films 
whose electrical resistance was measured in situ to detect penetra- 
tion of atomic oxygen through the BN and Si,N, materials. In the 
presence of atomic oxygen, silver oxidizes to form silver oxide, 
which has a much higher electrical resistance than pure silver. Per- 
meation of atemic oxygen through BN, as indicated by an increase 
in the electrical resistance of the silver underneath, was observed 
in both the in-flight and ground-based experiments. In contrast, no 
permeation of atomic oxygen through SizN, was observed in either 
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the in-flight or ground-based experiments. The ground-based re- 
sults show good qualitative correlation with the LEO flight results, 
thus validating the simulation fidelity of the ground-based facility in 
terms of reproducing LEO flight results. 9 refs., 3 figs. 


7789 (LA-UR-90-4157) Specific heat of YBa,Cu,O, near 
Te. Willis, J.O. (Los Alamos National Lab., NM (USA)); Tomeno, 
Izumi; Miyatake, Takayuki; Itoh, Takao; Tai, Keishi; Koshizuka, 
Naoki; Tanaka, Shoji. Los Alamos National Lab., NM (USA). 
[1990]. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-36. (CONF-901169—4: 3. international sym- 
posium on superconductivity, Sendai (Japan), 6-9 Nov 1990). 
Order Number DE91005898. Source: OSTI; NTIS; GPO Dep. 

Specific heat measurements are reported for a polycrystalline, 
bulk sample of YBapCu,Og prepared at high oxygen pressure. The 
magnitude of the idealized specific heat jump AC,/T at Te(= 80 + 
0.5K) is 15.5 + 2 mJ/K?-mole. The transition width A T,is about 
3K. The size of the jump is greatly reduced compared to 
YBazCu307. The normal state magnetic susceptibility is somewhat 
smaller than in YBagCug07 and is temperature dependent. The re- 
sults suggest a smaller electronic density of states for YBagCu,Og. 
13 refs., 2 figs., 2 tabs. 


7790 (LA-UR-90-4223) Cubic new compound in the 
Ba-Ca-Cu-O system: Preliminary phase relationships. Kubat- 
Martin, K.A. (Los Alamos National Lab., NM (USA)); Peterson, 
D.E.; Kwei, G.H.; Garcia, E.; Wolverton, R.H. Los Alamos National 
Lab., NM (USA). [1990]. 8p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-36. (CONF-901114—1: 
American Ceramic Society’s Electronics Division meeting, Orlando, 
FL (USA), 13-15 Nov 1990). Order Number DE91005880. Source: 
OSTI; NTIS; GPO Dep. 

We have identified a new compound in the Ba-Ca-Cu-O phase 
diagram with a composition close to BagCaCu,O,. Single-crystal x- 
ray diffraction reveals that is phase crystallizes in an ordered cell 
based on a cubic perovskite framework, but with doubled unit cell 
constants. The compound, which is not superconducting, has also 
been characterized via powder x-ray and neutron diffraction. In ad- 
dition, we report some preliminary tie-line relationships to and near 
Ba,gCaCu30, in the Ba-Ca-Cu-O phase diagram and reactions of 
Ba,gCaCu30, with Tl,O3. 5 refs., 2 figs. 


7791 (LA-UR-90-4292) Elastic after-effect due to oxygen 
relaxation in YBajCu,07,_; above T-. Cost, J.R. (Los Alamos 
National Lab., NM (USA)); Armstrong, P.E.; Poeppel, R.B.; Stan- 
ley, J.T. Los Alamos National Lab., NM (USA). [1990]. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. (CONF-901105-52: Fall meeting of the Materials 
Research Society, Boston, MA (USA), 24 Nov - 1 dec 1990). Order 
Number DE91005874. Source: OSTI; NTIS; GPO Dep. 

Isothermal elastic after-effect measurements to obtain relaxation 
times for the stress-induced motion of oxygen in YBagCu307_,¢ 
have been made from 50°C to 110°C. These results extend our 
previous internal friction measurements of the same oxygen relax- 
ation to lower temperatures. The combined results, which cover 
nine orders of magnitude in relaxation time, show a classical Ar- 
rhenius temperature dependence, activation, energy Q=1.3 + 0.01 
eV and attempt frequency ro=1.6 x 101s (log ro=— 12.79 + 
0.13). The mechanism of the relaxation is considered to be stress- 
induced ordering of oxygen atoms on the CuO basal plane. 
Diffusivities obtained from these results are compared with those 
from tracer diffusion of oxygen. 12 refs., 3 figs. 


7792 (LA-UR-90-4359) The gold/high temperature super- 
conductor interface: Metallicity of the near surface region and 
a search for the proximity effect. Dessau, D.S. (Stanford Univ., 
CA (USA). Stanford Electronics Labs.); Shen, Z.X.; Wells, B.O.; 
Spicer, W.E.; List, R.S.; Arko, A.J.; Bartlett, R.J.; Fisk, Z.; Cheong, 
S.W.; Olson, C.G.; Mitzi, D.B.; Eom, C.B.; Kapitulnik, A.; Geballe, 
T.H.; Schirber, J.E. Los Alamos National Lab., NM (USA). [1990]. 
21p. Sponsored by U.S. DOE Office of Administration and Human 
Resource Management; National Science Foundation. DOE Con- 
tract W-7405-ENG-36. Grant DMR-89103478;Contract DAAG 
29-85-K-0048;Contract N00014-84 (CONF-901035-14: 37. national 
American Vacuum Society symposium, Toronto (Canada), 8-12 Oct 





1990). Order Number DE91005950. Source: OSTI; NTIS; GPO 
Dep. 
We have used high resolution photoemission spectroscopy to 
probe the electronic structure of a wide variety of gold/high temper- 
ature superconductor interfaces, the majority of which were formed 
by low-temperature (20K) gold evaporations on cleaved high qual- 
ity single crystals. For c-axis interfaces formed on the 123 family of 
superconductors, we find that the gold deposition essentially de- 
stroys the metallicity of the superconducting substrate in the near 
surface region (~5A), while the near surface region of 
BizSr2CaCu20, remains metallic. We have also used photoemis- 
sion spectroscopy to search for a proximity-effect superconducting 
gap in gold overlayers on c-axis single crystals and a-axis thin 
films, though no such effect was found. 30 refs., 6 figs. 


7793 (LBL-28653) HVEM [high voltage electron mi- 
croscopy] studies of the sintering of MgO nanocrystals 
prepared by Mg(OH)2 decomposition. Thangaraj, N.; Westma- 
cott, K.H.; Dahmen, U. Lawrence Berkeley Lab., CA (USA). May 
1990. 26p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC03-76SF00098. (CONF-9005145—4: International con- 
ference on frontiers of electron microscopy, Oak Brook, IL (USA), 
21-24 May 1990). Order Number DE91005403. Source: OSTI; 
NTIS; GPO Dep. 

Hot-stage high voltage electron microscopy (HVEM) combined 
with high resolution electron microscopy (HREM) has been 
employed to study the microstructural evolution during in-situ de- 
composition of thin Mg(OH)> flakes and during early stage sintering 
of the resultant nanocomposite. The decomposition reaction is 
known to be pseudomorphic and topotactic, resulting in a regular 
composite of highly nearly cubic MgO nanocrystals interspersed 
with a roughly equal volume of pores. This structures was charac- 
terized by selected area and optical diffraction techniques as well 
as by HREM, depending on its microstructural scale. Immediately 
after decomposition and in the early stages of sintering the fine 
scale and regular, nearly periodic nature of the microstructure gave 
rise to diffuse small angle diffraction rings that could be used as a 
measure of coarsening during in-situ heating in the temperature 
range 350-900°C. Consistent result were obtained from electron 
diffraction, optical diffraction and Fourier transforms of digitized im- 
ages. These measurements were complementary of direct imaging 
by HREM or conventional imaging techniques. 27 refs., 14 figs. 


7794 


(ORNL/Sub-85-SB012/1) Synthesis of high purity 
sinterable Si,N, powders: Final report. Crosbie, G.M. (Ford Mo- 
tor Co., Dearborn, MI (USA). Powertrain and Materials Research 
Lab.); Predmesky, R.L.; Nicholson, J.M. Oak Ridge National Lab., 
TN (USA); Ford Motor Co., Dearborn, MI (USA). Powertrain and 
Materials Research Lab. Aug 1990. 82p. Sponsored by U.S. DOE 


Conservation & Renewable Energy. DOE Contract AC05- 
840R21400. Order Number DE91005637. Source: OSTI; NTIS; 
GPO Dep. 

To meet the needs of silicon nitride ceramics for vehicle applica- 
tions, a “vapor-SiCl, — liquid ammonia” process was further 
developed to pre-pilot scale for synthesis of equi-axed SigN4, pow- 
ders via a silicon diimide intermediate. In this Ceramic Technology 
for Advanced Heat Engines (CTAHE) project, control of the ordinar- 
ily exothermic reaction was achieved without organic contaminants 
through use of the vapor under pressure to allow operation near 
room temperature. In this report, the pre-pilot plant, its develop- 
ment, and operation are described. Then, characteristics are given 
for the low-oxygen imide intermediate, thermal decomposition, and 
the equi-axed, high alpha/(alpha+beta) nitride product powder. In 
spite of oxygen contamination, the powder sintered at ambient 
pressure to 88% of theoretical density. Finally, based on experi- 
ence with the pre-pilot plant, process features are discussed in 
terms of yield, non-clogging of the chloride inlet, agitation speed, 
chloride removal at low temperature, lack of corrosion, and param- 
eters that are needed for continuous flow designs. A comparison is 
drawn with the pressurized “liquid-chloridesiquid-ammonia” pro- 
cess, which is described in an appendix. 35 refs., 27 figs., 9 tabs. 


7795 (PNL-SA-18470) Metallographic preparation tech- 
niques for ceramic materials. Saenz, N.T. Pacific Northwest 
Lab., Richland, WA (USA). Oct 1990. 10p. Sponsored by U.S. 
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DOE Conservation & Renewable Energy. DOE Contract ACO6- 
76RL01830. (CONF-901008-6: Fall meeting of the Minerals, 
Metals and Materials Society on physical metallurgy and materials 
in conjunction with materials week and the material applications 
and services exposition, Detroit, Mi (USA), 7-11 Oct 1990). Order 
Number DE91004742. Source: OSTI; NTIS; GPO Dep. 

With the increasing use of ceramic materials in many industrial 
areas, applied metallographic sample preparation techniques are 
used to produce true microstructural detail in ceramic materials. 
Due to the extreme hardness, porosity and brittleness of ceramic 
materials, improper ceramic preparation techniques tend to cause 
intergranular relief, grain plucking, grain fracturing, or other unde- 
sirable effects. Because of these inherent characteristics, care 
must be taken in the preparation of ceramic material. For example, 
defects such as cracking of the specimen can be initiated during 
the sectioning step and can also occur if improper mounting proce- 
dures are used. Pullout of grains which result from improper 
sectioning or a grinding technique that is too severe can also 
cause problems in later stages of preparation. To minimize any de- 
fects or a false microstructure, the metallographer must not only 
preform each step of sample preparation accurately, but must also 
have a clear understanding of the intended purpose for each spe- 
cific sequence of preparation steps. 3 refs., 6 figs. 


7796 (SAND-90-1474C) Electronic structure and charge 
density of zirconium diboride. Switendick, A.C. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 9p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
900870—7: 10. international symposium on boron, borides and 
related compounds, Albuquerque, NM (USA), 27-30 Aug 1990). 
Order Number DE91006642. Source: OSTI; NTIS; GPO Dep. 

Self-consistent calculations of the electronic band structure of 
zirconium diboride, ZrB2, have been performed. The total and indi- 
vidual band charge densities are analysed in terms of their site 
(zirconium or boron) symmetry and plotted. The total charge den- 
sity shows very little charge asymmetry about either site. 6 refs., 6 
figs., 37 tabs. 


7797 (SAND-90-2361C) Thermal and electrostrictive 
expansion characteristics of MLC [Multilayer Ceramic] 
capacitors. Chanchani, R.; Hall, C.A. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 7p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-9103102-3: 
11. capacitor and resistor technology symposium (CARTS), Las 
Vegas, NV (USA), 4-7 Mar 1991). Order Number DE91005962. 
Source: OSTI; NTIS; GPO Dep. 

We have measured by strain gauge technique, in-plane thermal 
expansivity (coefficient of thermal expansion) as a function of tem- 
perature and electrostrictive expansion as a function of applied DC 
voltage for ceramic capacitors with X7R, NPO and N1500 di- 
electrics. Multilayer Ceramic (MLC) capacitor materials from two 
commercial suppliers were evaluated. Thermal expansivities of 
these materials were compared to polyimide-quartz boards and 
alumina ceramic substrates. 4 refs., 9 figs., 1 tab. 


7798 (SHIM-89, pp. 209-211) Surface modifications of 
crystalline Al,0, and SiO. induced by energetic heavy ions. 
Jollet, F. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (FR). Div. d’Etudes de Separation Isotopique et de Chimie 
Physique); Duraud, J.P. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283—: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

Surface modifications induced by irradiation of Al203 and Si02 
with heavy ions are investigated. Crystalline samples were irradi- 
ated at GANIL with 10 MeV/amu Kr, O and Xe ions. Reference 
samples were placed in the irradiation chamber. A reference va- 
lence spectra of alpha-quartz irradiated with O and Kr is presented. 
The results show that irradiation induces surface disorder on a 
thickness of about 50 angstroms on alpha-quartz. Defects in Al203 
can be produced on certain surface orientations and are located in 
the upper most atomic layers. 


7799 (SHIM-89, pp. 213-215) Relations between electronic 
stopping power and defects microstructures induced by swift 
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heavy ions in spinel oxides and related compounds. Houpert, 
C. (Institut des Sciences de la Matiere du Rayonnement (ISMRA), 
14 - Caen (FR)); Groult, D.; Studer, F.; Toulemonde, M. Grand Ac- 
celerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1989. (CONF-8905283-: SHIM 89: 1. international symposium on 
swift heavy ions in matter, Caen (France), 16-19 May 1989). In 
Swift Heavy lons in Matter. 262p. Order Number DE91740666. 
Source: OSTI; NTIS (US Sales Only). 

A high resolution electron microscopy study is carried out on the 
correlations between the values of the electronic stopping power 
and microstructure of the defects induced by GeV heavy ions in 
spinel oxides and related compounds. Three main domains of the 
energy deposited by electronic stopping are considered to interpret, 
on a lattice scale, the whole process of amorphization of the sam- 
ples. These domains are (dE/dx), higher than 40 MeV. sgcm/mg, 
ranging between 25 and 35 MeV. sgcem/mg and lower than 20 
MeV. sgem/mg. It is shown that the structure dependence of the 
defects with the energy deposited by electronic stopping is varying 
from continuous latent tracks towards isolated and spherical 
defects, when the energy passes through a threshold value char- 
acterizing each compound. 


7800 (SHIM-89, pp. 217) High-energy xenon ion irradia- 
tion effects on the electrical properties of yttrium iron garnet. 
Costantini, J.M. (CEA Centre d'Etudes de Bruyeres-le-Chatel, 91 
(FR)); Flament, J.L.; Sinopoli, L.; Trochon, J.; Uzureau, J.L; Grout, 
D.; Studer, F.; Toulemonde, M. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). 1989. (CONF-8905283—: 
SHIM 89: 1. international symposium on swift heavy ions in matter, 
Caen (France), 16-19 May 1989). In Swift Heavy lons in Matter. 
262p. Order Number DE91740666. Source: OSTI; NTIS (US Sales 
Only). 

Published in summary form only. YTTRIUM COMPOUNDS/ 
physical radiation effects; YTTRIUM COMPOUNDS/electric con- 
ductivity; IRON COMPOUNDS/physical radiation effects; IRON 
COMPOUNDS/electric conductivity; XENON 132 BEAMS; MEV 
RANGE 10-100; OXIDES; IRRADIATION; PERMITTIVITY; PARTI- 
CLE TRACKS; ORDER PARAMETERS; AMORPHOUS STATE 


7801 (SHIM-89, pp. 233-235) Phase transformations in- 
duced by swift heavy ions in the new high Tc copper oxides. 
Groult, D. (Institut des Sciences de la Matiere du Rayonnement 
(ISMRA) 14 - Caen (FR)); Hervieu, M.; Provost, J.; Studer, F.; 
Raveau, B.; Bourgault, D.; Bouffard, S. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283—: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OST]; 
NTIS (US Sales Only). 

The results of the experiments obtained on high transition tem- 
perature (Tc) copper oxides irradiated by 2.9 GeV krypton ions and 
3.5 GeV xenon ions are presented. In situ resistance measure- 
ments at 105 K, magnetic and electron microscopy investigations 
at 300k were carried out. The reduced transition temperature and 
the transition width versus fluence for "123" superconductor phases 
are analyzed. Typical induced damage zones, for grains 
corresponding to the layers normal to the Xe ion beam, were char- 
acterized. The features of dotted latent tracks observed in BaO 
and CuO layers seem to be due to high electronic loss effects. 


7802 (WSRC-TR-90-156-Rev.1) Initial report on molecular 
modeling of metal hydrides: Revision 1. Mansour, K.A.; Wolf, 
R.J. Westinghouse Savannah River Co., Aiken, SC (USA). Dec 
1990. 16p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO9-89SR18035. Order Number DE91005747. Source: 
OSTI; NTIS; GPO Dep. 

Metal hydrides are for hydrogervtritium storage and handling. Ex- 
amples of such metals and metal alloys include palladium (Pd) and 
lanthanum-nickel-aluminum (LaNiAl). These materials have the 
unique properties of being hydrogen/tritium “sponges”. [1] Metal hy- 
drides absorb enormous quantities of hydrogervtritium, where the 
hydrogen density is much larger than in liquid hydrogen. There is a 
unique problem that develops in tritium storage, mainly due to its 
radioactive decay into helium. Helium is inert (i.e., non-reactive due 
to its closed shell electronic structure) and tends to remain in the 
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hydride once it forms there. A clear understanding of such a phe- 
nomenon (and how to minimize it and possibly get rid of it) is the 
foundation of our current work. Our main focus is to fundamentally 
understand hydrogertritium behavior and interactions in these 
metals, so that we can design better and more efficient tritium han- 
dling materials and facilities. As a by-product of this work, we will 
able to apply our state-of-the-art techniques to study other prob- 
lems involving hydrogenttritium and helium in SRS _ materials. 
Examples include hydrogen and helium interactions in lithium- 
aluminum reactor targets, tritium reservoirs, and stainless steel 
reactor tanks. 2 tabs., 4 figs., 10 refs. 


7803 (WSRC-TR-90-275) Molecular modeling of metal hy- 
drides: 2. Calculation of lattice defect structures and energies 
utilizing the Embedded Atom Method. Wolf, R.J.; Mansour, K.A. 
Westinghouse Savannah River Co., Aiken, SC (USA). Dec 1990. 
2ip. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC09-89SR18035. Order Number DE91006436. Source: OSTI; 
NTIS; GPO Dep. 

Lattice defect structures and energies for palladium, nickel and 
aluminum computed include: single vacancy, self-interstitial, intrin- 
sic stacking fault, coherent twin boundary and (100), (110), and 
(111) free surfaces. The importance of considering lattice defects in 
obtaining an accurate Embedded Atom Method (EAM) description 
of real materials, and the application of the EAM to the computa- 
tion of lattice defect structures for palladium, nickel and aluminium 
is discussed. The EAM functions developed in this study reproduce 
defect properties well and are suitable for future investigations of 
metal hydrides involving defect related structures. 24 refs., 6 tabs. 
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Refer also to citation(s) 7121, 7146, 7149, 7151, 7153, 7157, 
7173, 7174, 7175, 7200, 7203, 7213, 7214, 7215, 7257, 7311, 
7312, 7313, 7424, 7615, 7679, 7682, 7713, 7890, 7901, 7915, 
7916, 8090, 8101, 8215, 8221, 8223, 8569, 8900, 8915, 8916, 
8922, 9016, 9230, 9233 


7804 (ANL/PPRNT-90-214) No inherent glassiness in a 
Penrose tiling quasicrystal. Strandburg, K.J.; Dressel, P.R. Ar- 
gonne National Lab., IL (USA). Nov 1988. 16p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. Order 
Number DE91004088. Source: OSTI; NTIS; GPO Dep. 
Consideration of the structure of the Penrose pattern has led to 
speculation that a system with a Penrose tiling ground state might 
be subject to inherent glassy behavior. Monte Carol simulations 
show, using a simple model of the energetics, that there is no in- 
herent glassiness in the Penrose tiling. Thermodynamic quantities 
measured are completely reversible, displaying no observable 
hysterisis, and the system may be easily cooled from a highly dis- 
ordered configuration into its lowest energy state. 11 refs., 7 figs. 


7805 (CONF-900466-95) Electron trapping in amorphous 
silicon: A quantum molecular dynamics study. Yang, Lin H.; 
Kalia, R.K.; Vashishta, P. Argonne National Lab., IL (USA). Dec 
1990. 6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. From Spring meeting of the Materials 
Research Society (MRS); San Francisco, CA (USA); 16-21 Apr 
1990. Order Number DE91006008. Source: OSTI; NTIS; GPO Dep. 

Quantum molecular dynamics (QMD) simulations provide the 
real-time dynamics of electrons and ions through numerical solu- 
tions of the time-dependent Schrodinger and Newton equations, 
respectively. Using the QMD approach we have investigated the lo- 
calization behavior of an excess electron in amorphous silicon at 
finite temperatures. For time scales on the order of a few picosec- 
onds, we find the excess electron is localized inside a void of 
radius ~3 A at finite temperatures. 12 refs. 


7806 (CONF-900802-14) lon-ion interaction and energy 
transfer of 4+ transuranium ions in cerium tetrafluoride. Liu, 
G.K.; Beitz, J.V. Argonne National Lab., IL (USA). [1990]. 13p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From 200. American Chemical Society national 
meeting; Washington, DC (USA); 26-31 Aug 1990. Order Number 
DE91006092. Source: OSTI; NTIS; INIS; GPO Dep. 





Dynamics of excited 5f electron states of the transuranium ions 
Cm* and Bk* in CeF, are compared. Based on time- and 
wavelength-resolved laser-induced fluorescence, excitation energy 
transfer processes have been probed. Depending on concentration 
and electronic energy level structure of the studied 4+ transuranium 
ion, the dominant energy transfer mechanisms were identified as 
cross relaxation, exciton-exciton annihilation, and trapping. Energy 
transfer rates derived from the fitting of the observed fluorescence 
decays to theoretical models, based on electric multipolar ion-ion 
interactions, are contrasted with prior studies of 4f states of 3+ lan- 
thanide and 3d states of transition metal ions. 16 refs., 1 tab. 


7807 (CONF-900802-15) Vibronic interaction and crystal 
structure distortion in Cm‘+:CeF4. Liu, G.K.; Beitz, J.V.; Carnall, 
W.T. Argonne National Lab., IL (USA). [1990]. 12p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From 200. American Chemical Society national meeting; Washing- 
ton, DC (USA); 26-31 Aug 1990. Order Number DE91006093. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have applied selective excitation to unravel the complex 5f 
state spectra of Cm* in CeF, which arises from multiple metal ion 
sites and vibronic interactions. An unusual laser-induced site distor- 
tion on one of the two ion-sites has been studied. Distinct spectral 
lines of the distorted ion site were detected. The site distortion was 
found to be stable below 45 K and reverted, via a thermally acti- 
vated process, at higher temperatures. Below 45 K, persistent 
spectral holes were burnt in the absorption lines of Cm** on dis- 
torted site. Site distortion and hole burning are interpreted based 
on excited-state vibronic coupling and the assumption of an asym- 
metric two-minimum potential surface. 15 refs., 2 figs. 


7808 (CONF-901105-31) Defect generation and motion in 
polyethylene-like crystals, analyzed by simulation with super- 
computers. Wunderlich, B. (Oak Ridge National Lab., TN (USA)); 
Xenopoulos, A.; Noid, D.W.; Sumpter, B.G. Oak Ridge National 
Lab., TN (USA). [1990]. 13p. Sponsored by U.S. DOE Energy 
Research; National Science Foundation. DOE Contract AC05- 
840R21400. Grant DMS-8818412:Grant TRA-890046N. From Fall 
meeting of the Materials Research Society; Boston, MA (USA); 24 
Nov - 1 dec 1990. Order Number DE91004770. Source: OSTI; 
NTIS; GPO Dep. 

Defects in polymers were observed by high resolution electron 
microscopy and inferred from their mechanical and dielectrical be- 
havior. The details of their generation was not known, however, in 
the past. During the last few years we have been able to extend 
the molecular dynamics simulation of polyethylene to crystals con- 
taining up to 6100 atoms and to times as long as 100 ps. The 
major observation was that single bond rotations of more than 90° 
become possible already more than 100 K below the melting tem- 
perature. These defects have lifetimes of only a few ps. By 
coupling to kinks (2g1) they can extend their lifetime considerably. 
Addition of a thérmal, mechanical or dielectric free energy gradient 
to the thermally created defects seems to be able to account for 
the microscopic motion needed to explain the macroscopically ob- 
served annealing, deformations and relaxation effects. Key to the 
mechanical and dielectric properties is thus the existence of confor- 
mational disorder (condis crystal). 47 refs., 9 figs. 


7809 (CONF-901105-45) Microstructure and mechanical 
properties of Ni,;Al-based alloys reinforced with particulates. 
McKamey, C.G.; Carmichael, C.A. Oak Ridge National Lab., TN 
(USA). [1990]. 7p. Sponsored by U.S. DOE Conservation & Re- 
newable Energy. DOE Contract AC05-840R21400. From Fall 
meeting of the Materials Research Society; Boston, MA (USA); 24 
Nov - 1 dec 1990. Order Number DE91005515. Source: OSTI; 
NTIS; GPO Dep. 

Hot-extrusion was used to produce Ni3Al-based alloys to which 
10 vol % TiN, NbC, HfO., or HfN was added for reinforcement. 
The TiN, NbC, and HfO2 particulates produced NigAl-matrix com- 
posites in which no reaction was noted at the particle-matrix 
interface. However, the addition of HfN resulted in extensive reac- 
tion in which the hafnium appeared to diffuse into the matrix. 
Microstructures of this alloy showed a complex array of phases 
and voids where the HfN particles are presumed to have been 
originally. Hot hardness, compression, and compression creep 
tests were preformed on specimens cut from the extruded bar of 
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each alloy. No significant strengthening was observed for the alloys 
containing TIN, NbC, or HfO2. However the HfN-containing alloy 
did show significant strengthening in simple compression and com- 
pression creep. This presentation will include microstructures and 
the results of the mechanical properties tests. 26 refs., 5 figs. 


7810 (CONF-901105-60) In situ laser ablation plasma di- 
agnostics in the film growth regime: Effects of ambient 
background gases. Geohegan, D.B. Oak Ridge National Lab., TN 
(USA). [1990]. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO5-840R21400. From Fall meeting of the Materi- 
als Research Society; Boston, MA (USA); 24 Nov - 1 dec 1990. 
Order Number DE91006332. Source: OSTI; NTIS; INIS; GPO Dep. 

The propagation of the laser-induced plasma formed by KrF irra- 
diation of Y,Ba,Cu307 has been characterized in background 
pressures of oxygen and argon typically used for thin film growth. 
The ion current transmitted through the background gases was 
recorded along the normal to the irradiated pellet as a function of 
distance in order to measure the decreasing velocity and magni- 
tude of the expanding plasma current due to collisional slowing 
and attenuation of the laser plume. The integrated ion charge de- 
livered to a substrate at low pressures can be described by elastic 
scattering giving a general integral cross sections of 7[O2] = 3.2 
x 10-1© cm? and oe[Ar] = 2.7 x 10-'§ cm?. At higher pressures, 
inelastic scattering leads to increased recombination and reactive 
conversion of ions indicated by increased fluorescence of all the 
species, which becomes dominated by fluorescence of YO and 
BaO. Spatially resolved fluorescence measurements indicate that 
the luminous boundary to the plasma follows a weak shock front 
which coincides with the ion flux propagation. The ion transmission 
is found to drop exponentially with distance and background pres- 
sure, in agreement with a simple scattering model which yields 
general scattering cross sections for ion-argon o;_,, = 2.1 x 
10-16 cm? and ion-oxygen ojo, = 2.3 x 10-'® cm? interactions 
in background pressures up to 300 mTorr. The general features of 
the plume deceleration are described in terms of a drag force 
model. 9 refs., 5 figs. 


7811 (CONF-901105-66) Neutron irradiated uranium sili- 
cides studied by neutron diffraction and Rietveld analysis. 
Birtcher, R.C.; Mueller, M.H.; Richardson, J.W. Jr. Argonne Na- 
tional Lab., IL (USA). Nov 1990. 7p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. From Fall 
meeting of the Materials Research Society; Boston, MA (USA); 24 
Nov - 1 dec 1990. Order Number DE91006502. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The irradiation behavior of high-density uranium silicides has 
been a matter of interest to the nuclear industry for use in high 
power or low enrichment applications. Transmission electron mi- 
croscopy studies have found that heavy ion bombardment renders 
U3Si and U3Siz amorphous at temperatures below about 250 C 
and that U,Si becomes mechanically unstable suffering rapid 
growth by plastic flow. In this present work, crystallographic 
changes preceding amorphization by fission fragment damage 
have been studied by high-resolution neutron diffraction as a func- 
tion of damage produced by uranium fission at room temperature. 
Initially, both silicides had tetragonal crystal structures. Crystallo- 
graphic and amorphous phases were studied simultaneously by 
combining conventional Rietveld refinement of the crystallographic 
phases with Fourier-filtering analysis of the non-crystalline scatter- 
ing component. 13 refs., 5 figs. 


7812 (CONF-901105-71) In situ study of the effects of 
heavy-ion irradiation on co-ev led CoSiz films. Allen, C.W. 
(Argonne National Lab., IL (USA)); Smith, D.A. Argonne National 
Lab., IL (USA). Nov 1990. 10p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. From Fall meeting of 
the Materials Research Society; Boston, MA (USA); 24 Nov - 1 dec 
1990. Order Number DE91006419. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The in situ ion irradiation capability of Argonne’s HVEM-Tandem 
User Facility has been employed to determine the effects of 1.5 
MeV Kr* irradiation and 300 kV electron irradiation on the crystal- 
lization of as-deposited and of partially crystallized 40 nm thick 
films of CoSiz. lon fluxes ranged from 8.5 x 10'4 to 6.8 x 10°§ 
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m-*s~—' for which beam heating effects may be neglected. The 
maximum electron flux at 300 kV was 0.8 x 107° m-*s~'. The 
maximum temperature at which crystalline CoSiz is amorphized by 
the ion irradiation of flux = 6.8 x 10'° m-*s~—" is between 250 and 
280 K. At higher temperatures amorphous material crystallizes by 
growth of any preexisting crystals and by classical nucleation and 
growth, with radial growth rates which are proportional to ion flux. 
The average degree of transformation per ion is 4 x 10-6 m® per 
ion. Thermally induced crystallization of as-deposited films occurs 
above approximately 420 K. For ion doses at least as low as 3.4 x 
10'€ m- ion irradiation at 300 K promotes thermal crystallization 
at 450 K, by virtue of enhanced apparant nucleation and at large 
doses, by enhanced growth rate. 8 refs., 2 figs. 


7813 (CONF-901105—74) Three-dimensional nuclear mag- 
netic resonance and x-ray microtomographic imaging of 
composite materials. Dieckman, S.L. (Argonne National Lab., IL 
(USA)); Gopalsami, N.; Botto, R.E.; Rizo, P. Argonne National 
Lab., IL (USA). [1990]. 11p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract W-31109-ENG-38. From Fall 
meeting of the Materials Research Society; Boston, MA (USA); 24 
Nov - 1 dec 1990. Order Number DE91006477. Source: OSTI; 
NTIS; GPO Dep. 

This paper presents a new-three-dimensional nuclear magnetic 
resonance (NMR) imaging technique for nondestructive evaluation 
of green-state ceramic composite materials. The technique is 
based on a 3-D backprojection protocol for data acquisition com- 
bined with a Radon reconstruction technique. Particularly for NMR 
of solid materials, this imaging protocol can provide higher three di- 
mensional spatial resolution than is possible with commonly applied 
slice-selection protocols. The applicability of this 3-D NMR imaging 
technique was demonstrated using whisker-reinforced SigN4/SisNq4 
ceramic composites. While NMR is a sensitive and unique method 
for spatial discrimination of chemical properties (e.g., organic 
distributions), x-ray CT is a sensitive and proven technique for de- 
termining variations in density (i.e., voids and inclusions) within an 


object. The complementary nature of these two techniques was 
shown by imaging a piece of green ceramic composite material by 
both NMR and x-ray microtomography techniques. 


7814 (CONF-901105-78) Sputter deposition of lithium sili- 
cate - lithium phosphate amorphous electrolytes. Dudney, N.J. 
(Oak Ridge National Lab., TN (USA)); Bates, J.B.; Luck, C.F.; 
Robertson, J.D. Oak Ridge National Lab., TN (USA). Jan 1991. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO05- 
840R21400. From Fall meeting of the Materials Research Society; 
Boston, MA (USA); 24 Nov - 1 dec 1990. Order Number 
DE91006603. Source: OSTI; NTIS; GPO Dep. 

Thin films of an amorphous lithium-conducting electrolyte were 
deposited by rf magnetron sputtering of ceramic targets containing 
Li,SiO, and Li,PO,. The lithium content of the films was found to 
depend more strongly on the nature and composition of the targets 
than on many other sputtering parameters. For targets containing 
LigSiO,4, most of the lithium was found to segregate away from the 
Sputtered area of the target. Codeposition using two sputter 
sources achieves a high lithium content in a controlled and repro- 
ducible film growth. 10 refs., 4 figs. 


7815 (CONF-910162—1) Microstructure and properties of 
alumina-whisker-reintorced tetragonal zirconia polycrystal ma- 
trix composites. Roberts, J.M. (Argonne National Lab., IL (USA)); 
Singh, J.P.; Scattergood, R.O. Argonne National Lab., IL (USA). 
[1991]. 17p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. From 15. annual conference on composites 
and advanced ceramics; Cocoa Beach, FL (USA); 13-16 Jan 1991. 
Order Number DE91006036. Source: OSTI; NTIS; GPO Dep. 

Thesis. Submitted by J.M. Roberts to North Carolina State Uni- 
versity. 

With the increasing demand of today’s technology, there is a 
growing need for high temperature materials with improved fracture 
toughness. Whisker-reinforced ceramic composites are materials 
with potentially high fracture toughness. Many whisker-matrix sys- 
tems are possible, but the choices for toughened composites are 
limited by such considerations as chemical compatibility and ther- 
mal expansion mismatch. In view of the high fracture toughness of 
tetragonal zirconia polycrystals (TZP) matrix, many investigators 
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have successfully attempted to improve the mechanical properties 
of yttria stabilized tetragonal zirconia polycrystals (Y-TZP) with the 
addition of strong, single crystal SiC whiskers. The primary objec- 
tive of this work was to place Al,O, whiskers into an Y-TZP matrix 
and study the toughening effects on the new composite. This par- 
ticular system was chosen because of the high strength and 
reasonably high toughness inherent within Y-TZP and potentially 
high strength obtainable within a single crystal alumina. This, com- 
bined with an agreeable thermal expansion mismatch, could 
theoretically produce a composite of exceptionally high toughness. 
14 refs., 7 figs. 


7816 (CONF-9006294—1) Interdiffusion at the bilayer poly- 
mer interface: Evidence for reptation. Felcher, G.P. (Argonne 
National Lab., IL (USA)); Karim, A.; Russell, T.P. Argonne National 
Lab., IL (USA). Jun 1990. 18p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. From International dis- 
cussion meeting on relaxation in complex system; Heraklion 
(Greece); 18-29 Jun 1990. Order Number DE91004405. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Neutron reflection is used to study the interdiffusion in equal 
molecular weight polystyrene bilayer melts with a spatial resolution 
of inm. Interfacial widths and concentration profiles at the bilayer 
interface are obtained for annealing times up to and beyond the 
time (reptation time, 7g) in which the molecule has moved by its 
own length. For annealing times t < 7,, the reptation model pre- 
dicts a mean square displacement of monomers whose time 
evolution is a power law. The detailed profile is expected to exhibit 
a discontinuity (sharp gradient) of density at the interface between 
the two polymers. For relatively light weight polymers of M = 
233,000, the mean square displacements of monomers is in gen- 
eral agreement with reptation predictions; the discontinuity at the 
interface is only observed when the molecular weights are large, M 
% 1,000,000. The discontinuity is present even for low concentra- 
tions of the deuterated polymer where isotopic slowing down 
effects are negligible, thus confirming the sharp gradient as being 
due to reptation. 19 refs., 5 figs. 


7817 (CONF-9011166—1) In situ study of effects of ion- 
irradiation on solid state crystallization of cobalt disilicide thin 
flims. Allen, C.W. (Argonne National Lab., IL (USA)); Smith, D.A. 
Argonne National Lab., IL (USA). [1990]. 16p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 
Symposium on new directions and future aspects of HVEM; Osaka 
(Japan); 8-10 Nov 1990. Order Number DE91006547. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Results of a continuing in situ study of the ion-irradiation- 
modified crystallization of amorphous CoSi, thin films are 
discussed. 1.5 MeV Kr ion irradiation is employed at 90 K to “mix” 
nominally amorphous, as-deposited material for subsequent epitax- 
ial regrowth at 450 K. The ion irradiation also is employed at 300 K 
to produce ion-assisted crystallization. The average degree of 
transformation per ion is approximately 4 x 10-9 em® per ion. 
The resultant number density of crystals, however, depends sensi- 
tively on prior treatment of the film. For example, 300 kV electron 
irradiation at 300 K prior to ion irradiation may result in a large 
number density of crystal nuclei. Low dose Kr irradiation at 300 K 
may also cause a slight increase in the number density of crystals 
formed subsequently at 450 K, while large Kr doses at 300 K (> 3 
x 10' cm-) may double the subsequent thermal growth rate at 
450 K. These results are discussed qualitatively in terms of nucle- 
ation and growth theory. 8 refs., 6 figs. 


7818 (CRN-CPR-8913) Study and microscopic characteri- 
zation of the cadmium telluride deep levels. Biglari, B. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires; 
Strasbourg-1 Univ., 67 (France). May 1989. 232p. (In French). Or- 
der Number DE91740764. Source: OSTI; NTIS (US Sales Only). 
The spectroscopic methods PICTS, QTS and CTS were devel- 
oped and perfected to investigate deep level analysis of high 
resistivity CdTe crystals which were either undoped, or doped with 
chlorine and copper. Crystals which were grown in space were 
also investigated. The main characterization of defect levels was 
determined and different correlations were established between the 
material's resistivity, chemical residues, dopant concentration and 
the nuclear radiation detector parameters. Using PICTS and CTS 





techniques, the generation of defects, under strong gamma-ray 
irradiation and particle bombardment was also studied. The influ- 
ence of hydrogen on the main electrical characteristics of CdTe, in 
particular its ability to passivate the electrical activity of many deep 
defect and impurity states have been demonstrated. The compen- 
sation effects of Cl, Cu and H+ are interpreted using the qualitative 
models based on different possibilities of pairing or triplet formation 
between the ions of these dopants and those of defects. 


7819 (DOE/ER/45220-T3) Application for continuation of 
mixed ionic and electronic conductivity in polymers: Progress 
report, January 1, 1990-September 31, 1990. Shiver, D.F.; Rat- 
ner, M.A. Northwestern Univ., Chicago, IL (USA). Dept. of 
Chemistry. [1990]. 3p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-85ER45220. Order Number DE91005077. 
Source: OSTI; NTIS; GPO Dep. 

The aim in this portion of the research is to prepare new elec- 
troactive films with high ion mobility, and to characterize the 
transport properties of these materials. The classic conducting 
polymers, polyacetylene, polythiophene, and polypyrrole have 
dense structures that prevent rapid redox switching because of the 
low diffusivity of ions. The objective is to modify the last two poly- 
mers with pendant polyethers, which should greatly improve ion 
transport. 


7820 (DOE/ER/60522—-4) Development and application of 
photosensitive device systems to studies of biological and 
organic materials: First year progress report, January 1, 1990— 
December 31, 1990. Gruner, S.M.; Reynolds, G.T. Princeton 
Univ., NJ (USA). Joseph Henry Labs. 12 Jul 1990. 22p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG02-87ER60522. 
Order Number DE91005130. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following basic research accomplish- 
ments: new x-ray structure determination methods were developed 
and applied to biomembrane lipid phases; a novel mechanism for 
general anesthesia was proposed; the elastic properties of mem- 
branes were investigated, both theoretically and experimentally; the 
effects of high pressures on membranes were studied; neutron 
diffraction was used to probe mesophase structure; and novel lipid 
and surfactant systems are characterized. Also discussed are in- 
strumentation accomplishments. 


7821 (ECN-RX-90-086) Hysteresis losses in hollow 
superconducting filaments and in multifilament systems. Eikel- 
boom, J.A. (Netherlands Energy Research Foundation ECN, Petten 
(Netherlands)); Van de Klundert, L.J.M. Netherlands Energy Re- 
search Foundation, Petten (Netherlands). Nov 1990. 24p. Order 
Number DE91738496. Source: OSTI; NTIS (US Sales Only). 

The magnetization of hollow superconducting filaments in a per- 
pendicular magnetic field is calculated numerically using a 
mathematical model. With this model the hysteresis losses over a 
closed cycle of the applied field as well as the instantaneous 
power dissipation in the filament can be calculated. Theoretical re- 
sults are compared with data from experiments using wire with 
hollow Nb3Sn filaments. Demagnetization effects caused by the 
influence of the field of one filament on another are studied and fi- 
nally bridging between neighbouring filaments and its influence on 
the effective filament diameter and the hysteresis losses is dis- 
cussed. 13 figs., 9 refs. 


7822 (EGG-M-90137) Dynamic compaction of combus- 
tion synthesized TIC-Al,03, composite. Korth, G.E.; Williamson, 
R.L.;, Rabin, B.H. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
[1990]. 13p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract ACO7-761D01570. (CONF-9008125—11: Explomet conference, 
San Diego, CA (USA), 12-17 Aug 1990). Order Number 
DE91006131. Source: OSTI; NTIS; GPO Dep. 

A dispersed phase TiC-AlzO3 composite was densified and con- 
solidated by dynamic compaction using explosives immediately 
after it was formed by a combustion synthesis reaction from TiO2, 
Al, and C powders. By taking advantage of the self-generated heat 
from the exothermic reaction, this one-step processing technique 
has the potential for considerable cost savings over conventional 
processing methods. Near full densification was achieved with 
samples from 25 to 76 mm in diameter x 6 mm thick. The high- 
rate densification is necessary to consolidate the ceramic material 
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before heat loss to the containment fixture reduces the tempera- 
ture to a level below that necessary for bonding. Numerical 
modeling was used to assist in the design of the fixture and deter- 
mine the dynamic compression conditions. Good density and 
strength are achieved by selecting the correct compaction parame- 
ters, addressing heat loss, and allowing for evolution of impurity 
gases. 14 refs., 5 figs. 


7823 (ENEA-RT-COMB-—89-24) Volcanic zeolite tuffs of 
Mount Vulture (Italy) as radioactive solution decontaminants: 
Mineralogical, physical-chemical feasibility study. Lenzi, G.; 
Cassano, G. ENEA, Casaccia (Italy). Dipt. Protezione Ambientale e 
Salute dell’Uomo; ENEA, Trisaia (Italy). Dipt. Ciclo del Com- 
bustibile. Feb 1990. 157p. (in Italian). (RT/COMB-—89-24). Order 
Number DE91744414. Source: OSTI; NTIS (US Sales Only); INIS. 

With regard to the on-site storage of exhausted irradiated nu- 
clear fuel elements at the ENEA (Italian Commission for Alternative 
Energy Sources) Trisaia Research institute, an investigation was 
made of the feasibility of the use of low cost natural materials, ex- 
isting in the Basilicata region (Southern Italy) and having good ion 
exchange properties, as decontaminants for low level radioactive 
solutions. The volcanic region of Mount Vulture was selected be- 
cause of its well known general geological characteristics. A brief, 
geographical, geological and petrological outline based upon previ- 
ous works by various authors, mostly referring to studies, in which 
the zeolitization of some tuffaceous formations was already known, 
is given in this paper. The samples were obtained from some 
more representatives pyroclastic formations: lacustrine and 
fluvial-lacustrine deposits, light tuffs divided into various facies (ign- 
imbritic, lahar, layered, ecc.), dark tuffs separated into various 
facies (layered, not much layered, pozzolanic, etc.) and final prod- 
ucts, separated into two facies (layered and compact). This paper 
describes the two part (mineralogical-petrographic and physical- 
chemical) study of the samples. 


7824 (IAEA-TECDOC-568, pp. 199-214) The effects of ra- 
diation on intermediate level waste forms. Phillips, D.C. 
(UKAEA Harwell Lab. (UK). Materials Development Div.); Wilding, 
C.R.; Lyon, C.E. International Atomic Energy ney, Vienna (Aus- 
tria). Oct 1990. Contract F1.1W.0093.UK(H). In Evaluation of low 
and intermediate level radioactive solidified waste forms and pack- 
ages: Final of a co-ordinated research programme, 
1985-1989. 232p. Order Number DE91617520. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The effects of radiation on the properties of intermediate level 
waste forms relevant to their storage and disposal are being deter- 
mined as part of a wider programme of characterization of low and 
intermediate level waste forms initiated by the Commission of the 
European Communities. The aims of this work are to provide im- 
mediate data on the effects of radiation on important European 
intermediate level waste forms through accelerated laboratory 
tests; and to develop an understanding of the degradation pro- 
cesses so that long term effects at low dose rate can be predicted 
with confidence from short-term experiments at high dose rate. The 
programme includes cement waste forms containing inorganic 
wastes, organic waste forms, and cement waste forms containing a 
substantial component of organic waste. This paper summarises 
our findings during the course of this programme. (author). 9 refs, 
1 tab. 


7825 (INIS-mf-12714, pp. 674-677) Microhole formation in 
polymethyl methacrylate film by heavy ion irradiation. Ku- 
makura, M. (Japan Atomic Energy Research Inst., Takasaki, 
Gunma (Japan). Takasaki Radiation Chemistry Research Establish- 
ment); Yoshida, M.; Kohyama, H.; Komaki, Y.; Ishikawa, J.; 
Sakurai, T.; Furukawa, K.; Ohno, S. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). May 1990. 778p. (CONF-900156—: 2. 
international symposium on advanced nuclear energy research - 
evolution by accelerators, Mito (Japan), 24-26 Jan 1990). In Pro- 
ceedings of the 2nd international symposium on advanced nuclear 
energy research: Evolution by accelerators. Order Number 
DE90520334. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PMMA/physical radiation ef- 
fects; PMMA; OXYGEN IONS; ION BEAMS; MEV RANGE 
100-1000; ETCHING; PARTICLE TRACKS; THIN FILMS; IRRADI- 
ATION 
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7826 (JAERI-M-90-133) Study on radiation-induced degra- 
dation of grease at high temperature, 2: Degradation behavior. 
Arakawa, Kazuo (Japan Atomic Energy Research Inst., Takasaki, 
Gunma (Japan). Takasaki Radiation Chemistry Research Establish- 
ment); Sasuga, Tsuneo; Hagiwara, Miyuki; Seguchi, Tadao; Soda, 
Takao; Nakanishi, Hiroshi; Akada, Tamio; Yagi, Tetsuya. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Aug 1990. 39p. (In 
Japanese). Order Number DE91744815. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report presents the test results on thermal degradation, ra- 
diation degradation and radiation-thermal combined degradation of 
several greases. The degradation test was composed of the follow- 
ing these different combinations; (1) the simultaneous aging by 
irradiation at higher temperature, (2) the sequential aging by ther- 
mal aging after irradiation, and (3) the inverse sequential aging by 
irradiation after thermal aging. The radiation resistance of the 
greases was evaluated by changes in penetration, in weight loss 
(amount of volatilized and/or evaporated base oil), and in molecu- 
lar weight of base oil. In the irradiation at high temperature, the 
properties of all greases changed remarkably and the mode of 
changes was roughly classified into two types; (1) hardening at an 
early stage of aging and (2) softening initially and then hardening. 
It was confirmed that the hardening was caused by the evaporation 
or crosslinking of the base oil, and the softening was caused by 
the destruction of gel structure. The synergistic effect was found in 
the radiation-thermal combined degradation. (author). 


7827 (LBL-29452) Purification of aqueous cellulose 
ethers: Extraction of alkali salts with Isopropanol and high- 
pressure carbon dioxide. Bartscherer, K.A.; de Pablo, J.J.; 
Bonnin, M.C.; Prausnitz, J.M. Lawrence Berkeley Lab., CA (USA). 
Jul 1990. 42p. Sponsored by U.S. DOE Energy Research; 
Petroleum Research Fund. DOE Contract AC03-76SF00098. Order 
Number DE91004113. Source: OSTI; NTIS; GPO Dep. 
Manufacture of cellulose ethers usually involves high amounts of 
salt by-products. For application of the product, salt must be re- 
moved. In this work, we have studied the injection of high-pressure 
COz into an aqueous polymer-salt solution; we find that upon addi- 
tion of isopropanol in addition to CO2, the solution separates into 
two phases. One phase is rich in polymer and water, and the other 
phase contains mostly isopropanol, water and CO2. The salt dis- 
tributes between the two phases, thereby offering interesting 
possibilities for development of a new purification process for 
water-soluble polymers. This work presents experimental 
phase-equilibrium data for hydroxyethyl cellulose and sodium car- 
boxymethyl cellulose with sodium acetate and potassium sulfate, 
respectively, in the region 40°C and 30 to 80 bar. Based on these 
data, we suggest a process for the manufacture and purification of 
water-soluble cellulose ethers. 15 refs., 14 figs., 9 tabs. 


7828 (LBL-29611) Crack growth behavior of encapsula- 
tion processed SIC-PMMA particulate composites. Sheu, C.H. 
Lawrence Berkeley Lab., CA (USA). May 1990. 75p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00098. Or- 
der Number DE91005372. Source: OSTI; NTIS; GPO Dep. 

The effect of processing on the fatigue crack propagation and 
fracture toughness of ceramic-polymer composites was investi- 
gated. A new process for composite production was developed 
with homogeneous particle distribution and low residual stress lev- 
els in mind. PMMA was uniformly distributed by encapsulating the 
SiC substrate by means of precipitation polymerization. The encap- 
sulation processed powders were then compacted at temperatures 
above T, to form the composite. The encapsulation process was 
optimized by varying the initial concentrations of the reactants until 
homogeneous nucleation was suppressed. The coatings were 
found to be continuous at the SiC-PMMA interface, with particle 
agglomeration occurring between coated particles. Polymer load- 
ings equivalent to 30 vol % SiC were achieved. Composites of 
several particle size ranges were tested under cyclic fatigue and 
static loading conditions. Fatigue growth rates and fracture tough- 
ness data display a trend of increasing crack growth resistance 
with increasing particle size, with encapsulation processed com- 
posites outperforming conventionally cast composites in both cyclic 
fatigue and fracture resistance. The largest Ki. value was found to 
be 2.95 MPa(m)'/?, a factor of 3 increase over un-reinforced 
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PMMA. The roles of crack deflection, shielding, bridging, and pin- 
ning in enhancing toughness were discussed in light of crack 
profile fracture surface details. 65 refs., 30 figs., 2 tabs. 


7829 (MLM-3672(OP)) Improved molding of DAP [diallyl 
phthalate] electrical components in aluminum housings. Kaye, 
C.J. EG and G Mound Applied Technologies, Miamisburg, OH 
(USA). [1990]. 8p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-88DP43495. (CONF-901104-2: 22. interna- 
tional technical conference of the Society for the Advancement of 
Material and Process Engineering, Boston, MA (USA), 6-8 Nov 
1990). Order Number DE91006446. Source: OSTI; NTIS; GPO 


Diallyl phthalate (DAP) resin-based compounds with fiberglass 
reinforcements were used for the transfer molding of electrical 
components in aluminum housings. The gate size for this molding 
is less than 1 mm, and the end products, which are very small 
parts, must conform to stringent dimensional tolerances (typically 
+0.05 mm). Parts must also exhibit physical properties that exceed 
the requirements specified by Mil-M-14G without compromising 
excellent electrical characteristics. In the past, processing had pro- 
ceeded with only minor difficulties, but an alloy change instituted 
for the electrode material caused molding yields to plummet from 
80 to 25%. Subsequent evaluations and process modifications not 
only remedied the impact of the alloy change but also increased 
yields to 96%. 9 figs., 1 tab. 


7830 (MLM-3673(OP)) Characterization of low density 
carbon foams by x-ray computed tomography (CT) and ion 
microtomography (IMT). Moddeman, W.E. (EG and G Mound Ap- 
plied Technologies, Miamisburg, OH (USA)); Kramer, D.P.; Firisch, 
D.W.; Trainer, P.D.; Yancy, R.N.; Weirup, D.L.; Logan, C.M.; Pon- 
tau, A.E.; Antolak, A.J.; Morse, D.H. EG and G Mound Applied 
Technologies, Miamisburg, OH (USA). [1990]. 9p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-88DP43495. 
(CONF-901105-64: Fall meeting of the Materials Research Soci- 
ety, Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91006445. Source: OSTI; NTIS; GPO Dep. 

Two NDT techniques were used to characterize low-density, mi- 
crocellular, carbon foams fabricated from a salt replica process. 
The two techniques are x-ray computed tomography (CT) and ion 
microtomography (IMT); data are presented on carbon foams that 
contain high-density regions. The data show that densities which 
differ by <10% are easily observable for these low density (<100 
mg/cm*) materials. The data reveal that the carbon foams pro- 
duced by this replica process have small density variations; the 
density being ~30% greater at the outer edges than when com- 
pared to the interior of the foam. In addition, the density gradient is 
found to be rather sharp, that is the density drops-off rapidly from 
the outer edges to a uniform one in the interior of the foam. This 
edge build-up in carbon density was explained in terms of polymer 
concentrating on the foam exterior during drying which immediately 
followed a polymer infusion processing step. Supporting analytical 
data from other techniques show the foam material to be >99.9% 
carbon. 4 refs., 7 figs., 1 tab. 


7831 (ORNL/FTR-3827) [Durability of building materials 
and components]: Foreign trip report, November 3, 1990— 
November 15, 1990. Naus, D.J. Oak Ridge National Lab., TN 
(USA). 27 Nov 1990. 25p. Sponsored by U.S. DOE Energy 
Research; Nuclear Regulatory Commission. DOE Contract ACO5- 
840R21400. Order Number DE91005151. Source: OSTI; NTIS; 
GPO Dep. 

The traveler participated in the fourth meeting of RILEM 100- 
TSL, “Techniques for Service Life Prediction,” and “The Fifth 
International Conference on Durability of Building Materials and 
Components.” In addition, the traveler met with staff members at 
Taywood Engineering Ltd., Electricite de France, and AEA Technol- 
ogy. The meeting pertained to performance of concrete materials in 
nuclear power plant structures, time variation of concrete material 
properties, methods for evaluating concrete structures, and model- 
ing to predict the effects of degradation factors on concrete 
materiais. As many of the concrete structures in general civil engi- 
neering applications as well as nuclear power plant applications in 
Europe are aging, there is increasing emphasis on assessing the 





durability of these structures. Information was provided of direct ap- 
plication to the Structural Aging Program which would not have 
been available without these visits. Of equal, or possibly more 
importance, was the individual contacts established at the organi- 
zations visited. Each organization was extremely interested in both 
the approach and scope of the Structural Aging Program and re- 
quested that they be informed of progress. The initial steps were 
taken to cooperate with several of these researchers and this 
should help the Structural Aging Program keep abreast of related 
European activities. In summary, information obtained during this 
trip will benefit the ongoing Structural Aging Program by informing 
Oak Ridge National Laboratory (ORNL) of the extensive European 
research programs addressing the durability of concrete structures, 
and also by forming and strengthening acquaintances with counter- 
parts in other countries, thus enhancing the basis for possible 
international cooperation. 


7832 (ORNL/FTR-3829) [irradiation creep of graphite]: 
Foreign trip report, October 31, 1990—November 15, 1990. 
Kennedy, C.R. Oak Ridge National Lab., TN (USA). 21 Dec 1990. 
31ip. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE91005973. Source: OSTI; 
NTIS; GPO Dep. 

The traveler attended the Conference, International Symposium 
on Carbon, to present an invited paper, “Irradiation Creep of 
Graphite,” and chair one of the technical sessions. There were 
many papers of particular interest to ORNL and HTGR technology 
presented by the Japanese since they do not have a particular 
technology embargo and are quite open in describing their work 
and results. In particular, a paper describing the failure of Minor’s 
law to predict the fatigue life of graphite was presented. Although 
the conference had an international flavor, it was dominated by the 
Japanese. This was primarily a result of geography; however, the 
work presented by the Japanese illustrated an internal program 
that is very comprehensive. This conference, a result of this pro- 
gram, was better than all other carbon conferences attended by 
the traveler. This conference emphasizes the need for US partici- 
pation in international conferences in order to stay abreast of the 
rapidly expanding HTGR and graphite technology throughout the 
work. The United States is no longer a leader in some emerging 
technologies. The traveler was surprised by the Japanese position 
in their HTGR development. Their reactor is licensed and the major 
problem in their graphite program is how to eliminate it with the 
least perturbation now that most of the work has been done. 


7833 (PNL-SA-17971) Key structure-activity relationships 
in the vanadium phosphorus oxide catalyst system. Thompson, 
M.R. (Pacific Northwest Lab., Richland, WA (USA)); Ebner, J.R. 
Pacific Northwest Lab., Richland, WA (USA). Apr 1990. 13p. Spon- 
sored by U.S. DOE Office of Administration and Human Resource 
Management. DOE Contract ACO06-76RL01830. (CONF-9004254— 
1: 199. national meeting of the American Chemical Society, 
Boston, MA (USA), 22-27 Apr 1990). Order Number DE91005247. 
Source: OSTI; NTIS; GPO Dep. 

The crystal structure of vanadyl pyrophosphate has been redeter- 
mined using single crystals obtained from a near solidified melt of 
a microcrystalline catalyst sample. Crystals that index as vanadyl 
pyrophosphate obtained from this melt are variable in color. Crys- 
tallographic refinement of the single crystal x-ray diffraction data 
indicates that structural differences among these materials can be 
described in terms of crystal defects associated with linear disorder 
of the vanadium atoms. The importance of the disorder is outlined 
in the context of its effect on the proposed surface topology paral- 
lel to (1,0,0). Models of the surface topology simply and intuitively 
account for the non-stoichometric surface atomic P/V ratio exhib- 
ited by selective catalysts of this phase. These models also point 
to the possible role of the excess phosphorus in providing site iso- 
lation of reactive centers at the surface. 33 refs., 7 figs. 


7834 (SAND-90-1511C) Interactions at glass-ceramic to 
metal interfaces. Knorovsky, G.A.; Brow, R.K.; Watkins, R.D.; 
Loehman, R.E. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 8p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. (CONF-901125—9: 2. international ceramic 
science and technology congress, Orlando, FL (USA), 12-15 Nov 
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1990). Order Number DE91006630. Source: OSTI; NTIS; GPO 


Advanced pyrotechnic components can be fabricated from 
Ni-based superalloys with hermetic seals to high expansion lithium- 
silicate glass ceramics (LSGC). Prior studies have characterized 
the interfacial reactions in these systems necessary for good 
chemical bonding. Similar reactions occur when LSGCs are 
bonded to 300-series stainless steel except that these seals 
debond on cooling to room temperature. Cr-depletion (from ~18 wt 
% to ~5 wt %) from the steel interface cases an fec-to-bcc phase 
transition that expands the interfacial grains and decreases their 


thermal expansion coefficient, putting the LSGC into tension, caus- 
ing the seal to fail. 9 refs., 5 figs., 1 tab. 


7835 (SAND-90-1794C) lon-irradiation study of the “ex- 
otic” mineral neptunite: LINa2K(Fe,Mg,Mn)2Ti2SigO2,. Eby, R.K. 
(New Mexico Univ., Albuquerque, NM (USA). Dept. of Geology); 
Wang, L.M.; Ewing, R.C.; Arnold, G.W. Sandia National Labs., Al- 
buquerque, NM (USA). [1990]. 7p. Sponsored by Argonne National 
Laboratory; Natural Sciences and Engineering Research Council of 
Canada; U.S. DOE Defense Programs; U.S. DOE Energy Re- 
search; National Aeronautics and Space Administration; National 
Science Foundation; State of New Mexico. DOE Contract AC04- 
76DP00789 ;FG04-84ER45099. (CONF-901105-54: Fall meeting 
of the Materials Research Society, Boston, MA (USA), 24 Nov - 1 
dec 1990). Order Number DE91005952. Source: OSTI; NTIS; 
GPO Dep. 

Single Is of the rare silicate neptunite were irradiated with 
600 keV Ar*+ and 1.5 MeV Kr*, and analyzed by transmission 
electron microscopy (TEM). Amorphization was observed in a sur- 
face layer only several hundred angstroms thick following Ar** 
irradiations up to 5.0 x 10° Ar/cm?, yet the Ar** ions traveled an 
average of 1/2 um in depth. lonization is the dominant energy-loss 
process in the near surface region, and thus may contribute to the 
formation of the amorphous surface layer. The microstructure of 
the amorphous surface layer depends on the ion fluence, but the 
amorphous layer thickness remained constant. At the highest flu- 
ence, a narrow region below the amorphous layer shows a 
brittle-to-ductile strain transition, due to tensional volume-expansion 
of the adjacent ductile amorphous layer. Using 1.5 MeV Kr*, amor- 
phization of the electron transparent region was completed after a 
fluence of 1.5 x 10'° Krt/cm?, and no further damage was ob- 
served up to 5.1 x 10'5 Kr+/cm?. Then, using a low fluence of 2.0 
x 10'' Kr*t/em*, a single crystal of neptunite became a polycrys- 
talline aggregate (grain size 10 nm) after aging 10 days at room 
temperature. 6 refs., 6 figs. 


7836 (SAND-90-2064C) Quantitative infrared determine- 
tion of composition and properties of borophosphosilicate 
glass (BPSG) thin films using multivariate calibration. McGuire, 
J.A. (New Mexico Univ., Albuquerque, NM (USA). Dept. of Chem- 
istry); Adhihetty, I.S.; Niemcezyk, T.M.; Haaland, D.M.; Taylor, D.F.; 
Blankenship, D.M. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 15p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-910311—1: 42. Pittsburgh con- 
ference and exposition on analytical chemistry and applied 
spectroscopy, Chicago, IL (USA), 4-8 Mar 1991). Order Number 
DE90017030. Source: OSTI; NTIS; GPO Dep. 

Partial least squares multivariate calibration methods were ap- 
plied to the infrared spectra of a new set of borophosphosilicate 
glass (BPSG) thin films on silicon wafers. The calibration samples 
were prepared by a low pressure chemical vapor deposition 
(LPCVD) process. The statistically designed calibration set included 
data from nearly 400 coated Si wafers. Calibrations were attempted 
for properties such as dopant concentrations, thickness, etch rate, 
film stress, and electrical parameters. It was found that annealed 
films were predicted more precisely than unannealed films. B, P, 
and thickness measurements yielded the most precise results by 
these techniques. Multivariate calibration methods applied to etch 
rate for annealed films and unannealed film stress provided some 
limited predictive ability. The detection and removal of outliers 
greatly improved the analysis precisions. Finally, within wafer and 
between wafer dopant uniformity may be responsible for degrading 
the precision of these analytical methods. 7 refs., 3 figs., 2 tabs. 
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7837 (SAND-90-2362C) TNF [trinitro-9-fluorenone]-doped 
myler: A rad-hard film dielectric developed for pulse- 
discharge capacitors. Bischoff, G.C. (General Electric Co., Largo, 
FL (USA). Neutron Devices Dept.); Edwards, L.R. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-9103102-1: 11. capacitor and resistor technology sympo- 
sium (CARTS), Las Vegas, NV (USA), 4-7 Mar 1991). Order 
Number DE91005860. Source: OSTI; NTIS; GPO Dep. 

Development of rad-hard (radiation tolerant) film dielectric 
suitable for discharge capacitor application has recently been com- 
pleted. This dielectric is made by doping polyethylene terephthalate 
film (Mylar C)* with the material, 2,4,7,-trinitro-9-fluorenone (TNF) 
which acts as an electron acceptor to photoconduction electrons in 
the film. It has been shown that neither the presence of TNF in the 
film, nor the process which places the TNF in the film, has any ad- 
verse effects on the electrical or mechanical performance of the 
resulting material. This paper describes the methods by which the 
performance of the doped film is compared with the undoped (con- 
trol) film. There are two types of measurement strategies used to 
determine the properties of TNF-doped Mylar: (1) film sample 
measurements which are used to obtain intrinsic properties such 
as dielectric constant, dissipation factor, and dielectric strength and 
(2) full scale capacitor tests which are used to determine the ex- 
tended scale performance of the material. The results of these 
measurements are given; they will show both the level of perfor- 
mance of the doped film and the comparison between doped and 
the undoped film. 5 refs., 5 tabs. 


7838 (SAND-90-3082C) Strained-layer electronics and op- 
toelectronics. Myers, D.R. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 5p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract ACO4-76DP00789. (CONF-910358—1: Pi- 
cosecond electronics and optoelectronics meeting, Salt Lake City, 
UT (USA), 13-15 Mar 1991). Order Number DE91004505. Source: 
OSTI; NTIS; GPO Dep. 

Strained-layer epitaxy involves more than the dislocation-free 
growth of dissimilar materials: effective strained-layer epitaxy 
exploits lattice-mismatch-induced strain to fine-tune material prop- 
erties. This paper describes strained-layer epitaxy and describes its 
application to electronic and optoelectronic device to improve per- 
formance. 


7839 (SAND-90-3159C) Low pressure MOCVD [metalor- 
ganic chemical vapor deposition] growth of InSb. Cunningham, 
B.T.; Schneider, R.P. Jr.; Biefeld, R.M. Sandia National Labs., Al- 
buquerque, NM (USA). [1990]. 6p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
901105-55: Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91005839. Source: OSTI; NTIS; GPO Dep. 

Low pressure (200 Torr) metalorganic chemical vapor deposition 
(MOCVD) of InSb has been examined through variation of the Col- 
umn lil (TMin) and Column V (TMSb or TESb) precursor partial 
pressures. The use of lower growth pressure significantly 
enhanced the range of allowable Column Ill Column V partial pres- 
sures in which specular morphology InSb could be obtained 
without the formation of In droplets or Sb crystals. In addition, a 
70% improvement in the average hole mobility was obtained, com- 
pared to InSb grown in the same reactor at atmospheric pressure. 
SIMS analysis revealed that Si at the substrate/epitaxial layer inter- 
face is an important impurity that may contribute to degradation of 
the mobility. Substitution of TESb for TMSb did not result in any 
improvement in the purity of the InSb. 6 refs. 


7840 (SAND-90-3200C) The preparation of InAsSb/iInSb 
SLS [strained-layer superlattice] and InSb photodiodes by 
MOCVD. Biefeld, R.M.; Cunningham, B.T.; Kurtz, S.R.; Wendt, J.R. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 5p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-901105-81: Fall meeting of the Materials 
Research Society, Boston, MA (USA), 24 Nov - 1 dec 1990). Order 
Number DE91006781. Source: OSTI; NTIS; GPO Dep. 

Infrared absorption and photoluminescence have been demon- 
strated for InAs;_,Sb,/InSb strained-layer superlattices (SLS's) in 
the 8-15 nm region for As content less than 20%. This extended 
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infrared activity is due to the type Il heterojunction band offset in 
these SLS's. The preparation of the first MOCVD grown p-n junc- 
tion diode was achieved by using dimethyltellurium as an in-type 
dopant. Several factors, such as background doping and dopant 
profiles affect the performance of this device. InSb diodes have 
been prepared using tetraethyltin. The resulting current-voltage 
characteristics are improved over those of diodes grown previous 
using dimethyltellurium. Doping levels of 8 x 10'S to 5 x 10! 
cm-° and mobilities of 6.7 x 10* to 1.1 x 10* cm?/Vs have been 
measured for Sn doped InSb. SLS diode structures have been pre- 
pared using Sn and Cd as the dopants. Structures prepared with 
p-type buffer layers are more reproducible. 5 refs., 4 figs. 


7841 (SHIM-89, pp. 55-59) Latent tracks in magnetic 
insulators. Studer, F. (Institut des Sciences, de la Matiere du Ray- 
onnement (ISMRA), 14 - Caen (FR)); Houpert, C.; Groult, D.; 
Toulemonde, M. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283—: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

Some aspects of the damage induced by high energy heavy ions 
in magnetic insulators are described. A panel of solid state physics 
techniques are applied for looking at the latent tracks and relating 
phenomena. Irradiation by xenon ions (27 MeV/n) and by Krypton 
ions (45 MeV/n) is performed on the following garnets: Y3Fe5012, 
BaFe12019, MgFe204 and ZnFe204. Magnetization measure- 
ments and Mossbauer spectroscopy are carried out. 


7842 (SHIM-89, pp. 61-63) Influence of ion irradiation in- 
duced defects on the incommensurate ferroelectric phase 
transitions in Rb2ZnCl, and Rb2ZnBr,4. Schmirgeld, L. (Ecole 
Polytechnique, 91 - Palaiseau (FR)); Benyacar, M.A.R. de; Carrau, 
G.; Ceva, H.; Lanza, H. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283—: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

The influence of ion-irradiation induced defects on incommensu- 
rable phase transitions is considered. Rb2ZnCl4 and Rb2ZnBr4 
compounds were irradiated at the 20 MV Tandar heavy ion accel- 
erator with 2? H* beams and °*S® beams. The number of defects 
produced was directly proportional to the irradiation dose. The re- 
sults of the effect of ion irradiation induced effect on the dielectric 
constant are presented. 


7843 (SHIM-89, pp. 83-87) lon-beam-induced plastic de- 
formation: a universal phenomenon in glasses. Klaumunzer, S. 
(Hahn-Meitner-Institut, Berlin G.m.b.H. (DE)). Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283—: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The ion-beam-induced plastic deformation (IBID) which occurs in 
insulating glasses, amorphous semiconductors and glassy metals 
is studied. The IBID can be distinguished from other eftects like 
swelling or radiation induced creep by the fact that the deformation 
anisotropy is introduced by the beam itself. A general mechanism 
for IBID process is suggested. The deformation rate and incubation 
fluence are calculated and compared with those obtained for some 
amorphous materials irradiated with Xe ions. 


7844 


(SHIM-89, pp. 225-227) Damage related deep elec- 
tronic levels in silicon irradiated with 1.6 GeV Ar lons. Krynicki, 
J. (Institute of Nuclear Chemistry and Technology, Warsaw, (PL)); 
Toulemonde, M.; Muller, J.C.; Siffert, P. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 


8905283—-: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The evolution of deep levels induced by irradiation 1.6 GeV Ar 
+16 ions to a wide range of dose Ar implanted ions is investigated. 
The N-Type silicon wafers (Czochralski-grown crystals) used, were 





polished and dislocation-free. Different doses of Ar ions are consid- 
ered: 3 x10'/sgem, 3x10'4/sgem and 8x10'4/sgem. Deep level 
transient spectroscopy was applied to measure the electrical prop- 
erties of the observed defects. A few of the observed defects are 
present deeper than the projected range of implanted argon ions. 
Additional investigations to identify the types of extended defects, 
which influence silicon electrical properties, are needed. 


7845 (SHIM-89, pp. 229-231) X-Ray and electronmicro- 
scopic investigation of defects induced in silicon by 42 MeV/n 
Kr ions. Auleytner, J. (Polska Academia Nauk, Warszawa, (PL). 
Inst. Fizyki). Grand Accelerateur National d’lons Lourds (GANIL), 
14 - Caen (France). 1989. (CONF-8905283—: SHIM 89: 1. interna- 
tional symposium on swift heavy ions in matter, Caen (France), 
16-19 May 1989). In Swift Heavy lons in Matter. 262p. Order 
Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

The defects induced on <111> silicon plates by 42 MeV/n Kr 
ion implantation are investigated. The results obtained employing 
X-ray transverse topography, section topography, lattice constant 
measurements and TEM observations are presented. It was proved 
by x-ray transmission topography that, before implantation, the 
plates were free of dislocations and stresses. Moreover, the in- 
crease of samples volume during the process of implantation, with 
relatively small dose of ions, was mainly caused by point defects. 
The observed vacancy agglomerations are either empty or the gas 
content is very small. 


7846 (SHIM-89, pp. 239-241) lon-beam-induced plastic 
deformation in vitreous silica. Benyagoub, A. (Hahn-Meitner- 
Institut, Berlin G.m.b.H (DE)); Loffler, S.; Rammensee, M.; 
Klaumuenzer, S. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283-: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

The modifications of the dimensions of a vitreous silica sample 
under the action of heavy ion beams are investigated. The sam- 
ples were irradiated with 2° Ne, °° Ar, 5° Ni and '?° Xe beams. 
Two geometries were used in the case of Xe irradiation. It is 
demonstrated that the growth anisotropy is related to the ion beam 
direction. An effective stopping power of about 2.5 KeV/nm is 
found. The variation of the deformation rate versus the electronic 
stopping power and with the temperature is shown. 


7847 (UCRL-CR-105363-Summ.) Development of optically 
active aerogels: Summary report for FY 1990. Hrubesh, L.W.; 
Tillotson, T.M. Lawrence Livermore National Lab., CA (USA). 15 
Oct 1990. 16p. Sponsored by U.S. Department of Defense. DOE 
Contract W-7405-ENG-48. Contract W43P6Q-90-EW094. Order 
Number DE91005219. Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to develop the methodology to in- 
corporate specified concentrations of dye molecules within a silica 
aerogel matrix. Secondary goals are to determine the optical char- 
acteristics of the dye-doped aerogel and to determine how the dye 
molecules are held within the silica matrix. Fluorescence and UV- 
YIS spectra are used to characterize the dye-doped aerogel. Such 
spectra can give information about how the dye molecules are 
bound within the aerogel matrix. 13 figs., 1 tab. 


7848 (UCRL-JC—104884) A novel perfluorinated AR 
[antireflective] and protective coating for KDP [potassium di- 
hydrogen phosphate] and other optical materials. Thomas, |.M.; 
Campbell, J.H. Lawrence Livermore National Lab., CA (USA). 17 
Dec 1990. 12p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-9010287-6: 22. boulder dam- 
age symposium, Boulder, CO (USA), 25-26 Oct 1990). Order 
Number DE91006247. Source: OSTI; NTIS; GPO Dep. 

A new commercially available perfluorinated organic polymer has 
been used to prepare a combined quarterwave AR and protective 
coating for KDP and other optical materials. Coatings are applied 
from solution at room temperature by spin or dip, they are fully 
dense and have a refractive index of 1.29. The laser damage 
threshold at 1064 nm and 355 mm is the highest that we have ever 
measured for an AR coating material. 5 refs., 8 figs., 3 tabs. 
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7849 (WSRC-RP-90-1089) The effects of tributyl phos- 
phate on a polymeric ultrafilter. Stewart, C.A. Westinghouse 
Savannah River Co., Aiken, SC (USA). 10 Aug 1990. 25p. 

red by U.S. DOE Defense Programs. DOE Contract AC09- 
89SR18035. Order Number DE91006578. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this project was to determine the effects that 
tributyl phosphate (TBP) would have on a polysulfone crossflow ul- 
trafilter. Aqueous simulant solutions containing TBP (100 or 1000 
mg/L) and Fe(lil), Si(IV), Al(Ill), and NaNO, were examined. Re- 
sults obtained from simulant solutions containing 100 mg/L TBP 
were virtually identical to those obtained in the absence of TBP. 
However, a solution containing higher concentrations of TBP (1000 
mg/L) very rapidly reduced the permeate flow rate to nearly zero. 
Chemical cleaning was successful in restoring initial flow rates. 
Permeate flux was plotted as a function of transmembrane pres- 
sure for clean water before and after the filter had been exposed to 
TBP. Also, the axial pressure drop was plotted as a function of the 
Reynolds numbers. Linear correlation of these data suggested that 
the filter did not swell or become distorted. Therefore, it was 
concluded that TBP does not have a permanent effect on this poly- 
sulfone uttrafilter. 6 refs., 7 figs., 1 tab. 


7850 Superconducting wire. Takano, Satoshi; Hayashi, 
Noriki. 11 Sep 1990. Japan Patent priority 126095; CA patent 
application 2008310. 18p. Source: Micromedia Ltd., Technical Infor- 
mation Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, 
Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A superconducting wire comprises a base material and an oxide 
superconducting layer formed on the base material. The base ma- 
terial is flexible and has an average surface roughness of not more 
than 0.05 um. It may be formed of a metal, an alloy, or ceramic 
material. The alloy material is preferably prepared from a nickel 
base alloy, while the ceramic material is preferably prepared from 
yttria stabilized zirconia (YSZ). The base material may be formed 
by a plurality of metal or alloy layers, having a ceramic coating 
layer. In one aspect of the invention, the flexible base material is 
formed of YSZ containing less than 0.05 wt % of an Al2O3 impu- 
rity. Experiments are described to illustrate the effects of surface 
roughness and amount of Al impurity on the critical temperature. 
Samples of YBaCuO superconducting films deposited on YSZ 
tapes of 40 A, 100 A, and 400 A average surface roughness exhib- 
ited critical temperatures in the 80-82°K range, while the samples 
of 1000 A and 10,000 A average surface roughness exhibited low 
critical temperatures of 45°K. Similarly, samples of YBaCuO super- 
conducting films deposited on YSZ with Al impurities of 0.01-0.09 
wt % exhibited critical temperatures of 92 to 80°K, while those with 
Al impurities of 0.1 to 0.3 wt % exhibited critical temperatures of 60 
to 21° K. 7 figs., 1 tab. 


7851 Method for the synthesis of sulfonylimidides. Ar- 
mand, M. 24 Apr 1990. France Patent priority 8813005; CA patent 
application 2000142. 25p. (In French). Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

A method is provided for synthesizing sulfonylimidides of the 
formula M[(RSO2)2N]y, in which M is a metal or an ammonium rad- 
ical, the R’s (identical in the case of symmetrical imidides or 
different in the case of asymmetrical imidides) are monovalent or- 
ganic radicals, in particular hydrocarbyls and preferably C,_ 12 
perfluorohydrocarbyls, and y is the valence of M. According to the 
invention, a silazane compound is made to react with at least one 
sulfonyl halogenide compound. The silazane compound is chosen 
from among the silazane compounds of the formula 
M[([Rz}sSi)2N]y or the associations of a silazane derivative of the 
formula A[(R2)3SiJ2N and a fluoride of the formula M,F, of weak 
bonding energy. The sulfonyl halogenide consists of a sulfonyl fluo- 
ride of the formula RSO2F or the association of a sulfonyl chloride 
of the formula RSO,Ci and a fluoride M,F_. In the formulas for the 
silazane and sulfonyl halogenide compounds, M, R, and y have the 
same definitions as previously cited, M; is chosen from among the 
Ms and may be identical to M, z being the valence of M,, and R2 is 
a C;_4 alcoyl. The imidides obtained in those cases where the Rs 
are perfluoro radicals and M is an alkali metal such as Li are useful 
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for forming solid solutions with polyether type macromolecular ma- 
terials. Such solid solutions have application as solid electrolytes in 
the production of primary or secondary thin film generators. Experi- 
ments are described to illustrate the method of the invention. 
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Refer also to citation(s) 6961, 7095, 7100, 7102, 7141, 7160, 
7188, 7205, 7216, 7283, 7774, 7784, 7785, 7786, 7891, 7898, 
7913, 8114, 8121, 8244, 8418, 8613, 8914 


7852 (ACIESP-66) Proceedings of the 14. Annual Sympo- 
sium of the ACIESP. Academia de Ciencias do Estado de Sao 
Paulo, SP (Brazil). 1990 290p. (In Portuguese). (CONF-8910496—: 
14. annual symposium of the ACIESP, Sao Paulo (Brazil), 9-13 
Oct 1989). Order Number DE91617089. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The works of XIV Annual Symposium of the ACIESP with the 
topic 'Lanthanides and Actinides Chemistry’ are presented, includ- 
ing theme about rare earths separation process, uranium and 
thorium recovery, physical-chemistry studies, analytical techniques 
for rare earths determination, etc. (C.G.C.). 


7853 (ACIESP-66, pp. 141) Determination of gadolinium 
in (U,Gd)O2 powder and pellests by ion chromatography with- 
out supression. Pires, M.A.F. (Instituto de Pesquisas Energeticas 
e Nucleares (IPEN), Sao Paulo, SP (Brazil). Dept. de Engenharia 
Quimica); Abrao, A. Academia de Ciencias do Estado de Sao 
Paulo, SP (Brazil). 1990. 290p. (in Portuguese). (CONF-8910496-: 
14. annual symposium of the ACIESP, Sao Paulo (Brazil), 9-13 
Oct 1989). In Proceedings of the 14. Annual Symposium of the 
ACIESP. Order Number DE91617089. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. GADOLINIUM/iion  ex- 
change chromatography; EXPERIMENTAL DATA; GADOLINIUM; 
GADOLINIUM OXIDES; POWDERS; TARTRATES; URANIUM OX- 
IDES 


7854 (ACIESP-66, pp. 157) Rare earths analytical control. 
Silva Queiroz, C.A. da (Instituto de Pesquisas Energeticas e Nu- 
cleares (IPEN), Sao Paulo, SP (Brazil). Dept. de Engenharia 
Quimica); Abrao, A. Academia de Ciencias do Estado de Sao 
Paulo, SP (Brazil). 1990. 290p. (In Portuguese). (CONF-8910496-: 
14. annual symposium of the ACIESP, Sao Paulo (Brazil), 9-13 
Oct 1989). In Proceedings of the 14. Annual Symposium of the 
ACIESP. Order Number DE91617089. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. RARE EARTHS/chemical anal- 
ysis; FRACTIONATION 


7855 (ACIESP-66, pp. 199-222) Fractionation study of 
didymium carbonate by liquid-liquid extraction. Ricci, D.R. (In- 
stituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil)); Cunha, S.M.; Pereira, M.R.P.; Silva, S. de; Ussui, V.; 
Castro, A.R.M. de; Nobre, J.S.M.; Paschoal, J.O.A. Academia de 
Ciencias do Estado de Sao Paulo, SP (Brazil). 1990. 290p. (In 
Portuguese). (CONF-8910496-: 14. annual symposium of the 
ACIESP, Sao Paulo (Brazil), 9-13 Oct 1989). In Proceedings of the 
14. Annual Symposium of the ACIESP. Order Number 
DE91617089. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the study of various parameters of the frac- 
tionation process of didymium carbonate into light/medium and 
heavy rare earths concentrates by solvent extraction. These prod- 
ucts constitute intermediate materials in the overall process to 
obtain high purity rare earth oxides, by solvent extraction, fractional 
precipitation and ion exchange techniques, presently being devel- 
oped at IPEN. (author). 


7856 (ACIESP-66, pp. 191) Determination of HF in ura- 
nium tetrafluoride. Silva Queiroz, C.A. (Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil)); Abrao, A. 
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Academia de Ciencias do Estado de Sao Paulo, SP (Brazil). 1990. 
290p. (In Portuguese). (CONF-8910496-: 14. annual symposium 
of the ACIESP, Sao Paulo (Brazil), 9-13 Oct 1989). In Proceedings 
of the 14. Annual Symposium of the ACIESP. Order Number 
DE91617089. Source: OSTI; NTIS (US Sales Only); INIS. 

A procedure for the determination of free hydrogen fluoride (HF) 
in uranium tetrafluoride is outlined. The method is based on the 
separation of free HF and UO2F2 from UF, by leaching with cold 
water. After filtration one aliquot of the filtrate is percolated through 
a strong cationic ion exchanger (H form), which retains the uranyl 
ion. The determination of the total hydrofluoric acid is made in the 
effluent by titration with sodium hydroxide. Being known the num- 
ber of equivalent-weight for the total HF and for the total uranium, 
the content of free HF in the sample is calculated. In practice the 
method allows the determination of HF content in UF, starting from 
0,1% with a relative error o <= 3%. (author). 


7857 (ACIESP-66, pp. 223-232) Study of the interaction 
between some lanthanide (Ill) salts and /-propyl-diphenyl 
phosphinoxide (i-PDPPO). Silva, A.M. de (Ceara Univ., Fortaleza, 
CE (Brazil). Dept. de Quimica Organica e Inorganica); Sobral, F.E. 
Academia de Ciencias do Estado de Sao Paulo, SP (Brazil). 1990. 
290p. (In Portuguese). (CONF-8910496—-: 14. annual symposium 
of the ACIESP, Sao Paulo (Brazil), 9-13 Oct 1989). In Proceedings 
of the 14. Annual Symposium of the ACIESP. Order Number 
DE91617089. Source: OSTI; NTIS (US Sales Only); INIS. 

The compounds were prepared using nitrates clorides, bromide 
and acetates of lanthanide (Ill) and the i-Prophyidiphenylphosphine 
oxide (i-PDPPO). The analytical results indicate the follow- 
ing chemical formulas: Ln(NO3)3.4L.3H20 (Ln-Sm, Ho); 
LaCl3.4L.3H20; LnCls.2L.xH2O (Ln= Nd, Sm and x=9 and 6); 
SmBr3.3L.3H20; La(C2H302)3.5L.2H2O and Ho (CoHgO2)3.9L 
(L=i-PDPPO). Eletrolitic molar conductance measurements showed 
that: (a) the nitrates are non-eletrolytes in acetonitrile as well as 
the NdCls.2L.9H20. (b) SmClg.2L.6H20 and SmBr3.3L.3H20 are 
both eletrolytes 1:1 in methanol. Condutometric titrations of Sm(Ill) 
bromide and cloride confirmed the analytical results. The vibra- 
tional studies at the infrared region showed that the interactions 
occured through the oxigen atom of the P=O group and confirmed 
the NO3~ ion coordinating character. (author). 


7858 (ACIESP-66, pp. 233-237) Crystal field parameters 
of the compounds of formula EuCl3.3.5DMA and Eu(Ac),.DMA 
(DMA=dimethylacetamide). Vicentini, G. (Sao Paulo Univ., SP 
(Brazil). Inst. de Quimica); Brito, H.F.; Cunha, M.C.F. Academia de 
Ciencias do Estado de Sao Paulo, SP (Brazil). 1990. 290p. 
(CONF-8910496-: 14. annual symposium of the ACIESP, Sao 
Paulo (Brazil), 9-13 Oct 1989). In Proceedings of the 14. Annual 
Symposium of the ACIESP. Order Number DE91617089. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Spectroscopy studies of trivalent europium compounds with for- 
mula EuCls.3.5DMA and Eu(Ac)3.DMA are reported. The crystal 
field parameters were determined from the europium fluorescence 
spectra using Steven’s method. (author). 


7859 (ACIESP-66, pp. 239-244) Crystal-field effects in 
the compound of formula: Eu (ClO,4)3.5.5 TMAO 
(TMAO=ztrimethylamine-oxide). Vicentini, G. (Sao Paulo Univ., SP 
(Brazil). Dept. de Quimica Fundamental); Cunha, M.C.F.; Zinner, 
L.B.; Nascimento, A.B. Academia de Ciencias do Estado de Sao 
Paulo, SP (Brazil). 1990. 290p. (CONF-8910496-: 14. annual sym- 
posium of the ACIESP, Sao Paulo (Brazil), 9-13 Oct 1989). In 
Proceedings of the 14. Annual Symposium of the ACIESP. Order 
Number DE91617089. Source: OSTI; NTIS (US Sales Only); INIS. 

The emission spectrum of the europium complex was interpreted 
in terms of a cubic symmetry with europium (Ill) ion location in a 
octahedral site. Crystal-field parameters BX,, strenght parameters 
Ny and S were obtained from the analysis of fluorescence spec- 
trum. Our best evaluation of parameters (cm—') yield: B4g = 1178; 
B*, = 705; Ny = 1623 and S = 297. (author). 


7860 (ACIESP-66, pp. 245) Electrodeposition and evapo- 
ration technique applied for 7*Pu sources preparation. 
Determination by alpha spectrometry. Yamaura, M. (Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil)); Goncalves, M.A.; Matsuda, H.T.; Araujo, B.F. de. 





Academia de Ciencias do Estado de Sao Paulo, SP (Brazil). 1990. 
290p. (CONF-8910496—: 14. annual symposium of the ACIESP, 
Sao Paulo (Brazil), 9-13 Oct 1989). In Proceedings of the 14. An- 
nual Symposium of the ACIESP. Order Number DE91617089. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PLUTONIUM 239/alpha spec- 
troscopy; PLUTONIUM 239/electrodeposition;, EVAPORATION; PH 
VALUE; ELECTRODEPOSITION 


7861 (CONF-8910341—1) Optical constants of solid 
methane. Khare, B.N. (Cornell Univ., Ithaca, NY (USA). Lab. for 
Planetary Studies); Thompson, W.R.; Sagan, C.; Arakawa, E.T.; 
Bruel, C.; Judish, J.P.; Khanna, R.K.; Pollack, J.B. Oak Ridge 
National Lab., TN (USA). [1989]. 13p. Sponsored by U.S. DOE En- 
ergy Research; National Aeronautics and Space Administration. 
DOE Contract AC05-840R21400. Grant NGR 33-010-220;Grant 
NGR 33-010-082:Grant NAGW 637. From 1. international confer- 
ence on laboratory research for planetary atmospheres; Bowie, MD 
(USA); 25 Oct 1989. Order Number DE91004531. Source: OST]; 
NTIS; GPO Dep. 

Methane is the most abundant simple organic molecule in the 
outer solar system bodies. In addition to being a gaseous con- 
stituent of the atmospheres of the Jovian planets and Titan, it is 
present in the solid form as a constituent of icy surfaces such as 
those of Triton and Pluto, and as cloud condensate in the atmo- 
spheres of Titan, Uranus, and Neptune. It is expected in the liquid 
form as a constituent of the ocean of Titan. Cometary ices also con- 
tain solid methane. The optical constants for both solid and liquid 
phases of CH, for a wide temperature range are needed for radia- 
tive transfer calculations, for studies of reflection from surfaces, and 
for modeling of emission in the far infrared and microwave regions. 
The astronomically important visual to near infrared measurements 
of solid methane optical constants are conspicuously absent from 
the literature. We present preliminary results of the optical con- 
stants of solid methane for the 0.4 um to 2.6 um region. We report 
k for both the amorphous and the crystalline (annealed) states. Us- 
ing our previously measured values of the real part of the refractive 
index, n, of liquid methane at 110°K [Bull. Am. Phys. Soc.31, 700 
(1986)] we compute n for solid methane using the Lorentz-Lorentz 
relationship. Work is in progress to extend the measurements of 
optical constants n and k for liquid and solid to both shorter and 
longer wavelengths, eventually providing a complete optical con- 
stants database for condensed CH,. 33 refs., 6 figs., 2 tabs. 


7862 (DOE/ER/13435-5) Fundamental studies with a 
monodisperse aerosol-based liquid chromatography/mass 
spectrometry interface (MAGIC-LC/MS): Progress report, De- 
cember 1, 1989—November 30, 1990. Browner, R.F. Georgia Inst. 
of Tech., Atlanta, GA (USA). School of Chemistry and Biochem- 
istry. Oct 1990. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG05-85ER13435. Order Number DE91004875. 
Source: OSTI; NTIS; GPO Dep. 

Accomplishments on the fundamental studies with a monodis- 
perse aerosol-based liquid chromatography/mass spectrometry 
(LC/MS) interface during the period 1 December 1989 to 30 
November 1990 are summarized. In order to determine the influ- 
ence of temperature on the vaporization and decomposition 
properties of molecules, test have been carried out on both ther- 
mally stable and thermally labile molecules. The test compounds 
used were a series of polynuclear aromatic (PAH) compounds cov- 
ering a wide range of molecular weights from two-ring naphthalene 
to twelve-ring perylene. The less thermally stable species exam- 
ined were aldicarb, a highly thermally labile pesticide, and 
cholesterol, which readily loses water when subjected to high tem- 
peratures. A new, externally heated probe, which can be raised to 
temperatures as high as 500°C was also used. Matrix loading 
effects for a range of surface active and non-surface active com- 
pounds in three different matrices: glycerol, 3-nitrobenzyl alcohol, 
and thioglycerol for fast atom bombardment (FAB) particle beam 
LC/MS have been studied. The time dependence of FAB spectra 
generation in the particle beam system has been examined and 
contrasted with ion generation in normal probe FAB work. Future 
FAB LC/MS research is outlined. 3 refs. (BM) 
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7863 (DOE/ER/13613-19) Capillary liquid chromatography 
using laser-based and mass spectrometric detection: Techni- 
cal progress report, September 1, 1989-January 31, 1991. 
Sepaniak, M.J.; Cook, K.D. Tennessee Univ., Knoxville, TN (USA). 
Dept. of Chemistry. [1990]. 13p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG05-86ER13613. Order Number 
DE91004887. Source: OSTI; NTIS; GPO Dep. 

The DOE-supported research performed during the past year 
has mainly focused on investigating and minimizing three problems 
that limit the practical utility of these capillary electrokinetic separa- 
tion techniques in chemical analysis. (1) Analyses are hindered by 
poor reproducibility. This is largely a result of complicated and irre- 
producible capillary wall-solute interactions that often result in 
adsorption and mobility changes. (2) While the [micellar electroki- 
netic capillary chromatography] (MECC) technique permits the 
separations of neutral solutes, hydrophobic compounds are difficult 
to separate and manipulation of capacity factors (k's) is critically 
important. (3) The very small solute band volumes require that on- 
column detection be performed (usually optical detection) and this 
seriously limits detectability. In addition to these projects, the elec- 
trokinetic equivalent of affinity chromatography and development of 
remote fiber-optic sensors to measure chemical carcinogens and 
other compounds have been investigated. 5 refs., 2 figs. 


7864 (DOE/ER/13613-24) Capillary electrokinetic separa- 
tions: Influence of mobile phase composition on performance. 
Sepaniak, M.J.; Swaile, D.F.; Powell, A.C.; Cole, R.O. Tennessee 
Univ., Knoxville, TN (USA). Dept. of Chemistry. [1990]. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FGO05- 
86ER13613. Order Number DE91004884. Source: OSTI; NTIS; 
GPO Dep. 

The composition of the mobile phase employed in capillary zone 
electrophoresis and the related technique, micellar electrokinetic 
capillary chromatography, is an important factor in determining sep- 
aration performance. The influences of ionic salt, surfactant, and 
organic solvent mobile phase additives on separation efficiency, re- 
tention, and elution range are discussed and demonstrated. 23 
refs., 2 figs., 2 tabs. 


7865 (DOE/ER/13613—30) Bile salt surfactants in micellar 
electrokinetic capillary chromatography: Application to hy- 
drophobic molecule separations. Cole, R.O. (Tennessee Univ., 
Knoxville, TN (USA). Dept. of Chemistry); Sepaniak, M.J.; Hinze, 
W.L.; Gorse, J.; Oldiges, K. Tennessee Univ., Knoxville, TN (USA). 
Dept. of Chemistry. [1990]. 24p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FGO05-86ER13613. Order Number 
DE91004876. Source: OSTI; NTIS; GPO Dep. 

Bile Salt surfactants are used in the micellar electrokinetic capil- 
lary chromatography (MECC) separation of various hydrophobic 
compounds. The use of methanol in the mobile phase allows the 
separation of previously intractable compounds including polyaro- 
matic hydrocarbons. The effects of methanol on critical micelle 
concentration is investigated for sodium dodecyl sulfate (SDS) and 
the bile salt sodium cholate. It is determined that the unique struc- 
ture of the bile salt micelle is much more tolerant to the addition of 
organic solvents than SDS, thereby increasing the scope of applica- 
tions of MECC to include hydrophobic compounds. 30 refs., 9 figs. 


7866 (DOE/ER/60530—-4) Toxic organic compounds from 
energy production: Progress report. Hites, R.A. Indiana Univ., 
Bloomington, IN (USA). School of Public and Environmental Affairs. 
29 Nov 1990. 43p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-87ER60530. Order Number DE91005703. 
Source: OSTI; NTIS; GPO Dep. 

The general theme of this program has been the identification of 
potentially toxic organic compounds associated with various com- 
bustion effluents, following the fates of these compounds in the 
environment, and improving the analytical methodology for making 
these measurements. Current work focuses on the fate of 
combustion-produced polychlorinated dioxins and dibenzofurans. 
Studies have included: wet and dry deposition; photodegradation; 
sources of pollutants; liquid chromatography; and measurement of 
human exposure to environmental contaminants. Of particular was 
the correlation of lead to dioxins and dibenzofurans. 10 tabs., 33 
refs. 
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7867 (DPSTM-87-700-6) Determination of Fe(Il)Fe(Il) ratio 
in glass. Baumann, E.W. Savannah River Lab., Aiken, SC (USA). 
Analytical Development Section. 26 Jul 1989. 13p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
(ADS-2207). Order Number DE91004324. Source: OSTI; NTIS; 
GPO Dep. 

The procedure was designed for the simple, rapid determination 
of the Fe(Il)/Fe(Ill) ratio in glass samples. The procedure consists 
of the following steps: dissolution of the pulverized glass sample in 
a sulfuric-hydrofluoric acid mixture, containing ammonium vana- 
date, which preserves the Fe(II) content; addition of boric acid to 
destroy iron-fluoride complexes, making the iron available for color 
formation with Ferrozine; addition of pH 5 buffer and Ferrozine 
reagent to form the magenta-colored ferrous-Ferrozine complex, 
with measurement of the absorbance for the determination of Fe(II) 
content; and, addition of ascorbic acid to reduce Fe(lil) to Fe(Il), 
with a second absorbance measurement that determines total Fe. 
Directions for the preparation of glass from non-radioactive sludge 
samples are provided. The analysis of this prepared glass for the 
Fe(Il)/Fe(Ill) ratio is an indication of the ratio that would be in a 
plant batch of glass if made from this sludge. 


7868 (IPNO-T—8914) Development and construction of a 
fast spectroelectrochemical device. Applications to the reac- 
tion kinetic study of the Eu(Ili/{l), Ce(IV/ll) and U(VI/V) redox 
processes. Haltier, E. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire; Paris-11 Univ., 91 - Orsay (France). Dec 
1989. 151p. (in French). Order Number DE91740654. Source: 
OSTI; NTIS (US Sales Only). 

The reaction kinetics of redox processes for the f transition ele- 
ments is investigated. An experimental device consisting in a 
spectrophotometer and an electrochemical system is developed. 
The time needed for the optical spectra acquisition is 512 mi- 
croseconds per spectrum. The experiments on europium allowed 
testing the electrochemical behavior of both the cell and the elec- 
trode. From the experiments performed with cerium, the equilibrium 
potential and the heterogeneous standard velocity constant are 
obtained. A reaction mechanism is proposed. The reduction of ura- 
nium in acid media is analyzed. 


7869 (IS—5048) Optical assay technology for safeguards: 
Quarterly report, July 1-September 30, 1990. Edelson, M.C.; 
Lipert, R.J.; Murray, G.M.; Schuler, R.A.; Vera, J.; Wang, Z.M.; 
Weeks, S.J. Ames Lab., IA (USA). Oct 1990. 45p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-82. Or- 
der Number DE91006747. Source: OSTI; NTIS; GPO Dep. 

Research conducted in the Ames Laboratory Nuclear Safeguards 
and Security Program during the period July 1, 1990 to September 
30, 1990 is reviewed; included are reprints and preprints of papers 
written during this quarter. The first demonstration of isotopic selec- 
tivity in Inductively Coupled Plasma — Laser Excited Atomic 
Fluorescence Spectroscopy (ICP-LEAFS) is reported and the appli- 
cation of ICP-LEAFS to U isotopic analysis is discussed. Current 
work in applying optical spectroscopy to the analytical determina- 
tion of gas phase metal atoms is reviewed. Program administration 
topics are included in a separately bound Management Supple- 
ment to this report. 


7870 (Juel—2333) Efficient voltammetric analysis tech- 
nique to determine traces of the heavy metals cadmium, lead, 
copper and zinc in small quantities of wood. Application in the 
investigation of radial and axial heavy metal distribution in 
oak trees (Quercus robur and Quercus petraea) from the heav- 
lly polluted Koenigstein area (Taunus, FR Germany) and the 
non-polluted Isla Teja area (Valdivia, Republic of Chile). 
Queirolo P, F.A. Kernforschungsanlage Juelich GmbH (Germany, 
F.R.). Inst. fuer Angewandte Physikalische Chemie; Bonn Univ. 
(Germany, F.R.). Dec 1989. 251p. (in German). Order Number 
DE91741142. Source: OSTI; NTIS (US Sales Only). 

The objective of this work was above all to develop a differential 
pulse-voltammetric method and to verify its applicability for correct 
and accurate determination of the heavy metals zinc, cadmium, 
lead and copper in small quantities of wood (approximately 10-100 
milligrammes (TG)), for instance, in individual year-rings of oak- 
trees. In this way this inexpensive method might be adopted in the 
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near future by scientists of different disciplines interested in prob- 
lems of heavy metal determination. As an application example, 
answers to different questions regarding the distribution of heavy 
metals in the log-wood of oak-trees were sought. Furthermore, the 
differences in heavy-metal content between oak-trees from a stand 
in Koenigstein/Taunus (F.R.G.) contaminated by air pollution and 
oak-trees grown under natural conditions only and without influ- 
ence of anthropogenic sources, for instance those from Isla Teja/ 
Valdivia (Republic of Chile), were investigated. (orig.). 


7871 (KFKI-1990-19/J) Structure of sodium alkyl sulphate 
micelles: Results from density, neutron scattering and 
positron annihilation measurements. Vass, Sz. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. May 1990. 59p. Order Number DE91617061. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Structural Chemistry. 

Micellar aggregation numbers of aggregated sodium octyl, decyl, 
dodecyl and tetradecyl sulphate molecules obtained from small- 
angle neutron scattering (SANS) measurements are reported. The 
surfactant concentration and solution temperature were varied 
systematically. A survey of the physical models and evaluation al- 
gorithms applied for SANS are presented. By utilizing a new least 
square fitting algorithm, the formation and annihilation parameters 
of orthopositronium in the micellar pseudophase and in the aque- 
ous solvent is deduced by evaluating positron lifetime spectra 
measured by conventional techngiues. (R.P.) 157 refs.; 10 figs. 


7872 (KURRI-TR-336) Papers presented at the intensive 
seminar on ‘tree rings’. Noda, Masato (ed.). Kyoto Univ., Kuma- 
tori, Osaka (Japan). Research Reactor Inst. Jun 1990. 99p. (In 
Japanese). (CONF-8911275—: 3. intensive seminar on ‘tree rings’, 
Kumatori (Japan), 29-30 Nov 1989). Order Number DE91745057. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This issue is the collection of the papers presented at the third 
workshop on tree rings. Two of the presented papers are indexed 
individually. (J.P.N.). 


7873 (NINR-E072-89) Radiocarbon dating of archaeologl- 
cal geological and groundwater samples. Chinh, N.K.; Dung, 
H.H.; Quan, H.M.; Thuy, T.K. National Inst. for Nuclear Research, 
Da Lat (Viet Nam). 1989. 4p. Order Number DE91615555. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the context of the project VIE/8/003 sponsored by the IAEA, a 
regular and complete C,4 laboratory was installed at the Centre of 
the Nuclear Techniques in 1986. In this paper the authors present 
the procedure of sample treatment and saple activity measurement 
of the radiocarbon method and some preliminary results obtained 
after more than one year of operation of the laboratory. 


7874 (PCCF-T-8905) Thermoluminescence as a dating 
method applied to the Morocco Neolithic. Ousmoi, M. Clermont- 
Ferrand-2 Univ., 63 - Aubiere (France). Lab. de Physique 
Corpusculaire; Clermont-Ferrand-2 Univ., 63 - Aubiere (France). 
Sep 1989. 138p. (In French). Order Number DE91740639. Source: 
OSTI; NTIS (US Sales Only). 

Thermoluminescence is an absolute dating method which is well 
adapted to the study of burnt clays and so of the prehistoric ce- 
ramics belonging to the Neolithic period. The purpose of this study 
is to establish a first absolute chronology of the septentrional mo- 
rocco Neolithic between 3000 and 7000 years before us and some 
improvements of the TL dating. The first part of the thesis contains 
some hypothesis about the morocco Neolithic and some problems 
to solve. Then we study the TL dating method along with new pro- 
cess to ameliorate the quality of the results like the shift of quartz 
TL peaks or the crushing of samples. The methods which were 
employed using 24 samples belonging to various civilisations are: 
the quartz inclusion method and the fine grain technique. For the 
dosimetry, several methods were used: determination of the K2O 
contents, alpha counting, site dosimetry using TL dosimeters and a 
scintillation counter. The results which were found bring some in- 
teresting answers to the archeologic question and ameliorate the 
chronologic schema of the Northern morocco Neolithic: develop- 
ment of the old cardial Neolithic in the North, and perhaps in the 
center of Morocco (the region of Rabat), between 5500 and 7000 
before us. Development of the recent middie Neolithic around 














4000-5000 before us, with a protocampaniforme (Skhirat), little 
older than the campaniforme recognized in the south of Spain. De- 
velopment of the bronze age around 2000-4000 before us. 


7875 (RCM-—01090) Characterization and complexation of 
humic acid. Kim, J.|.; Buckau, G.; Klenze, R.; Rhee, D.S.; Wim- 
mer, H. Technische Univ. Muenchen, Garching (Germany, F.R.). 
Inst. fuer Radiochemie. May 1990. 116p. Contract CEC Fi 1W 
0067 D. Order Number DE91744538. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper summarizes the research contributions to the CEC 
project MIRAGE Il, particularly the research area: complexation 
and colloids (COCO). The first part of the paper comprises the 
characterization of humic and fulvic acids from different origins: a 
commercial product from Aldrich Co. used as a reference humic 
acid and site specific humic acids from Gorleben (FRG), Boom 
Clay (B) and Fanay Augeres (F) aquifer systems. The second part 
includes the complexation of trivalent actinides: Am(IIl) and Cm(IIl) 
with various humic acids. A number of different methods have been 
applied for the complexation study: spectrophotometry, ultrafiltra- 
tion, laser-indused photoacoustic spectroscopy (LPAS) and time 
resolved laser fluorescence spectroscopy (TRLFS). The evaluation 
process of complexation constant is discussed extensively and the 
well consolidated results are presented, which can be directly used 
for the geochemical modelling of the radionuclide migration. (orig.). 
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Refer also to citation(s) 6925, 6939, 6946, 6962, 6963, 6964, 
7088, 7173, 7275, 7284, 7503, 7707, 7722, 7737, 7822, 7823, 
7849, 7852, 7858, 7859, 7906, 8029, 8147, 8148, 8154, 8566, 
8592, 8926, 9162 


7876 (ACIESP-66 |) Molecular structure, charge distribu- 
tion and magnetism in actinide compounds. Kanellakopulos, B. 
(Eidelberg Univ. (Germany, F.R.). Inst. fuer Heisse Chemie). 
Academia de Ciencias do Estado de Sao Paulo, SP (Brazil). 1990. 
290p. (CONF-8910496-: 14. annual symposium of the ACIESP, 
Sao Paulo (Brazil), 9-13 Oct 1989). In Proceedings of the 14. An- 
nual Symposium of the ACIESP. Order Number DE91617089. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ACTINIDE COMPOUNDS/ 
charge _ distribution; ACTINIDE COMPOUNDS/magnetism; 
ACTINIDE COMPOUNDS/molecular structure; MAGNETISM; VA- 
LENCE 


7877 (ACIESP-66, pp. 57-64) Electrochemical reduction 
study of Eu** in perchlorid media by cyclic chronopotentiome- 
try. Brotto, M.E. (Sao Paulo Univ., SP (Brazil). Inst. de Quimica); 
Rabockai, T. Academia de Ciencias do Estado de Sao Paulo, SP 
(Brazil). 1990. 290p. (in Portuguese). (CONF-8910496-: 14. annual 
symposium of the ACIESP, Sao Paulo (Brazil), 9-13 Oct 1989). In 
Proceedings of the 14. Annual Symposium of the ACIESP. Order 
Number DE91617089. Source: OSTI; NTIS (US Sales Only); INIS. 

The electrochemical reduction of Eu** in perchloric media was 
studied by means of cyclic chronopotentiometry. It is shown that 
the charge transfer reaction is followed by a chemical reaction in 
which Eu?* ion reoxydized to the trivalent ion (catalytic reaction 
scheme). The mean value of the homogeneous reaction rate con- 
stant is (2,43 +- 0,24) x 10-2 dm®.mol—'. (author). 


7878 (ACIESP-66, pp. 127) Transformation of thorium sul- 
fate into thorium nitrate by means of ionic exchange. Pereira, 
W. (Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). Dept. de Engenharia Quimica); Atalla, L.T.; 
Abrao, A. Academia de Ciencias do Estado de Sao Paulo, SP 
(Brazil). 1990. 290p. (in Portuguese). (CONF-8910496—: 14. annual 
symposium of the ACIESP, Sao Paulo (Brazil), 9-13 Oct 1989). In 
Proceedings of the 14. Annual Symposium of the ACIESP. Order 
Number DE91617089. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THORIUM NITRATES/ion ex- 
change; THORIUM NITRATES/thorium sulfates; EXPERIMENTAL 
DATA 


7879 (ACIESP-66 II.1-II.17) Some aspects of the coordi- 
nation and organometallic chemistry of thorium and uranium 









40 CHEMISTRY 
4002 Inorganic, Organic, and Physical Chemistry 


(U™ and U") complexes with polypyrazolil borates. Carretas, 
J.M. (LNETI (Portugal). Dept. de Quimica); Domingos, A.; Leal, 
J.P.; Marques, N.; Matos, A.P. de; Santos, J.S.; Silva, M. 
Academia de Ciencias do Estado de Sao Paulo, SP (Brazil). 1990. 
290p. (In Portuguese). (CONF-8910496—-: 14. annual symposium 
of the ACIESP, Sao Paulo (Brazil), 9-13 Oct 1989). In Proceedings 
of the 14. Annual Symposium of the ACIESP. Order Number 
DE91617089. Source: OSTI; NTIS (US-Sales Only); INIS. 

Some aspects of the coordination and organomettalic chemistry 
of thorium and uranium (UY and U""') with pirazolil borates, 
(HBPz3), [HB (3,5-Me2 Pz)3] and [H2B (3,5-Me2Pz)2] are pre- 
sented. The crystalline and molecular structure of compounds are 
studied by X-ray diffraction and proton magnetic resonance spec- 
troscopy. (C.G.C.). 


7880 (CONF-900562-9) Correlations between structure, 
spectra, and thermodynamics in solutions of cobalt chloride in 
sodium tetrachloroaluminates. Newman, D.S.; Tumidajski, P.J.; 
Blander, M. Argonne National Lab., IL (USA). [1990]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From 177. meeting of the Electrochemical Society; 
Montreal (Canada); 6-11 May 1990. Order Number DE91006056. 
Source: OSTI; NTIS; GPO Dep. 

An EMF technique using the cell Co/CoCl — Na AlCl4//(AgCl)x 
— NaAICl, (x fixed)/Ag was used to measure the solubility of CoCl, 
in NaCl-AlClg melts. The changes in EMF as a function of changes 
in melt composition were correlated with changes in the UV-Vis 
spectra of the dissolved cobalt species. From these data the micro- 
scopic structural contributions to the macroscopic thermodynamic 
properties of the solutions were estimated. 14 refs., 5 figs., 1 tab. 


7881 (CONF-901007—55) Processes for desorption from 
LIAIO, treated with Hz as studied by tem immed 
desorption. Fischer, A.K. Argonne National Lab., IL (USA). [1990]. 
13p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract W- 
31109-ENG-38. From 9. topical meeting on technology of fusion 
energy; Oak Brook, IL (USA); 7-11 Oct 1990. Order Number 
DE91006623. Source: OSTI; NTIS; INIS; GPO Dep. 

The energetics and kinetics of the evolution of H2O and H2 from 
LiAlO, are being studied by the temperature programmed desorp- 
tion technique. The concentrations of H2, H2O, No, and O2 in a 
helium stream during a temperature ramp are measured simultane- 
ously with a mass spectrometer. Blank experiments with an empty 
sample tube showed that square wave spikes of Hz introduced into 
the helium gas stream were severely distorted by reaction with the 
tube walls. The tube could be stabilized, however, by sufficiently 
prolonged heat treatment with H2 so that H2 peaks would not be 
distorted up to approximately 923 K(650°C). The amount of 
Hoadsorption/desorption is small compared to the amount of H2O 
adsorption/desorption. After prolonged treatment with helium con- 
taining 990 ppm Hz at 400°C, H20 evolution into the He-H, 
stream was observed during 473 to 1023 K (200 to 750°C) ramps 
at rates of 2 or 5.6 K/min. The different peak shapes reflecting this 
process were deconvoluted to show that they are composites of 
only 2 or 3 reproducible processes. The activation energies and 
pre-exponential terms was evaluated. The different behavior 
originates in the differences among different surface sites for ad- 
sorption. The interpretation of higher temperature peaks (above 
873 K (650°C)) must still consider the possibility of contributions 
from interactions with steel walls. It was found that H2 enhances 
evolution of Nz from the steel. 1 tab., 6 figs., 11 refs. 


7882 (CONF-9009296-2) The effect of phosphonic acid 
substituents on europium(Ill) complex stability in acidic solu- 
tions. Nash, K.L. Argonne National Lab., IL (USA). [1990]. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From 1. international conference on f-elements; 
Leuven (Belgium); 4-7 Sep 1990. Order Number DE91006566. 
Source: OSTI; NTIS; GPO Dep. 

The thermodynamics of protonation and europium(lll) complex 
formation with substituted methane diphosphonic acids have been 
reported recently. These ligands form strong complexes with eu- 
ropium in moderately acidic solutions ([H*] > 0.1 M), conditions not 
conducive to complexation by most carboxylate and aminopolycar- 
boxylate ligands. A correlation of log 8 vs pK, values for 
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phosphonate and carboxylate ligands is used to explore the effect 
of ligand structure on complex stability. 5 refs., 1 fig. 


7883 (CRN-CPR-8912) Study of the dynamics of the sol- 
vatochromism and of the electron intramolecular transfer in 
polar liquids. Eckert, C. Strasbourg-1 Univ., 67 (France). Centre 
de Recherches Nucleaires; Strasbourg-1 Univ., 67 (France). Nov 
1989. 104p. (in French). Order Number DE91740761. Source: 
OSTI; NTIS (US Sales Only). 

A microscopic model concerning the relaxation of the polarization 
phenomena in liquids is presented. The model is applied to the 
time dependent fluorescence solvatochromism phenomena 
observed in polar solutions by ultra-fast techniques. The measure- 
ment of time scale variations of the fluorescence solvatochromism 
is performed for two compounds issued from the (a- naphtyl)- 1 - 
phenyl - 1 - ethylene in solution in n-propanol. The existence of an 
intramolecular electron transfer reaction is observed. 


7884 (DOE/ER/13288-T1) Gas-liquid-liquid equilibria in 
mixtures of water, light gases, and hydrocarbons: Final 
report, September 1, 1987-November 30, 1990. Chao, K.C. Pur- 
due Univ., Lafayette, IN (USA). School of Chemical Engineering. 
[1990]. 26p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO2-84ER13288. Order Number DE91004168. Source: 
OSTI; NTIS; GPO Dep. 

Phase equilibrium in mixtures of water + light gases and water + 
heavy hydrocarbons has been investigated with the development of 
new local composition theory, new equations of state, and new ex- 
perimental data. The preferential segregation and orientation of 
molecules due to different energies of molecular interaction has 
been simulated with square well molecules. Extensive simulation 
has been made for pure square well fluids and mixtures to find the 
local composition at wide ranges of states. A theory of local com- 
position has been developed and an equation of state has been 
obtained for square well fluids. The new local composition theory 
has been embedded in several equations of state. The pressure of 
water is decoupled into a polar pressure and non-polar pressure 
according to the molecular model of water of Jorgensen et al. The 
polar pressure of water is combined with the BACK equation for the 
general description of polar fluids and their mixtures. Being derived 
from the steam table, the Augmented BACK equation is particularly 
Suited for mixtures of water + non-polar substances such as the 
hydrocarbons. The hydrophobic character of the hydrocarbons had 
made their mixtures with water a special challenge. A new group 
contribution equation of state is developed to describe phase equi- 
librium and volumetric behavior of fluids while requiring only to 
know the molecular structure of the components. 15 refs., 1 fig. 


7885 (DOE/ER/13323-5) Mechanistic studies of carbon 
monoxide reduction: Progress report, January 1, 1988— 
December 31, 1990. Geoffroy, G.L. Pennsylvania State Univ., 
University Park, PA (USA). Dept. of Chemistry. 12 Jun 1990. 23p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
85ER13323. Order Number DE91005892. Source: OSTI; NTIS; 
GPO Dep. 

The progress made during the current grant period (1 January 
1988-1 April 1990) in three different areas of research is summa- 
rized. The research areas are: (1) oxidatively-induced double 
carbonylation reactions to form a-ketoacyl complexes and studies 
of the reactivity of the resulting compounds, (2) mechanistic stud- 
ies of the carbonylation of nitroaromatics to form isocyanates, 
carbamates, and ureas, and (3) studies of the formation and reac- 
tivity of unusual metallacycles and alkylidene ligands supported on 
binuclear iron carbonyl fragments. 18 refs., 5 figs., 1 tab. 


7886 (DOE/ER/13538-5) Metallocarboxylate chemistry: 
Progress report, 1989-1990. Gibson, D.H. Louisville Univ., KY 
(USA). [1990]. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG05-86ER13538. Order Number DE91006313. 
Source: OSTI; NTIS; GPO Dep. 

Work in the past year has concentrated on completing 
manuscripts describing the synthesis, isolation and characteriza- 
tion of seven metallocarboxylate anions, M-COOM’ (M = 
CpFe(CO)(PPh3) or Cp*Fe(CO)(PPh3); M’ = alkali metal) and 
compounds derived from these anions. Four of the anions are hy- 
drated, the others are anhydrous analogs of three of them. The 
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electron-rich metal centers bind COz strongly in all cases; thermol- 
ysis occurs through initial hydrolysis to the corresponding 
metallocarboxylic acid and subsequent decomposition of the latter 
compound. 6 refs., 1 tab. 


7887 (DOE/ER/13592-5) [Photoexcited charge pair es- 
cape and recombination]: Progress report. Braun, C.L. 
Dartmouth Coll., Hanover, NH (USA). Dept. of Chemistry. [1990]. 
5p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-86ER13592. Order Number DE91005007. Source: OSTI; 
NTIS; GPO Dep. 

Progress in four research areas on this project are summarized 
under the following topics: (1) Geminate charge pair recombination 
in hexane; (2) Fast current measurements resulting from excitation 
of charge transfer (CT) states; (3) Measurement of the dipole 
moment of excited states by DC conductivity; and (4) Charge sep- 
aration at macroscopic interfaces between electron donor and 
acceptor solids. In a final section, personnel who have contributed 
to the project during the past budget period are described. 


7888 (DOE/ER/13623-T1) Experimental and theoretical 
studies of dense fluid mixtures: Scientific and technical 
progress report. Cornell Univ., Ithaca, NY (USA). Nov 1990. 3p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
86ER13623. Order Number DE91005383. Source: OSTI; NTIS; 
GPO Dep. 

During the first fifteen months of this grant, we carried out mea- 
surements of the speed of sound in R-134a, an environmentally 
safe refrigerant that is a leading candidate to replace R-12, which 
is widely used in refrigerators and air conditioners but causes de- 
pletion of the stratospheric ozone layer when it is released into the 
atmosphere. We also modified and improved our equipment for 
measuring interfacial tension in pure fluids and mixtures and pre- 
pared for a new set of measurements of interfacial tension over a 
wide range of temperature and pressure conditions for several mix- 
tures of simple fluids. The results of these measurements will be 
used to test our new corresponding states theory of the variation of 
surface tension. 


7889 (DOE/ER/13671—4) Spectroscopic and dynamical 
studies of highly energized small polyatomic molecules: Tech- 
nical progress report, February 1, 1990—August 31, 1990. Field, 
R.W.; Silbey, R.J. Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Dept. of Chemistry. [1990]. 6p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-87ER13671. Order Number 
DE91005981. Source: OSTI; NTIS; GPO Dep. 

The formyl radical and the acetylene molecule were chosen for 
these studies. The visible and fluorescence spectra of the formyl 
radical were recorded, and the spectral results are used as a basis 
to explain the electronic structure. Optical-optical double resonance 
studies of acetylene were recorded, and the spectral results are in- 
terpreted. The results of Zeeman and Stark anticrossing and 
quantum beat studies of acetylene are reported, and they provide 
an unusually detailed view of both Intersystem Crossing and Inter- 
nal Conversion in small polyatomic molecules. 22 references are 
cited as resulting from Department of Energy sponsorship of this 
project. 


7890 (DOE/ER/13768-2) Intramolecular energy transfer 
reactions in polymetallic: Progress report, July 1989- 
November 1990. Petersen, J. Clemson Univ., SC (USA). Hunter 
Chemistry Lab. Nov 1990. 33p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG09-87ER13768. Order Number 
DE91006391. Source: OSTI; NTIS; GPO Dep. 

This report is concerned with intramolecular, energy-transfer 
reactions. The concept of preparing synthetically a complex molec- 
ular species, capable of absorbing a photon at one metal center 
(antenna fragment), transferring that energy to a second metal 
center (reactive fragment) via a bridging ligand was first reported 
by our group in 1979. It is now apparent that a major emphasis in 
inorganic chemistry in the future will involve these types of molecu- 
lar ensembles. Complexes discussed include Rh, Ru, and Cu 
complexes. 23 refs., 14 tabs. 


7891 (DOE/ER/13772-3) Surface analyses and modelling 
of rate multiplicity and instabilities: Annual technical report, 





January 1—December 31, 1990. Harold, M.P.; Conner, W.C. 
Massachusetts Univ., Amherst, MA (USA). Dept. of Chemical Engi- 
neering. Nov 1990. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-87ER13772. Order Number DE91005891. 
Source: OSTI; NTIS; GPO Dep. 

Catalytic partial and complete oxidations of chemical species are 
a quite important class of reactions in the production of many 
commercial chemicals and in the elimination of environmental pol- 
lutants. This research focuses on a sub-class of oxidation reactions 
in which CO is a key player — be it a reactant, intermediate, or 
product — in the catalytic sequence and chemistry. The first three 
years of our research has followed two parallel paths which have a 
common destination and which together provide a framework for 
the proposed new research. The first path has involved the devel- 
opment of a combined experimental/modelling and analysis 
methodology for constructing feasible mechanistic sequences and 
their corresponding kinetic models of catalytic reactions that exhibit 
multiple rate behavior. The rather well-studied Pt catalyzed CO oxi- 
dation served as the test reaction. Our approach involves the 
measurement of basic kinetic features (apparent reaction orders, 
activation energy) and multiplicity features (location of ignition and 
extinction points) over a wide range of conditions (catalyst temper- 
ature, total pressure, feed composition), and a kinetic modelling 
part, in which potential reaction sequences are constructed and 
screened based on their ability to predict the experimentally 
observed kinetic and multiplicity features over a wide range of con- 
ditions. The second path has involved the development of an 
under-utilized (in catalysis) spectroscopic technique, Fourier trans- 
form infrared emission spectroscopy (FTIRES), to monitor the 
surface of a catalyst during reaction. Main accomplishments from 
both studies are summarized. 


7892 (DOE/ER/13775-2) [Comparison of group transfer, 
inner sphere and outer sphere electron transfer mechanisms 
of organometallic complexes]. Atwood, J. State Univ. of New 
York, Buffalo, NY (USA). [1990]. 9p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract FG02-87ER13775. Order Number 
DE91005933. Source: OSTI; NTIS; GPO Dep. 

During the course of Grant ER13775 we have constructed an in- 
frared stopped-flow spectrophotometer and initiated a study of the 
mechanisms of reactions that involve a change in the oxidation 
state of organometallic complexes. The spectrometer combined 
conventional stopped-flow techniques with an infrared optical 
system comprised of a carbon monoxide laser, an IRTRAN flow- 
through cell and a mercury-cadium-telluride detector. In this 
summary we will highlight our results on reactions: (1) that formally 
involve exchange of a charged species between two metal 
carbonyl anions, (2) that involve additional of an electron to, or re- 
moval of an electron from organometallic complexes that contain a 
metal-metal bond, and (3) between coordination complexes and 
metal carbonyl anions. 12 refs. 


7893 (DOE/ER/13811-3) Potential energy surfaces for 
chemical reactions: Annual technical progress report. Schafer, 
H.F. Georgia Univ., Athens, GA (USA). Center for Computational 
Quantum Chemistry. Jun 1990. 4p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract FG09-87ER13811. Order Number 
DE91006390. Source: OSTI; NTIS; GPO Dep. 

The research completed spans a rather broad range of chem- 
istry. Taken as a body it conforms well to our goal of three years 
ago to contribute in a significant way to the fundamental underpin- 
nings of combustion chemistry. It includes the reaction of methane 
with molecular oxygen, research on protonated ethane and the hy- 
dronium ion, aluminum atom-unsaturated hydrocarbon systems, the 
infrared spectrum of triplet trimethylenemethane, and the photolytic 
dissociations of formaldehyde, glyoxal, s-tetrazine and formyl fluo- 
ride and other work pertaining to hydrocarbon combustion. 


7894 (DOE/ER/13835-3) The free-radical and lon chem- 
istry of volatile silanes, germanes and phosphines: Annual 
informal technical report, September 1, 1989-—June 30, 1990. 
Lampe, F.W. Pennsylvania State Univ., University Park, PA (USA). 
Dept. of Chemistry. [1990]. 13p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-88ER13835. Order Number 
DE91005382. Source: OSTI; NTIS; GPO Dep. 
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Progress is reported on: lon-molecule reactions in SiH,-CO mix- 
tures, reactions of OH,* and SiH,* ions with GeH,, infrared 
multiple phonon decomposition of SioF,g; disproportionation and 
combination of GeH3 radicals, and reactions of SiH2 with CH,. 17 
refs., 2 figs., 1 tab. (CBS) 


7895 (DOE/ER/13880-3) Late transition metal p»-oxo and 
p-imido complexes: Final report, May 15, 1988—-May 14, 1991. 
Sharp, P.R. Missouri Univ., Columbia, MO (USA). [1990]. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
88ER13880. Order Number DE91005349. Source: OSTI; NTIS; 
GPO Dep. 

The synthesis and reactions of late-transition-metal oxo and 
imido complexes was explored. The deprotonation of platinum(!) 
hydroxo complexes yielded new oxo complexes. Attempted depro- 
tonation of Cp*Rhi(Ill) hydroxo complexes did not give oxo 
complexes but complex mixtures probably resulting from reduction 
of the Rhi(Ill) center. The reaction of Na/Hg with [Cp*RhCl}o gave 
the very reactive Rhill) dimer, [Cp*RhCl}p. Rhodium(l) 
imido complexes with the bis(dimethylphosphino)methane _lig- 
and were prepared and found to be similar to the 
previously prepared _ bis(diphenyiphosphino)methane com- 
plexes. Attempts to prepare bis(diphenylphosphino)methylamine, 
bis(diphenylphosphino)phenylamine, PMe, and NO* analogues 
were not successful. Attempts to prepare Cp*Rh(Ill) imido com- 
plexes resulted in amido complexes and reduction. Rhodium (Ill) 
tris(3.5-dimethylpyrazoyl)borate analogues are reduction resistant 
but have not yet yielded imido complexes. The first imido com- 
plexes of Au were prepared by treating a Au oxo complex with 
amines or isocyanates. Dimeric Cp*Rh dioxygen and nitrosoben- 
zene complexes were prepared by insertion into the Rh-Rh bond of 
[Cp*RhCl]2. The dioxygen complex activates a C-H bond of the 
Cp* ligand on treatment with PMe3. Imido and oxo complexes ni- 
trene and oxygen atom transfer product in reactions with CO. A 
novel electrophilic ring addition was observed with sterically pro- 
tected aryl imido complexes. 15 refs. 


7896 (DOE/ER/13935-2) Synthesis and chemistry of 
cationic d° metal alkyl complexes: Annual report for 1990. Jor- 
dan, R.F. lowa Univ., lowa City, IA (USA). Dept. of Chemistry. 
[1990]. 2p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-88ER13935. Order Number DE91006540. Source: 
OSTI; NTIS; GPO Dep. 

The long term goals of this project are to design and synthesize 
highly unsaturated, electrophilic metal complexes and to explore 
their use as catalysts, reagents, and/or model systems for olefin 
polymerization and C-H activation chemistry. During the 1990 bud- 
get year we have focused our attention on (i) the ligand C-H 
activation chemistry of Cp2Zr(CH3)(THF)* and related cationic, d° 
Zr alkyl complexes, and (ii) the synthesis of new classes of group 
4 metal alkyl complexes with non-Cp2M ligand environments. 


7897 (DOE/ER/13998-2) Polyoxoanion mediated methane 
activation and functionalization: Molecular design of new ho- 
mogeneous and new solid state/heterogeneous catalysts: 
Annual progress report, April 1, 1990— March 31, 1991. Finke, 
R.G. Oregon Univ., Eugene, OR (USA). Dept. of Chemistry. [1991]. 
4p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG06-89ER13998. Order Number DE91005564. Source: OSTI; 
NTIS; GPO Dep. 

The overall goal of our DOE-funded research is to develop a 
chemical paradigm for polyoxoanion-supported transition-metal 
catalysis, with an emphasis on small molecule (Hz, O2, CH) cat- 
alytic activation and functionalization (CH4, RH). Sub-goals or 
sub-projects include solution (i.e. homogeneous) catalysis studies, 
and then the preparation and study where warranted of a new 
class of novel, polyoxoanion-based solid-state (heterogeneous) cat- 
alysts. Kinetic and mechanistic studies are an integral part of this 
work. The sub-projects are: catalytic and mechanistic studies of 
Hz, O2, CH,4 and other alkane activations, O2 activation and cat- 
alytic oxidations using (1,5-COD)Ir-P2W1sNb3O¢2°-, and alkane, 
olefin and arene hydroxylations by P2W;70¢g;MnOg,’— and PhiO. 


7898 (DOE/ER/45291—4) Optical studies of dynamical pro- 
cesses in disordered materials: Progress report. Yen, W.M. 
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Georgia Univ., Athens, GA (USA). Dept. of Physics and Astron- 
omy. Dec 1990. 10p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG09-87ER45291. Order Number DE91006483. 
Source: OSTI; NTIS; GPO Dep. 

Our research continues to focus on the study of the structure 
and the dynamic behavior of insulating solids which can be acti- 
vated optically. We have been particularly interested in the physical 
processes which produce relaxation and energy transfer in the opti- 
cal excited states. Our studies have been based principally on 
optical laser spectroscopic techniques which reveal a more detailed 
view of the materials of interest and which will ultimately lead to 
the development of more efficient optoelectronic materials. 13 refs. 


7899 (EGG-M-89529) Nonequilibrium diagnostics of 
plasma thrusters. Eddy, T.L.; Grandy, J.D. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). [1990]. 8p. Sponsored by U.S. DOE Nuclear 
Energy; National Aeronautics and Space Administration. DOE Con- 
tract ACO7-761D01570. Contract C-30027-M. (CONF-9004274-1: 
Annual non-destructive evaluation meeting, Idaho Falls, ID (USA), 
2-5 Apr 1990). Order Number DE91006172. Source: OSTI; NTIS; 
GPO Dep. 

This paper describes possible techniques by which the state of 
plasma thruster operation for space propulsion can be determined 
from a minimum set of experimental data in the laboratory. The ki- 
netic properties of the nonequilibrium plasma plume usually can 
not be directly related to the observed radiation; hence, appropriate 
nonequilibrium diagnostic techniques must be employed. A newly 
developed multithermal, multichemical equilibrium method is dis- 
cussed that uses measured line emission intensities and N 
equations to solve for N unknowns. The effect of arbitrarily chang- 
ing the number of selected N unknowns and how one determines 
the optimum (minimum) number to be used for a given composition 
is also presented. The chemical nonequilibrium aspects and the 
application to molecular species have not yet been published. The 
important conclusions are that (1) complete thermodynamic sys- 
tems in nonequilibrium can be described by relatively few variables 
if appropriate choices and filtering methods are used, (2) a few ra- 
diation measurements can yield valid kinetic properties, and (3) the 
major question in the relations to be used is in the form of the law 
of mass action. The results are substantiated in the laboratory by 
additional alternative methods of measurement of some of the ki- 
netic properties. 13 refs., 1 fig. 


7900 (JAERI-M-90-141) CO, laser photolysis of clustered 
jons, (1). Ikezoe, Yasumasa (Japan Atomic Energy Research Inst., 
Takasaki, Gunma (Japan). Takasaki Radiation Chemistry Research 
Establishment); Soga, Takeshi; Suzuki, Kazuya; Ohno, Shin-ichi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 1990. 
61p. (in Japanese). Order Number DE91744816. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Vibrational excitation and the following decomposition of cluster 
ions by COz laser photons are studied. Characteristics of the clus- 
ter ion and the COz laser photon are summarized in their relation to 
the photolysis of cluster ions. An apparatus was installed, which is 
composed of (1) corona discharge-jet expansion section (formation 
of cluster ions), (2) CO2 laser section (photolysis of cluster ions), 
and (3) mass spectrometer section. Experimental results of ammo- 
nia cluster ions were described. Effects of repeller voltage, shape 
of repellers, and adiabatic cooling are examined on the formation of 
ammonia cluster ions by corona discharge-jet expansion method. 


Collisional dissociation of cluster ions was observed at high repeller - 


voltages. Size distribution of the ammonia cluster ion is discussed 
in connection with the temperature of cluster ions. Intensity of CO. 
laser was related to decomposition yield of cluster ions. (author). 


7901 (KAPL-4716) Zinc(Il) oxide solubility and phase be- 
havior In aqueous sodium phosphate solutions at elevated 
temperatures. Ziemniak, S.E.; Jones, M.E.; Combs, K.E.S. Knolls 
Atomic Power Lab., Schenectady, NY (USA). Feb 1990. 40p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC12- 
76SN00052. Order Number DE91004969. Source: OSTI; NTIS; 
GPO Dep. 

A platinum-lined, flowing autoclave facility is used to investigate 
the solubility/phase behavior of zinc(II) oxide in aqueous sodium 
phosphate solutions at temperatures between 290 and 560 K. ZnO 
solubilities are observed to increase continuously with temperature 
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and phosphate concentration. At higher phosphate concentrations, 
a solid phase transformation to NaZnPO, is observed. NaZnPO, 
solubilities are retrograde with temperature. The measured solubil- 
ity behavior is examined via a Zn(II) ion hydrolysis/complexing 
model and thermodynamic functions for the hydrolysis/complexing 
reaction equilibria are obtained from a least-squares analysis of the 
data. The existence of two new zinc(II) ion complexes is reported 
for the first time: Zn(OH)2(HPO,4)*- and Zn(OH)3(H2PO,4)?-. A 
summary of thermochemical properties for species in the systems 
ZnO-H20 and ZnO-Na2O-P20s-H20 is also provided. 21 refs., 10 
figs., 7 tabs. 


7902 (MLM-3675(OP)) Calcium isotope separation by 
chemical exchange with polymer-bound crown compounds. 
Jepson, B.E. EG and G Mound Applied Technologies, Miamisburg, 
OH (USA). [1990]. 25p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-88DP43495. (CONF-9010294—1: 
International symposium on isotope separation and chemical ex- 
change uranium enrichment, Tokyo (Japan), 29-31 Oct 1990). 
Order Number DE91006444. Source: OSTI; NTIS; GPO Dep. 

Chromatographic separation of calcium isotopes by chemical ex- 
change with polymer-bound 18-crown-6 was investigated. The 
breakthrough technique of column chromatography was employed 
to determine the influence of solvent composition and ligand-tether 
structure on separation coefficients and heterogeneous calcium 
complex stability. The separation coefficient, «, was found to be 
strongly dependent upon solvent composition. An « of 0. 
0025+0.0002 (95% C.L.) for the “4Ca/*°Ca isotope pair was ob- 
tained with a 70/30 (by volume) methanol/chloroform solvent 
mixture at 20.0°C. Differences in the structure of the tether binding 
the crown ring to the polymer had no influence on « at that solvent 
composition. 8 refs., 5 figs., 1 tab. 


7903 (SERI/TP-—254-4095) Degradation of desiccants upon 
contamination: An experimental study. Pesaran, A.A. Solar En- 
ergy Research Inst., Golden, CO (USA). Nov 1990. 11p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC02-83CH10093. (CONF-910318-9: 13. ASME-JSME interna- 
tional solar energy conference, Reno, NV (USA), 17-22 Mar 1991). 
Order Number DE91002123. Source: OSTI; NTIS; GPO Dep. 

Experiments were conducted to quantify the effects of thermal 
cycling and exposure to contamination on solid desiccant materials 
that may be used in desiccant cooling systems. A test apparatus 
was used to thermally cycle several desiccant samples and expose 
them to ambient or contaminated humid air. The source of contam- 
ination was cigarette smoke. Six different solid desiccants were 
tested: two types of silica gel, activated alumina, activated carbon, 
molecular sieves, and lithium chloride. The exposed desiccant 
samples were removed after 0.5, 1, 2, 4, or 11 months of exposure 
and their moisture capacities were measured. Other tests were 
conducted to characterize pollutants deposited on the exposed 
samples or to evaluate impact of exposure on internal structure of 
the samples. Compared to fresh samples, the capacity loss due to 
thermal cycling with ambient air was generally 10% to 30%. The 
capacity loss due to only cigarette smoke was generally between 
20% to 50%. 7 refs., 8 figs., 3 tabs. 


7904 (WSRC-RP-89-1316) Metal hydride compacts for hy- 
drogen isotope separation. Heung, L.K.; Tran, R.S.; Stoner, K.J. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 14p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC09- 
89SR18035. (CONF-9009141-7: International symposium on 
metal-hydrogen systems, Banff (Canada), 2-7 Sep 1990). Order 
Number DE91005667. Source: OSTI; NTIS; GPO Dep. 

A column packed with pellets of copper plated LaNig 25Alo.75 has 
been evaluated for its separation efficiency using a displacement 
method. Deuterium breakthrough curves were produced experi- 
mentally and compared with those calculated with a stage model. 
The height equivalent to a theoretical plate was attained and its 
dependence on temperature and gas flow rate was established. 6 
refs., 4 figs. 
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7905 (DOE/ER/13281-6) Novel approaches to ionic chro- 
matography: Progress report, January 1990—November 1990. 
Dasgupta, P.K. Texas Tech Univ., Lubbock, TX (USA). Dept. of 
Chemistry and Biochemistry. Nov 1990. 4p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG05-84ER13281. Order 
Number DE91006261. Source: OSTI; NTIS; GPO Dep. 

Research during this reporting period, continued on ionic chro- 
matography. Major progress has been made towards on-line 
on-demand generation of ultrapure chemicals by electrochemical 
means. The concentration of the generated material is governed 
electrochemically. 


7906 (DOE/ER/13943-2) Theoretical and experimental 
study of mixed solvent electrolytes: Progress report, January 
1, 1990-December 31, 1990. Cummings, P.T.; O’Connell, J.P. 
Virginia Univ., Charlottesville, VA (USA). Dept. of Chemical Engi- 
neering. [1990]. 11p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG05-88ER13943. Order Number DE91005720. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the original proposal to study mixed solvent electrolyte solu- 
tions, four major goals were formulated: fundamental modeling of 
mixed solvent electrolytes using numerically solved integral equa- 
tion approximation theories; evaluation of intermolecular pair 
potential models by computer simulation of selected systems for 
comparison with experiment and the numerical integral equation 
studies; development of fundamentally based correlations for the 
thermodynamic properties of mixed solvent electrolyte solutions 
using analytically solvable statistical mechanical models; and ex- 
tension of experimental database on mixed solvent electrolytes by 
performing vapor-liquid equilibrium measurements on selected sys- 
tems. This paper discusses the progress on these goals. 


7907 (KCP-613-4256) Electrochemical control of bright- 
ener in acid copper sulfate plating solutions: Final report. 
Bronson, M.J. (Allied-Signal Aerospace Co., Kansas City, MO 
(USA). Kansas City Div.); Hawley, M.D. Allied-Signal Aerospace 
Co., Kansas City, MO (USA). Kansas City Div. Nov 1990. 13p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00613. Order Number DE91006281. Source: OSTI; NTIS; 
GPO Dep. 

Electrochemical methods have been evaluated that attempt the 
indirect measurement of the effective concentration of a brighter 
additive in acid copper sulfate plating baths. The procedures all 
employed electrodeposition of copper on a platinum working elec- 
trode under carefully controlled conditions of mass transport, time, 
temperature, and potential, followed by the measurement of the 
charge that was required to strip the copper deposit from the work- 
ing electrode. The amount of charge that was required to strip the 
copper deposit at a given concentration of additive varied signifi- 
cantly from fresh to production baths and from lot to lot of the 
additive. The feasibility of using electrochemical methods to control 
brightener additive in acid copper sulfate plating baths is dis- 
cussed. 3 figs., 11 refs. 


7908 (UCRL-JC—103324) Electroplating, electroless plat- 
ing and electrotorming. Dini, J.W. Lawrence Livermore National 
Lab., CA (USA). Feb 1990. 9p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-9007145-3: 
SUR/FIN '90: 77th American Electroplaters and Surface Finishers 
Society (AESF) annual technical conference, Boston, MA (USA), 9- 
12 Jul 1990). Order Number DE91005399. Source: OSTI; NTIS; 
GPO Dep. 

This presentation is intended to familiarize non-platers with elec- 
trolytic and electroless deposition techniques and how these 
methods are used to manufacture non-reinforced metal parts by 
the electroforming process. The techniques enable manufacture of 
complex shapes, often at lower cost than other forming methods. 
Electroless techniques are deposition methods which provide uni- 
form deposits of very low porosity without the use of electrical 
current. In electroforming, the part is formed by deposition on a 
mandrel or preform, from which it is subsequently separated. 10 
refs., 1 fig. 


7909 (WSRC-MS—90-123) Electrolytic destruction of spent 
tributylphosphate extractant using silver catalyzed electro- 
chemical oxidation. Almon, A.C.; Buchanan, B.R. Westinghouse 


Savannah River Co., Aiken, SC (USA). [1990]. 19p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract ACO9-89SR18035. 
(CONF-900977-—7: Spectrum '90: American Nuclear Society (ANS) 
international meeting on radioactive waste technologies, decontam- 
ination, and hazardous wastes, Knoxville, TN (USA), 30 Sep - 4 
oct 1990). Order Number DE91005133. Source: OSTI; NTIS; GPO 


Silver catalyzed electrochemical oxidation of organic species is 
examined in analytical detail. This paper describes the mecha- 
nisms, reactions rates, products, intermediates, capabilities, 
limitations, and optimal reaction conditions of the electrochemical 
destruction of organic waste. A small bench-top electrocell being 
tested for the treatment of small quantity laboratory waste is de- 
scribed. The 200 mL electrochemical cell used has a processing 
capacity of 50 mL per day, and can treat both radioactive and 
non-radioactive waste. In the silver catalyzed process, Ag(I) is elec- 
trochemically oxidized to Ag(Il) which attacks organic species such 
as tributylphosphate (TBP), tetraphenylborate (TPB), and benzene 
12. This paper focuses on the destruction of tributylphosphate 
(TBP) although several organic species have been destroyed using 
this process. The organic species are converted to carbon dioxide, 
water, and inorganic acids. The process has the potential for 
RCRA (Resource Conservation and Recovery Act) waste treatment 
as well as disposal of large amounts of radioactive organic waste. 


4005 Photochemistry 


Refer also to citation(s) 7102, 7306, 7325, 7784, 7785, 7786, 
7866, 7887, 8920 


7910 (CONF-9003209-2) An extended model for electron 
spin polarization in photosynthetic bacteria. Morris, A.L. (Ar- 
gonne National Lab., IL (USA)); Norris, J.R.; Thurnauer, M.C. 
Argonne National Lab., IL (USA). [1990]. 14p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 2. 
Feldafing international workshop; Feldafing (Germany, F.R.); 24-27 
Mar 1990. Order Number DE91006091. Source: OSTI; NTIS; GPO 
Dep. 
We have developed a general model for electron spin polariza- 
tion which includes contributions from both CIDEP (chemically 
induced dynamic electron polarization) and CRP (correlated radical 
polarization). In this paper, we apply this model to sequential elec- 
tron transfer in photosynthetic bacteria. Our model calculates the 
density matrix for the P*l— radical pair and transfers the polariza- 
tion as it develops to the P*Q- radical pair. We illustrate several 
possible cases. One case is equivalent to CIDEP; no interactions 
are included on the secondary radical pair, P*Q-. Another approx- 
imates CRPP by either increasing the transfer rate from P*t!— to 
P*Q- or restricting interactions to the secondary radical pair, 
P+Q-. Others allow interactions on both the primary and sec- 
ondary radical pairs with various transfer rates. 15 refs., 4 figs. 


7911 (DOE/ER/13242-7) Magnetic resonance studies of 
photo-induced electron transfer reactions: Progress report, 
June 1, 1990—December 31, 1990. van Willigen, H. Massachu- 
setts Univ., Boston, MA (USA). Dec 1990. 9p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-84ER13242. Order 
Number DE91006813. Source: OSTI; NTIS; GPO Dep. 

During the period covered by this report research has been 
concerned with the application of Fourier Transform Electron Para- 
magnetic Resonance (FT EPR) in the study of photo-induced 
electron transfer reactions. Donor molecules used in this investiga- 
tion have been various porphyrins, whereas quinones were used 
as acceptor molecules. 


7912 (DOE/ER/13848-3) Charge separation in photoredox 
reactions: Technical progress report, May 1, 1987—July 1, 
1990. Kevan, L. Houston Univ., TX (USA). Dept. of Chemistry. 31 
Jul 1990. 41p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG05-88ER13848. Order Number DE91006834. Source: 
OSTI; NTIS; GPO Dep. 

The structural aspects controlling charge separation in molecular 
photoionization reactions in organized molecular assemblies involv- 
ing micelles and vesicles are being studied by optical and electron 
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magnetic resonance techniques including the time domain tech- 
nique of electron spin echo modulation (ESEM). ESEM is 
particularly well adapted to the study of disordered systems as ex- 
emplified by micelles and vesicles. In addition to conventional 
studies by optical absorption and electron spin resonance, ESEM 
allows detection and analysis of extremely weak electron-nuclear 
dipolar interaction which gives structural information often not avail- 
able by other experimental techniques. 32 refs., 2 figs. 


7913 (ENEA-RT-TIB-89-57) Visible and near-UV laser mul- 
tiphon ionization mass spectroscopy of tetramethyltin and 
tetramethylsilane. Larciprete, R.; Borsella, E.; Fontana, S. ENEA, 
Frascati (Italy). Dipt. Tecnologie Intersettoriali di Base. May 1990. 
20p. (RT/TIB-89-57). Order Number DE91744406. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Laser Chemistry. 

Visible and near-ultraviolet photolysis of tetramethyltin Sn(CH3)4 
and tetramethylsilane Si(CH3), was studied by dye laser and XeCl 
excimer laser induced multiphoton ionization time-of-flight mass 
spectroscopy. In the case of tetramethyltin, a strong dissociative 
channel leading to Sn atoms, resonantly ionized by 1R+1 and 
2R+1 processes, was accompanied by non-resonant production 
of SnP¥§ and CHpis.eurs, likely fragments of a heav- 


ier Sn(CH,)Ps.s4bS jon. After tetramethylsilane excitation, 
Si(CHg)P¥* was detected whose fragmentation contributed 
SiP's ions; also in this case a parallel dissociative channel leading 
to Si atoms was identified. Excitation of tetramethylsilane at 308 
nm evidenced the tendency towards C-H rather than Si-C bond 
dissociation, which confirmed the suitability of this compound as 
precursor for SiC film deposition. 


4006 Radiation Chemistry 
Refer also to citation(s) 7178, 8108, 8433, 8434, 8569 


7914 (AECS-C/FRSR-35) The mechanism of the dehydra- 
tion reaction of solid HlO,. 2H20. Takriti, S. (Atomic Energy 
Commission, Damascus (Syria)). Atomic Energy Commission, 
Damascus (Syria). Jul 1990. 27p. (in Arabic). Order Number 
DE91615628. Source: OSTI; NTIS (US Sales Only); INIS. 

A thermal and kinetic study of the dehydration reaction of periodic 
acid dehydrates has been carried out with isothermal and physical 
measurements. Isothermal dehydration has been studied in the 
temperature ranges between 333 K and 380 K respectively. Both 
dehydration processes involve the loss of two molecules of water 
in the studied temperature ranges. Thermodynamic and kinetic pa- 
rameters have been calculated using different physical models 
proposed. The data analysis has illustrated that the activation en- 
ergy is about 1 ev for the first step and 1.2 ev for the second. The 
objectives of this paper are to study the kinetic of the dehydration 
reaction of periodic acid and to show the radiation effects in this 
process. The results of the solid hydrate irradiated by ®°Co gamma 
rays show a reduction in the induction period and an increase in 
the acceleratory period. 41 refs., 9 figs., 3 tabs. (author). 


7915 (CEA-CONF—10109) Stochastic description of com- 
pounds stability under irradiation: Temperature, flux and 
cascade size effects. Doan, N.V. (CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (FR). Dept. de Technologie); 
Martin, G.; Haider, F.; Bellon, P. CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie. 
1989. 10p. (CONF-891204—: 4. international conference on fusion 
reactor materials, Kyoto (Japan), 4-8 Dec 1989). Order Number 
DE91740759. Source: OSTI; NTIS (US Sales Only). 

Assessing cascade size effects on compound stability under irra- 
diation requires a safe stochastic description of the order-disorder 
transition under external forcing. To address multidimensional order 
parameter structures, we introduce the Kubo Ansatz technique and 
apply it to the FCC lattice. Irradiation-induced stabilization of unex- 
pected structures is predicted: a diagram for the respective stability 
of L12, L1p and disordered FCC solid solution is established. 


7916 (SHIM-89, pp. 33) High energy heavy lons modifica- 
tions of PVDF. Duraud, J.P. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (FR). Inst. de Recherche Technologique 
et de Developpement Industriel (IRDI)); Le Moel, A.; Balanzat, E.; 
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Zuppiroli, L. Grand Accelerateur National d’lons Lourds (GANIL), 
14 - Caen (France). 1989. (CONF-8905283-: SHIM 89: 1. interna- 
tional symposium on swift heavy ions in matter, Caen (France), 
16-19 May 1989). In Swift Heavy lons in Matter. 262p. Order 
Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

Published in summary form only. POLYVINYLS/physical radiation 
effects; POLYVINYLS; HEAVY ION REACTIONS; MEV RANGE; 
FLUORINE COMPOUNDS; HYDROGEN COMPOUNDS; DES- 
ORPTION; CHEMICAL BONDS; SURFACE PROPERTIES; 
SURFACE POTENTIAL; SURFACE ENERGY; STOPPING 
POWER; ELECTRIC CONDUCTIVITY 


7917 (SHIM-89, pp. 205-207) Characterization of grafting 
into energetic heavy ions tracks. Betz, N. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). Div. d’Etudes de 
Separation Isotopique et de Chimie Physique); Duraud, J.P.; Le 
Moel, A.; Balanzat, E. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283-: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

The experiments on Polyvinylidene thin films, irradiated with 
heavy ions at GANIL in the range of the electronic stopping power, 
are discussed. The chemical modifications created in the track of 
the ions are essentially free radicals and insaturations. Simultane- 
ous in situ grafting (direct) and delayed grafting after irradiation in 
oxygen atmosphere (indirect) were performed on the modified poly- 
mer with methylmethacrylate and styrene. High levels of grafting 
were obtained. 
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7918 (DOE/ER/13865-30) Physical-chemical studies of 
transuranium elements: Progress report, April 1, 1988—March 
31, 1991. Peterson, J.R. Tennessee Univ., Knoxville, TN (USA). 
Dept. of Chemistry. [1991]. 32p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG05-88ER13865. Order Number 
DE91005717. Source: OSTI; NTIS; GPO Dep. 

Major advances in our continuing program to determine, inter- 
pret, and correlate the basic chemical and physical properties of 
the transuranium elements are summarized. Research topics 
include: Molar enthalpies of formation of BaCmO3 and BaCfO3; lu- 
minescence of europium oxychloride at various pressures; and 
anti-stokes luminescence of selected actinide (Ill) compounds. 42 
refs., 4 figs., 2 tabs. 


7919 (JAERI-M-90-102) Production of 7’Pu and 7*pu 
with 27Np targets. Izumo, Mishiroku (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Sorita, Takami; Hata, Kentaro; Sekine, Toshiaki; Matsuoka, Hi- 
romitsu; Motoki, Ryozo; Baba, Sumiko. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jul 1990. 36p. (In Japanese). Order 
Number DE91744809. Source: OSTI; NTIS (US Sales Only); INIS. 

Production methods were developed for 2°7Pu and 2°Pu which 
are useful Pu tracers. By using °97Np as target nuclide, 
those isotopes were produced in the 297Np(d,2n)?97Pu 
and 257Np(-7,n)?°°Np(6-)*Pu reactions. Excitation functions 
were measured for the deuteron-induced reaction, the 
237 Np(d,xn)*9°—-* Pu(x=1,2,3), and thick target yields of the Pu iso- 
topes were estimated. A small amount of 2°7NpO. sealed in a 
quartz ampoule was used for bremsstrahlung irradiation. In the 
case of deuteron irradiation, thick *°7NpO, targets were prepared 
with a thickness up to 1.0 g/cm? obtained from sintering a pressur- 
ized ?57NpO» or 287NpO2-Al mixed powder in a disk shape with a 
diameter of 15 mm. Almost the same chemical procedures were 
applied for separation and purification of Pu out of the irradiated 
targets: Anion exchange was used to separate Pu, Np, U/Pa and 
fission products from the NpO. dissolved in HNO3. Finally, 265 
KBq of 7°7Pu were obtained at the end-of-bombardment with the 
thick 2°7NpOz target irradiated for 17 h with a deuteron beam of 24 
MeV and 4.9 yA; Its radio-chemical purity was found to be 99.9% 
for y-ray emission nuclides. As for a-radioactive nuclides, 2°Pu 
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and *°Pu were found to be 8.4% and 4.2%, respectively, as activ- 
ity ratios to °57Pu. About 560 Bq of *°°Pu were obtained from 7.5 
mg of 7’NpO, irradiated for 8.5 h with the bremsstrahlung 
produced by an electron beam of 55 MeV and 9 ,A, and no a- 
radioactivity was found. (author). 


7920 (JAERI-M-90-156) Production of ™Tc with the 
®5Mo(p,n) reaction. Izumo, Mishiroku (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Sorita, Takami; Matsuoka, Hiromitsu; Nagame, Yuichiro; Hata, 
Kentaro; Sekine, Toshiaki; Baba, Sumiko. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Sep 1990. 19p. (in Japanese). Order 
Number DE91744835. Source: OSTI; NTIS (US Sales Only); INIS. 
The nuclide °™Tc(T1/2 = 61d; y-ray emitter) is an useful isotope 
as technetium tracer, and its production through the *°Mo(p,n) reac- 
tion has been studied. The formation cross sections of °™Tc have 
been determined for proton energies up to 28 MeV. The results in- 
dicate that the ®5"Tec yield from a thick Mo-enriched target is 890 
kBq/yAh at the end of bombardment for initial proton energies over 
20 MeV. For the preparation of thin molybdenum targets used in 
the cross-section measurement, a new method of electrodeposition 
of molybdenum has been developed. Chemical procedures for sep- 
aration and purification of °°"Te were developed and applied for a 
thick °5Mo-enriched target. The chemical yield was 85%. (author). 


7921 (KFK-4731) KfK Institute for Hot Atom Chemistry. 
Results report on research and development activities 1989. 
Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). Inst. 
fuer Heisse Chemie. Mar 1990. 28p. (in German). Order Number 
DE91744469. Source: OSTI; NTIS (US Sales Only); INIS. 

The Institute for Hot Atom Chemistry is concerned with R and D 
tasks in nuclear fuel reprocessing. The aim is to optimize repro- 
cessing technology with a view to safety and economic efficiency. 
Work is carried out within the framework of the projects reprocess- 
ing and waste management, and fast breeder in contact with WAK. 
The Institute increasingly carries out work within the framework of 
the project pollution abatement in the environment; the emphasis 
lies on dioxin chemistry. After the Wackersdorf task, subjects of 
waste management, in particular special wastes, have been added. 
(orig.). 


7922 (NAS-NS-3029-Rev.) Radiochemistry of ruthenium: 
Revision. Nuclear Science Series. Schulz, W.W.; Metcalf, S.G.; 
Barney, G.S. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Jun 1984. 195p. Sponsored by U.S. 
DOE Energy Research. Order Number DE84002937. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Information on ruthenium is presented. Topics include the follow- 
ing; isotopes and nuclear properties of ruthenium; review of the 
chemistry of ruthenium including metal and alloys, compounds of 
ruthenium, and solution chemistry; separation methods including 
volatilization of RuO,, precipitation and coprecipitation, solvent 
extraction, chromatographic techniques, and analysis for ra- 
dioruthenium. 445 refs., 7 figs., 23 tabs. 
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7923 (DOE/ER/13224-13) Kinetic measurements on 
elementary fossil fuel combustion reactions over wide temper- 
ature ranges: Progress report, December 1, 1989-November 
30, 1990. Fontijn, A. Rensselaer Polytechnic Inst., Troy, NY (USA). 
High-Temperature Reaction Kinetics Lab. Jan 1991. 8p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG02-84ER13224. 
Order Number DE91006815. Source: OSTI; NTIS; GPO Dep. 

The goals of this work are to provide accurate data on the tem- 
perature dependence of the kinetics of elementary combustion 
reactions (i) for use by combustion modelers, and (ii) to gain a bet- 
ter fundamental understanding of, and hence predictive ability for, 
the chemistry involved. In this reporting period our work on the O + 
Hcl reaction was published, experimental work on the O + benzene 
and O + 1-butene reactions was completed, and measurements on 
the O + isobutene reaction were initiated. 


7924 (DOE/ER/13400-10) Identification and temporal be- 
havior of radical intermediates formed during the combustion 
and pyrolysis of gaseous fuels: Kinetic pathways to soot for- 
mation: Progress report, July 1, 1988—June 30, 1991. Kern, 
R.D.; Xie, K.; Chen, H. New Orleans Univ., LA (USA). Dept. of 
Chemistry. Jan 1991. 25p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FGO05-85ER13400. Order Number 
DE91006842. Source: OSTI; NTIS; GPO Dep. 

Several interesting developments have occurred since our last 
three year progress report that pertain directly to the kinetics and 
thermodynamics of the pyrolyses of acyclic and aromatic com- 
pounds. Results from the thermal decompositions of pyridine, 
vinylacetylene, 1,2-butadiene, acetaldehyde, ethylene oxide, and 
acetylene. Correlation of benzene production with soot yield mea- 
surements and studies of chemi-ionization are reported. 4 figs., 44 
refs. 


7925 (DOE/ER/25027-T1) Studies in nonlinear problems 
of energy: Progress report. Matkowsky, B.J. Northwestern Univ., 
Evanston, IL (USA). Dept. of Engineering Sciences and Applied 
Mathematics. Nov 1990. 48p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FGO02-87ER25027. Order Number 
DE91005081. Source: OSTI; NTIS; GPO Dep. 

We carry out a research program with primary emphasis on the 
applications of Bifurcation and Stability Theory to Problems of en- 
ergy, with specific emphasis on Problems of Combustion and 
Flame Propagation. In particular we consider the problem of transi- 
tion from laminar to turbulent flame propagation. A great deal of 
progress has been made in our investigations. More than one hun- 
dred and thirty papers citing this project have been prepared for 
publication in technical journals. A list of the papers, including ab- 
stracts for each paper, is appended to this report. 


7926 (SAND-89-8011) Sandia Combustion Research Pro- 
gram: Annual report 1988. Johnston, S.C.; Palmer, R.E.; 
Montana, C.A. (eds.). Sandia National Labs., Livermore, CA (USA). 
[1988]. 259p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC04-76DR00789. Order Number DE91006138. Source: 
OSTI; NTIS; GPO Dep. 

During the late 1970s, in response to a national energy crisis, 
Sandia proposed to the US Department of Energy (DOE) a new, 
ambitious program in combustion research. Shortly thereafter, the 
Combustion Research Facility (CRF) was established at Sandia’s 
Livermore location. Designated a "user facility,” the charter of the 
CRF was to develop and maintain special-purpose resources to 
support a nationwide initiative-involving US inventories, industry, 
and national laboratories—to improve our understanding and control 
of combustion. This report includes descriptions several research 
projects which have been simulated by working groups and involve 
the on-site participation of industry scientists. DOE’s Industry Tech- 
nology Fellowship program, supported through the Office of Energy 
Research, has been instrumental in the success of some of these 
joint efforts. The remainder of this report presents results of calen- 
dar year 1988, separated thematically into eleven categories. 
Referred journal articles appearing in print during 1988 and se- 
lected other publications are included at the end of Section 11. Our 
“traditional” research activities-combustion chemistry, reacting 
flows, diagnostics, engine and coal combustion—have been supple- 
mented by a new effort aimed at understanding combustion-related 
issues in the management of toxic and hazardous materials. 


7927 (SAND-90-0323) Theoretical solution of the mini- 
mum charge problem for gaseous detonations. Ostensen, R.W. 
Sandia National Labs., Albuquerque, NM (USA). Dec 1990. 27p. 
Sponsored by U.S. Department of Defense. DOE Contract AC04- 
76DP00789. Order Number DE91006429. Source: OSTI; NTIS; 
GPO Dep. 

A theoretical model was developed for the minimum charge to 
trigger a gaseous detonation in spherical geometry as a general- 
ization of the Zeldovich model. Careful comparisons were made 
between the theoretical predictions and experimental data on the 
minimum charge to trigger detonations in propane-air mixtures. The 
predictions are an order of magnitude too high, and there is no ap- 
parent resolution to the discrepancy. A dynamic model, which 
takes into account the experimentally observed oscillations in the 
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detonation zone, may be necessary for reliable predictions. 27 
refs., 9 figs. 


7928 (VTT-SYMP-108, pp. 57-72) Predicting slagging and 
fouling tendency. Hupa, M. (Aabo Akademi, Turku (Finland)). 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668-Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

Standard ash fusion tests are shown to be poor indicators of the 
slagging and fouling tendency in large, modern boilers. The ash 
sample produced and studied in the laboratory fusion test has of- 
ten very different composition and characteristics from real ash 
formed in the boiler and deposited on the tube surfaces. This is 
shown to be particularly true for combined firing of wood or bark 
with other fuels like heavy fuel oil. The paper also discusses for- 
mation and growth of superheater deposits in black liquor recovery 
boilers. In these boilers the fouling tendency was shown to be con- 
nected to the amount of molten phase in the fly ash. The tendency 
could be fairly well predicted by using phase equilibrium calcula- 
tions and simple heat transfer data. Finally, the paper discusses 
the formation of deposits by solid state sintering mechanisms at 
temperatures below the melting range of the fly ash. 


7929 (VTT-SYMP-108, pp. 73-90) Utilization of high cal- 
cium oxide and alkalimetal content fuels at thermal power 
plants. Ots, A. (Tallinn Technical University, Tallinn, Estonia 
(USSR)). Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
1990. (CONF-890668-Vol.2: Symposium on low-grade fuels, 
Helsinki (Finland), 12-16 Jun 1989). In Low-grade fuels: Volume 2. 
460p. Order Number DE91741612. Source: OSTI; NTIS (US Sales 
Only). 

Utilization of high calcium oxide and alkali metal content fuel at 
the thermal power plants connected with specific problems, such as 
behaviour of inorganic matter in combustion process, fouling, high 
temperature corrosion and wear of steam boiler’s heating surfaces. 
Utilization of this kind of fuels in also associated with the use of 
ash residue in national economy and as absorbent in flue gas 
desulphurization system. It is essential for it to have fixed ways and 
possibilities for decreasing the chemical and abrasive activity of ash 
that is formed, while burning fuel, and for creating such designs for 
the steam boilers of thermal power plants that would be less sensi- 
tive to fouling by ash deposits and high temperature corrosion. At 
the same time the fuel combustion process and inorganic matter 
behaviour conditions must correspond to ash utilization purpose. 


7930 (VTT-SYMP-—108, pp. 331-340) New low-toxic method 
of firing organic fuels in the system of anti-swirljets. Sudarev, 
A.V. (VTUS Leningrad Metal Plant - LMZ, Leningrad (USSR)). 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668-Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

The results of development and study of the microflame diffusion 
firing of fuels outside the stabilizer system with alternating whirl 
swirlers, located between them, are adduced. The principles of a 
rational organization of the near trace structure outside the bodies 
of low stream-line within a limited turbulent flow are stated. 


7931 (VTT-SYMP-—108, pp. 431-441) Soot content in a gas 
turbine combustion chamber. Sudarev, A.V. (VTUS - Leningrad 
Metal Plant - LMZ, Leningrad (USSR)); Antonovsky, V.I. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1990. (CONF- 
890668—Vol.2: Symposium on low-grade fuels, Helsinki (Finland), 
12-16 Jun 1989). In Low-grade fuels: Volume 2. 460p. Order 
Number DE91741612. Source: OSTI; NTIS (US Sales Only). 

The measurement complex within the liner space, including the 
determination of concentration of soot particles, gaseous products, 
completeness of fuel combustion, was carried out on the gas tur- 
bine combustion model. The soot distribution lengthwise the liner 
for the investigated class of combustors and the distillate liquid fuel 
was determined by means of the pressure in the combustion 
chamber and the air excess ratio in the liner cross-section. The 
design formulae for determination of the fuel combustion complete- 
ness and the soot content by the flame length are recommended. 
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7932 (CONF-910116-13) Testing of a sodium heat pipe. 
Holtz, R.E. Argonne National Lab., IL (USA). [1991]. 7p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-31109- 
ENG-38. From 8. symposium on space nuclear power systems; 
Albuquerque, NM (USA); 6-10 Jan 1991. Order Number 
DE91005834. Source: OSTI; NTIS; GPO Dep. 

The operation of a heat pipe with both thermal radiation and 
convection heat rejection has been experimentally examined. The 
thermal radiation heat rejection conditions are similar to those 
which would be experienced in a space environment. The experi- 
mental results show good agreement with the analytical model. 3 
refs., 2 figs. 


7933 (DOE/WIPP-—88-026-Rev.1) TRUPACT-II container 
maintenance program plan: Revision 1. Westinghouse Electric 
Corp., Carlsbad, NM (USA). Waste Isolation Div. Nov 1990. 40p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
86AL31950. Order Number DE91006051. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document details the maintenance/repair and replacement 
of components, as well as the documentation required and the pro- 
cedures to be followed to maintain the integrity of the TRUPACT-II 
container, in accordance with requirements of the TRUPACT-II 
Container Operations and Maintenance Manual, OM-134, the 
TRUPACT-II Container Safety Analysis Report (SARP), and the 
TRUPACT-II Container Certificate of Compliance (Number 9218). 
The routine shipping and receiving inspections required by the De- 
partment of Transportation (DOT), Department of Energy (DOE), 
Nuclear Regulatory Commission (NRC) and other regulations are 
not addressed in this document. This document applies to all DOE 
shipping and receiving sites that use the TRUPACT-II containers. 


7934 (EGG-M-89511) A model-based approach to intelli- 
gent control of gas metal arc welding. Smartt, H.B.; Johnson, 
J.A.; Einerson, C.J.; Watkins, A.D.; Carlson, N.M. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). [1990]. 8p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC07-761D01570. (CONF- 
9009258-3: Modeling of casting, welding and advanced 
solidification processes engineering foundation conference, Davos 
(Switzerland), 16-21 Sep 1990). Order Number DE91006170. 
Source: OSTI; NTIS; GPO Dep. 

This paper discusses work on a model-based intelligent process 
controller for gas metal arc welding. Four sensors input to a neural 
network, which communicates to a reference model-based adaptive 
controller that controls process parameters. Reference model 
derivation and validation are discussed. The state of an arch weld 
is determined by the composition of the weld and base metal and 
the weld’s thermomechanical history. The composition of the de- 
posited weld metal depends primarily on the amount of filler metal 
dilution; heat input to the weld, comprising pre-heat and process 
heat, is the controlling factor in the thermal cycle. Thus, control of 
the arc welding process should focus on rational specification and 
in-process control of the heat and mass input to the weld. A control 
model has been developed in which the governing equations are 
solved for the process parameters as functions of the desired heat 
input (in terms of heat input unit weld length) and mass input (in 
terms of transverse reinforcement area) to the weld. The model 
includes resistive and arc heating of the electrode wire, character- 
istics of the welding power supply, and a volumetric heat balance 
on the electrode material, as well as latent and superheat of the 
electrode material. Extension of the model to include dynamics of 
individual droplet transfer events, based on incorporating a nonlin- 
ear, lumped parameter droplet analysis, is discussed. A major 
emphasis has been placed on computational simplicity; model solu- 
tions are required at the rate of about 10 Hz during welding. 
Finally, a process control scheme has been developed for the gas 
metal arc welding process using the above nonlinear model with a 





proportional-integral controller with adaptive coefficients to control 
the weld heat input and reinforcement area independently. Perfor- 
mance of the resulting control method is discussed. 10 refs., 5 figs. 


7935 (EGG-M-89526) Experience with certifying borated 
stainless steel as a shipping cask basket material. Abbott, D.G. 
(EG and G Idaho, Inc., Idaho Falls, ID (USA)); Nickell, R.E. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 6p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract AC07- 
761D01570. (CONF-900406—78: 1. international topical meeting on 
high-level radioactive waste management, Las Vegas, NV (USA), 
8-12 Apr 1990). Order Number DE91006203. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The original cask designs for a cask demonstration project fea- 
tured fuel baskets constructed of borated stainless steel (bss) as a 
structural material. The project is intended to demonstrate casks 
that can be used for both shipping and storing spent nuclear fuel 
assemblies. The baskets were intended to maintain the fuel 
assemblies in a subcritical array for both normal and accident con- 
ditions. The Nuclear Regulatory Commission, however, judged bss 
to be unacceptable as a structural material. The cask designs were 
subsequently modified. The knowledge gained during this cask 
demonstration project may be applicable to development of bss as 
a basket material in future cask design. 6 refs., 2 figs., 2 tabs. 


7936 (EGG-M-90071) Certification challenges in the de- 
velopment of an innovative high payload capacity spent fuel 
transportation cask. Mair, B.R. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA)); Severson, M.J.; Ciez, A.P. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). [1990]. 6p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC07-881D12699. 
(CONF-900406-77: 1. international topical meeting on high-level 
radioactive waste management, Las Vegas, NV (USA), 8-12 Apr 
1990). Order Number DE91006204. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The design approach and certification strategy used in the devel- 
opment of an innovative transportation cask for legal weight truck 
shipments of spent nuclear fuel is presented. The proposed ap- 
proach represents a significant departure from conventional cask 
designs in that it uses titanium alloy, a material with a high 
strength-to-weight ratio which has no precedent in transportation 
cask certification. The significant increase in payload obtainable 
with the proposed approach, and the associated benefits such as 
reduced life cycle costs, lower personnel exposure, and lower 
transportation accident risks are discussed. 8 refs., 3 figs., 1 tab. 


7937 (EGG-M-90132) Structural challenges in the devel- 
opment of a truck shipping cask for the OCRWM Cask 
Systems Development Program. Mello, R.M. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Nuclear Services Div.); Sever- 
son, W.J.; Nair, B.R. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
[1990]. 21p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC07-881D12699. (CONF-900617—19: 1990 
pressure vessels and piping conference, Nashville, TN (USA), 17- 
21 Jun 1990). Order Number DE91006128. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The development of a spent fuel transportation cask design 
based on a structural material without licensing precedent presents 
many challenges. The US Nuclear Regulatory Commission (NRC) 
requires that any new material be qualified to meet the design and 
fabrication requirements of the ASME Boiler & Pressure Vessel 
Code, Section Ill, Class 1. This paper discusses the strategy that 
is being implemented towards obtaining Code acceptance of a tita- 
nium alloy (3A1-2.5V). This alloy has been chosen as the principal 
structural material for a Legal Weight Truck cask being developed 
by Westinghouse for the US Department of Energy. The analysis 
approach used on some of the principal cask components is also 
presented. 5 refs., 8 figs., 3 tabs. 


7938 (FRNC-TH-3635) Contribution to the study of a he- 
lium dilution refrigerator with a *He - “He mixture. Caussignac, 
M. Conservatoire National des Arts et Metiers (CNAM), 75 - Paris 
(France). 1980. 60p. (In French). Order Number DE91740765. 
Source: OSTI; NTIS (US Sales Only). 

New concepts to improve the conditions of operation of a helium 
dilution refrigerator with He additions in *He are presented. The 
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sealing of several circuits including heat exchangers is studied. A 
cryostat operating without a *He condensation system is devel- 
oped. The cryostat allows temperatures as low as 40 mK to be 
reached and is small enough to be transportable. The whole sys- 
tem was designed for neutron diffraction studies. The utilization of 
sintered silver powder heat exchangers is considered. 


7939 (KCP-613-4424) Machining automation: Doing ht 
right the first time. Setter, D.L. Allied-Signal Aerospace Co., 
Kansas City, MO (USA). Kansas City Div. Aug 1990. 10p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00613. (CONF-910232-2: 1991 conference on design 
productivity, Honolulu, HI (USA), 3-9 Feb 1991). Order Number 
DE91005255. Source: OSTI; NTIS; GPO Dep. 

The implementation of a machining automation program and of 
the Allied-Signal efforts to “Do it Right the First Time” is presented. 
The automation program is a Flexible Manufacturing System (FMS) 
for the machining and on-line inspection of a family of aluminum 
and stainless steel prismatic parts. The critical management and 
technical aspects found necessary to assure success in implement- 
ing large and risky automation programs are presented. The 
process being used is team based and has concentrated on involv- 
ing the end users from the beginning. 


7940 (ORNL/TM-10809) Performance testing of a com- 
mercially produced cryogenic refrigerator. Keshock, E.G. 
(Tennessee Univ., Knoxville, TN (USA). Dept. of Mechanical and 
Aerospace Engineering); Murphy, R.W. Oak Ridge National Lab., 
TN (USA). Sep 1990. 39p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC05-840R21400. Order 
Number DE91005604. Source: OSTI; NTIS; GPO Dep. 

A commercially available cryogenic refrigeration unit, model M- 
20, (8-phase, 60-Hz, 230-V) manufactured by Cryodynamics, Inc., 
was subjected to laboratory testing to measure some of its perfor- 
mance characteristics. Comparisons were made with those 
performance characteristics given in manufacturer literature for the 
M-20 unit (3-phase, 400-Hz, 208-V). At 77 K, the measured cooling 
capacity of the 60-Hz/230-V unit was very nearly the same (<2% 
difference) as the specified capacity (110 W) of the 400-Hz/208-V 
unit. At temperature levels higher than 77 K, measured cooling ca- 
pacities exceeded the manufacturer product data sheet values. 
Coefficients of performance (COP) based on the experimental 
measurements ranged from about 0.37 at 250 K to 0.03 at 70 K. 
Comparison of measured to ideal (Carnot cycle) COPs yielded val- 
ues ranging from about 8 to 18%, with broad maximum occurring 
between approximately 100 and 150 K. Finally, the measured cool- 
down time from room temperature to 77 K was about 10 minutes 
compared with a specification sheet value of 7.4 minutes. This dif- 
ference may be attributed to lower thermal mass (without heater 
block) and higher operating frequency conditions associated with 
the specification. 6 figs., 2 tabs. 


7941 (PNL-SA-18373) Solids modeling in remote equip- 
ment design. Seay, J.M.; Bogart, R.L. Pacific Northwest Lab., 
Richland, WA (USA). Nov 1990. 5p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract ACO6-76RL01830. (CONF-901 101-70: 
American Nuclear Society winter meeting, Washington, DC (USA), 
11-15 Nov 1990). Order Number DE91005519. Source: OS7TI; 
NTIS; GPO Dep. 

Solids modeling is the most advanced method of three- 
dimensional (3-D) design. It allows locations on the surface of an 
object to be determined as well as locations inside or beyond the 
object's boundaries. This advanced technique for drawing permits 
sectioned views that show structure and shape anywhere within an 
object. Used as a remote equipment design tool, it gives an engi- 
neer greater flexibility for rapid changes and the capability for 
simulating objects, equipment, and facilities via a prototypic com- 
puter model. In addition it provides engineers with the capability to 
precisely locate components on equipment or to accurately position 
equipment in remotely operated facilities prior to actual fabrication. 
Solids modeling is the remote equipment design tool of the future. 
With this advanced design tool, designers and engineers can de- 
velop improved and more reliable remotely operated components. 
2 figs., 1 tab. 
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7942 (SAND-89-0629) A central refrigeration system to 
support multiple environmental test chambers: Design, devel- 
opment, and evaluation. Baca, R.G.; Miller, K.M.; Shipley, K.L. 
Sandia National Labs., Albuquerque, NM (USA). Nov 1990. 5ip. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE91004997. Source: OSTI; NTIS; 
GPO Dep. 

A pilot plant project was undertaken to develop a central refriger- 
ation compressor station capable of providing the necessary 
cooling to a network of nine independently-controlled environmental 
test chambers operating at temperatures of —85°F to 350°F. De- 
sign features of the central two-stage (cascade) vapor compression 
refrigeration system are described. Computer control of the central 
refrigeration station is a major contribution to the improved effi- 
ciency of the overall system. A second computer-control system 
was developed to perform the task of environmental chamber con- 
trol, test management, and chamber performance monitoring. Data 
on performance of the Climatic Central Refrigeration System 
(CCRS) are presented. 7 refs., 18 figs. 


7943 (SAND-90-1648C) Fluxless laser soldering of radar 
housings. Keicher, D.M.; Hosking, F.M. Sandia National Labs., Al- 
buquerque, NM (USA). [1990]. 14p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
9010282—1: JOWOG 22D joining subgroup meeting, Los Alamos, 
NM (USA), 23-25 Oct 1990). Order Number DE91005223. Source: 
OSTI; NTIS; GPO Dep. 

Laser soldering of electronic components is a rapidly maturing 
technology and has been found to be particularly useful in the at- 
tachment of very fine pitch surface mount devices. Conversely, 
very little progress has been made to extend this technology to 
other soldering applications. It was the intention of this study to ex- 
plore the feasibility of utilizing laser soldering to produce hermetic 
closure joints in radar packages. In producing hermetic joints, 
several requirements had to be met. It was essential to have a pro- 
cess that would eliminate the potential for entrapment of corrosive 
flux residues within the radar unit. In addition, it was desirable to 
create higher strength solder joints than could be produced by con- 
ventional step solder techniques which require lower temperature 
solders to be used in the final closure process. Further, solder mix- 
ing of the closure joint solder and solders used on components 
inside the radar was to be avoided. To fulfill the requirements, the 
localized heating characteristics of laser soldering made it an obvi- 
ous choice for this application. 


7944 (SAND-90-2032C) An overview of sensor needs for 
robotic cleanup of hazardous waste. Wiczer, J.J. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910223-12: 4. topical meeting on robotics and remote sys- 
tems, Albuquerque, NM (USA), 24-28 Feb 1991). Order Number 
DE91005311. Source: OSTI; NTIS; GPO Dep. 

In considering operational needs for future robotic cleanup of 
chemically and radiology hazardous waste sites, the necessity for 
sensors becomes immediately apparent. Sensors are required to 
determine the current state of the robot, the characteristics of the 
operational environment, and the status of robot-environment inter- 
actions. It is envisioned that sensors will be essential to the entire 
environmental restoration, waste management, and waste mini- 
mization process. Before remediation efforts can begin, the 
contents of the waste site must be characterized to determine 
chemical and radiological hazards and identify physical obstacles. 
During the remediation process, sensors will be required to monitor 
and control operations and categorize extracted wastes. After re- 
mediation efforts, sensors will be needed to inspect and verify the 
thoroughness of the removal processors. This paper will review 
some of the types of sensors that will be needed for these applica- 
tions and summarize some design considerations unique to 
hazardous waste site cleanup applications. 5 refs. 


7945 (SAND-90-2514C) Parameters influencing RAM [ra- 
dioactive materials] transport package seal behavior. Madsen, 
M.M. Sandia National Labs., Albuquerque, NM (USA). [1991]. 12p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-910270-2: Waste management '91, Tucson, 
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AZ (USA), 24-28 Feb 1991). Order Number DE91006637. Source: 
OSTI; NTIS; GPO Dep. 

Several design or test performance requirements for radioactive 
materials (RAM) transportation packages are specified in Title 10 
of the US Code of Federal Regulations Part 71 (10 CFR 71). Seals 
that provide the containment system interface between the packag- 
ing body and the closure must function in all environments specified 
in 10 CFR 71. This paper will discuss parameters to be considered 
during design of a packaging that influence the sealing capabilities 
of a packaging. The normal and hypothetical accident conditions of 
10 CFR 71 provide a range of environments under which the con- 
tainment system of the package must contain the RAM. The tests 
for normal conditions include heat, cold, reduced external pressure, 
increased external pressure, vibration, water spray, free drop, cor- 
ner drop, compression, and penetration. The tests for hypothetical 
accident conditions include a free drop, puncture, thermal, an im- 
mersion tests. Acceptance of the package is based on radiological 
performance in terms of containment, shielding, and subcriticality. 
This paper focuses on package containment. 9 refs., 5 figs. 


7946 (SAND-90-2885C) Security alarm communication 
and display systems development. Waddoups, |.G. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1990]. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-901101-47: American Nuclear Society winter meeting; 
American Nuclear Society annual meeting, Washington, DC (USA); 
Nashville, TN (USA), 11-15 Nov 1990; 10-14 jun 1990; CONF- 
900608-7). Order Number DE91004029. Source: OSTI; NTIS; 
GPO Dep. 

Sandia National Laboratories has developed a variety of alarm 
communication and display systems for a broad spectrum of users. 
This paper will briefly describe the latest systems developed for the 
Department of Energy (DOE), the Department of Defense (DoD), 
and the Department of State (DOS) applications. Applications cov- 
ered will vary from relatively small facilities to large complex sites. 
Ongoing system developments will also be discussed. The con- 
cluding section will summarize the practical, implementable 
state-of-the-art features available in new systems. 6 figs. 


7947 (SAND-90-3114C) Calorimetric measurements of en- 
ergy transfer efficiency and melting efficiency in CO. laser 
beam welding. Fuerschbach, P.W. Sandia National Labs., Albu- 
querque, NM (USA). [1990]. 18p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-9010282-2: 
JOWOG 22D joining subgroup meeting, Los Alamos, NM (USA), 
23-25 Oct 1990). Order Number DE91005861. Source: OSTI; 
NTIS; GPO Dep. 

Our previous calorimetric studies of weld melting efficiency and 
are efficiency in the GTAW and PAW processes have naturally led 
us to speculate as to the magnitude of the efficiencies in the LBW 
process which to data have also not been adequately investigated. 
Most welding engineers that have had experience with the LBW 
process are acutely aware that the metals’ absorptivity, the surface 
finish, and the laser wavelength, all play an important role in affect- 
ing the energy transfer efficiency, but the extent of their influence 
and our understanding of the influence of other process variables 
is not well understood. In addition, it is widely thought that only the 
LBW or EBW processes can be selected for applications where 
thermal damage and distortion from the welding process must be 
kept to a minimum. For these reasons, we have looked forward to 
performing these calorimetric experiments since they potentially 
can answer such important questions as: whether or not the melt- 
ing efficiency of the LBW process is superior to that obtainable with 
conventional GTAW and PAW welding processes? This study was 
prompted by poor production yields on switching device due to 
cracking of the ceramic header after final closure welding with the 
CO. LBW process. This calorimetric study was begun in hopes of 
determining if allowed variations in production process control vari- 
ables were responsible for increases in heat input and the resulting 
thermal stresses. By measuring the net heat input to the workpiece 
with the calorimeter and by measuring the laser output energy and 
the weld fusion zone size it was possible to determine the magni- 
tudes of both the energy transfer efficiency and the melting 
efficiency as well as observe their dependence on the process vari- 
ables. 3 refs. 





7948 (WSRC-RP-89-983-Rev.1) Computerized 50 liter vol- 
ume calibration system: Revision 1. Proffitt, T.H. Westinghouse 
Savannah River Co., Aiken, SC (USA). [1990]. 8p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract ACO9-89SR18035. 
(CONF-9008134—4-Rev.1: 1990 national conference of standards 
laboratories (NCSL) symposium and workshop, Washington, DC 
(USA), 19-23 Aug 1990). Order Number DE91005129. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A system has been designed for the Savannah River Site that will 
be used to calibrate product shipping containers. For accountability 
purposes, it is necessary that these containers be calibrated to a 
very high precision. The Computerized 50 Liter Volume Calibration 
System (CVCS), which is based on the Ideal Gas Law (IGL), will 
use reference volumes with precision of no less +0.03%, and he- 
lium to calibrate the containers to have a total error of no greater 
than +0.10%. A statistical interpretation of the system has given a 
theoretical total calculated error of +0.08%. Tests with the system 
will be performed once fabrication is complete to experimentally 
verify the calculated error. Since the total error was calculated us- 
ing the worst case scenario, the actual error should be significantly 
less than the calculated value. The computer controlled, totally au- 
tomated system is traceable to the National Institute of Standards 
and Technology. The design, calibration procedure, and statistical 
interpretation of the system will be discussed. 1 ref. 


7949 (WSRC-RP-89-1193) Pipe crawlers: Versatile adap- 
tations for real applications. Hapstack, M.; Talarek, T.R. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 13p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-9011131-2: Robots 15 conference, Detroit, 
MI (USA), 13-15 Nov 1990). Order Number DE91005152. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A problem at the Savannah River Site requires the unique appli- 
cation of a pipe crawler. A number of stainless steel pipes buried 
in concrete require ultrasonic inspection of the heat affected zones 
of the welds for detection of flaws or cracks. The paper describes 
the utilization of an inch-worm motion pipe crawler which negoti- 
ates a 90 degree reducing elbow with significant changes in 
diameter and vertical sections before entering the area of concern. 
After a discussion of general considerations and problem descrip- 
tion, special requirements to meet the objectives and the design 
approach regarding the tractor, control system, instrument carriage, 
and radiation protection are discussed. 2 refs., 11 figs. (MB) 


7950 Method for corrosion protection at pipe junctions. 
Mieszelewicz, G.; Valentine, B.A. 18 Sep 1990. Australia Patent 
priority PJ2670; CA patent application 2009768. 21p. Source: Mi- 
cromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $4.00 CAN; MF $2.75 CAN. 

This invention relates to a method of producing rubber-ring steel 
jointed pipe junctions having high internal and external long-term 
corrosion protection, tight pipe end tolerances, and being capable 
of withstanding high operating pressures. According to one embod- 
iment, the invention is directed towards and primarily described for 
producing steel pipe for use in underground pipelines. According to 
the invention, controlled heating is applied to a pipe body which is 
to be joined to an adjacent pipe. A protective layer or coating of 
material is applied to the ends of each pipe by a time/temperature 
function process. The pipe is then allowed to cool, the terminations 
of the protective layer or coating are bevelled, and the complemen- 
tary ends of the pipes are mated together to form a sealed and 
corrosion resistant joint. 1 fig. 


7951 Method for thermally insulating a pipeline. Collins, 
M.H.; Lyle, A.R. 4 Sep 1990. UK Patent priority 89014781; CA 
patent application 2008230. 14p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

In a known method for thermally insulating a pipeline by manu- 
facturing an insulation layer around the pipeline and then 
manufacturing a plastic sleeve around the insulation layer, it is re- 
quired to machine the insulation layer to a uniform outer diameter 
before manufacturing the plastic sleeve. An object of this invention 
is to provide a method for thermally insulating a pipeline in which 
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an adequate fit of the plastic sleeve around the thermal insulation 
layer is obtained, while eliminating the step of machining this layer 
to a uniform diameter. According to the invention, a protective 
sleeve is manufactured around the pipeline at a selected radial dis- 
tance from the pipeline in a die. Both the sleeve and the pipeline 
are induced to move axially at substantially the same speed rela- 
tive to the die while maintaining an annular space between the 
sleeve and the pipeline. Components for forming a thermal insula- 
tion layer are progressively injected in the annular space between 
the sleeve and the pipeline. 4 figs. 
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Refer also to citation(s) 7362, 7381, 7382, 7417, 7418, 7419, 
7421, 7444, 8113 


7952 (CEA-CONF—-10016) Development of the finite ele- 
ment method in the thermal field. TRIO-EF software for 
thermal and radiation analysis. Casalotti, N.; Magnaud, J.P. CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Etudes Mecaniques et Thermiques. 1989. 13p. (In French). 
(CONF-8903258-: SFT Meeting, Paris (France), 1 Mar 1989). Or- 
der Number DE91740657. Source: OSTI; NTIS (US Sales. Only). 
The possibilities of the TRIO-EF software in the thermal field are 
presented. The TRIO-EF is a computer program based on the 
finite element method and used for three-dimensional incompress- 
ible flow analysis. It enables the calculation of three-dimensional 
heat transfer and the fluid/structure analysis. The geometrically 
complex radiative reactor systems are taken into account in the 
form factor calculation. The implemented algorithms are described. 


7953 (CEA-CONF-10025) Numerical simulations with a k- 
e mixing model in presence of shock waves. Bonnet, M.; 
Gauthier, S.; Spitz, P. CEA Centre d’Etudes de Limeil, 94 - 
Villeneuve-Saint-Georges (France). 1988. 4p. (CONF-8810234—: 
Workshop on the physics of compressible turbulent mixing, Prince- 
ton, NJ (USA), 24-27 Oct 1988). Order Number DE91744177. 
Source: OSTI; NTIS (US Sales Only). 

In this paper, we present a two-equation closure for two fluid 
compressible flows which contains only local quantities. The k-« 
model or its close variants have been widely used in engineering 
problems for many years. A large body of experimental data is now 
available for calibration purposes. We first describe the model, then 
outline some shock tube numerical applications. 


7954 (CEA-CONF—10046) Study of the dynamic effects 
associated to the pinching of a liquid layer. Axisa, F. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). 
Dept. d’Etudes Mecaniques et Thermiques); Esmonde, H.; Fitz- 
patrick, J.; Rice, H. CEA Centre d’Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Dept. d’Etudes Mecaniques et Ther- 
miques. 1989. 4p. (in French). (CONF-8909393—: 9. French 
Congress of Mechanics, Metz (France), 5-8 Sep 1989). Order 
Number DE91740625. Source: OSTI; NTIS (US Sales Only). 

The dynamic behavior of a thin liquid layer generating inertial 
and dissipative nonlinear forces is investigated. On the basis of 
Navier Stokes equations, the theoretical analysis is carried out and 
validated by experiments. The nonlinear vibrational behavior of a 
mechanical system with one degree of freedom is measured. The 
resultant force of the floating forces generated by the liquid are 
computed. Experimental data is applied in the numerical simulation 
and the dynamical response of the mechanical system is obtained. 


7955 (CEA-R-5533) A study of aerosol deposition by 
thermophoresis in cylindrical ducts. Montassier, N. CEA Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Inst. de 
Protection et de Surete Nucleaire; Paris-12 Univ., 94 - Creteil 
(France). 1990. 160p. (In French). Order Number DE91744268. 
Source: OSTI; NTIS (US Sales Only). 

The scope of the study was aerosol deposition in cylindrical 
ducts, and the deposition due to thermophoresis particularly. The 
theoretical knowledge on this force and the basis of fluid mechan- 
ics are first recalled. An experimental study of thermophoretic 
deposition of particles in laminar flow was carried out in the partic- 


ular case of uniform particle concentration and gas temperature at 
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the inlet of the cooled tube. When the gas temperature was equili- 
brated with the wall temperature and thermophoretic particle 
deposition along the walls had ceased, the deposition efficiency 
approached a limit. Our experimental results showed that this limit- 
ing efficiency was independent on flow. Finally, for the laminar flow 
regime, a set of simple equations was developed in order to fore- 
cast the thermophoretic deposition of particles of any size along a 
cylindrical tube. 


7956 (CONF-8910245—-Summs.) Advanced Heat Exchang- 
ers Program review meeting: Summary report. USDOE 
Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (USA). Office of Industrial Programs. Jul 1990. 
282p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
From Advanced Heat Exchangers Program review meeting; Hern- 
don, VA (USA); 11-12 Oct 1989. Order Number DE91004625. 
Source: OSTI; NTIS; GPO Dep. 

On a semiannual basis a review meeting of the US Department 
of Energy's Advanced Heat Exchangers Program is held with the 
objective of reviewing ongoing and recently completed project activ- 
ities. During the meeting, personnel from industrial contractors and 
national laboratories who have been funded to develop advanced 
heat exchanger technology by the US Department of Energy, 
Office of Industrial Programs present technical aspects of their pro- 
jects. The projects generally deal with mid to high temperature 
waste heat recuperation and other subject areas of heat exchange. 
’ Each presentation is followed by a discussion period during which 
the presenters field questions from the meeting attendees. This re- 
port documents the most recent meeting, held October 11-12, 
1989. It is composed primarily of a series of short sections ad- 
dressing the individual projects. Each section includes presentation 
slides of the project and a summary of questions and answers that 
followed. An appendix of meeting attendees is also included. Indi- 
vidual projects have been processed separately for the data basis. 


7957 (DOE/ER/13780—-T1) The turbulent transport of heat 
within a longitudinal vortex/boundary layer interaction: 
Progress report as of May 6, 1988. Eibeck, P.A. California Univ., 
Berkeley, CA (USA). Dept. of Mechanical Engineering. [1988]. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG03- 
87ER13780. Order Number DE91006864. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this research program has evolved in the last 
nine months. Initially, we had proposed to study the transport of 
heat in a single vortex embedded in a turbulent boundary layer. 
We have broadened the scope of the project, with the objective of 
gaining a physical understanding of the turbulent transport of heat 
in flows which contain significant streamwise vorticity leading to co- 
herent swirl motion. Three different flows are being studied; the 
single vortex embedded in a turbulent boundary layer, the trailing 
legs of a horseshoe vortex, and flow downstream of a spanwise 
row of obstacles. The single vortex is the simplest of these flows, 
so that detailed thermal transport measurements will isolate the in- 
fluence of streamwise swirl on turbulent scalar transport from the 
influence of other flow complexities. It will be introduced to the flow 
with a half-delta wing at an angle of attack in a fully-developed mo- 
mentum and thermal boundary layer. 


7958 (DOE/ER/13780—-T2) The turbulent transport of heat 
within a longitudinal vortex/boundary layer interaction: 
[Progress report, 1989]. Eibeck, P.A. California Univ., Berkeley, 
CA (USA). Dept. of Mechanical Engineering. May 1989. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG03- 
87ER13780. Order Number DE91006865. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this research program has been to study the 
turbulent transport of heat in boundary layer flows which contain 
coherent longitudinal swirl. These flows often occur in energy con- 
version devices and can lead to localized augmentation of heat 
transfer, which is either advantageous or detrimental to the de- 
vice’s performance. The underlying objective of the research 
program is to develop a simple model that engineers can use to 
predict local convection in these three-dimensional flows. Very little 
is known about the turbulent transport of heat in such complex flow 
environments. Most widespread models, such as the mixing length 
and x«-e models, assume a turbulent transport proportional to the 
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local gradient. This does not produce reasonable predictions of the 
flows containing counter-gradients, such as ours. Additionally, most 
heat transfer models assume the turbulent transport of heat is 
analogous with the momentum transfer. In three-dimensional flows, 
it is unlikely that scalars will respond to the flow field in the same 
way that momentum will. For example, turbulent convection, 
induced by the large swirling motions, may transport scalar quanti- 
ties to a greater extent than the momentum. This research 
program consists of two parts; an experimental and a modeling 
effort. The goal of the experimental program is to measure the tur- 
bulent heat flux in three different flow configurations: a boundary 
layer containing a single longitudinal vortex, a boundary layer con- 
taining a horseshoe vortex, and the flow over a row of obstacles 
that generate an array of streamwise vortices. 


7959 (ETDE-mf-1744588) Non-steady operating condi 
tions in district heating systems - system loads from 
operating transients. Theoretical determination. Pollvogt, U. 
Rheinisch-Westfaelischer Technischer Ueberwachungs-Verein e.V., 
Essen (Germany, F.R.). Nov 1988 98p. (in German). Order Num- 
ber DE91744588. Source: OSTI; NTIS (US Sales Only). 

Examples are given of some results gained in pressure surge 
calculations for different district heating plants. Processes inducing 
pressure surges such as the operation of fittings, changes in pump 
operating points, the closing of flap valves, and inlet temperature 
changes can only be calculated considered the entire district heat- 
ing network. Pressure surge effects are not local but can be 
observed throughout the piping system. Critical sections such as 
high points must be subjected to separate considerations. Pressure 
surges are produced in each switching operation. Cases yielding 
overall results are chosen to determine maximum system loads the 
most time-saving way. The results gained in pressure surge calcu- 
lations are verified by experimental operation. Apart from the use 
of a verified program, it is the experience of program users which 
helps to gain realistic calculation results. Only regular program ex- 
perience can enable the user to calculate in accordance with the 
requirements of programs and problems, and to interpret results. 
(orig.). 


7960 (ETDE-mf-1744589) Thermofiuidodynamic calcula- 
tions of non-steady operating conditions for optimized district 
heating network operation through utilization of water or 
thermal energy storage system heat storage capacities. Pol- 
vogt, U.; Engel, C. Rheinisch-Westfaelischer Technischer 
Ueberwachungs-Verein e.V., Essen (Germany, F.R.). 29 Aug 1989 
8ip. (In German). Order Number DE91744589. Source: OSTI; 
NTIS (US Sales Only). 

The Rheno-Westphalian Technical Inspectorate (RW TUeV) has 
developed calculation programs which allow to handle the determi- 
nation of maximum temperature change durations in piping 
systems (when does a change in infeeds affect the most distant 
user); the determination of optimum operating modes with regard 
to generation and distribution costs, supply reliability, heat losses, 
user comfort “etc.; the determination of maximum permissible reli- 
able supply pipe sections stopping times; run-up strategies for 
district heating networks; the dimensioning and determination of 
optimum operating modes for thermal energy storage systems; and 
the selection of optimum control fittings. A simple district heating 
system consisting of two generators and two loads serves to 
demonstrate the possibilities of calculating non-steady heat trans- 
ports in district heating systems. (orig.). 


7961 (PNL-SA-17570) Construction and testing of 
advanced ceramic fabric radiator components to 1000 K. Anto- 
niak, Z.|.; Bates, J.M.; Webb, BJ. Pacific Northwest Lab., 
Richland, WA (USA). Jan 1990. 4p. Sponsored by US. 
Department of Defense. DOE Contract AC06-76RL01830. (CONF- 
900109-27: 7. symposium on space nuclear power systems, 
Albuquerque, NM (USA), 7-11 Jan 1990). Order Number 
DE91005246. Source: OSTI; NTIS; GPO Dep. 

For a number of years, the authors have been studying the ap- 
plication of advanced ceramic fabric materials to spacecraft heat 
rejection systems. Their studies indicated that significant mass and 
launch volume savings could be realized through such application, 
but concrete evidence to support this contention was lacking. Last 
year they presented preliminary test data that supported their 





claims (Antoniak and Webb 1989). Recent pressure, heat transfer, 
and wicking tests and analyses confirm the earlier results. 


7962 (UCRL—100847-Rev.1) Time-dependent liquid metal 
flows with free convection and free surfaces. McClelland, M.A. 
Lawrence Livermore National Lab., CA (USA). Nov 1990. 4ip. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-7405- 
ENG-48. (CONF-901155—3-Rev.1: American Institute of Chemical 
Engineers fall annual meeting, Chicago, IL (USA), 11-16 Nov 1990). 
Order Number DE91004882. Source: OSTI; NTIS; INIS; GPO Dep. 

A finite element analysis is given for time-dependent liquid metal 
flows with free convection and free surfaces. Consideration is given 
to a two-dimensional shallow trough with vertical walls maintained 
at different temperatures. The spatial formulation incorporates 
mixed Lagrangian approximations to the velocity, pressure, temper- 
ature, and interface position. The time integration method is 
performed using the Trapezoid Rule with step-size control. The 
Galerkin method is employed to reduce the problem to a set of 
nonlinear algebraic equations which are solved with the Newton- 
Raphson method. Calculations are performed for conditions 
relevant to the electron beam vaporization of refractory metals. The 
Prandtl number is 0.015, and Grashof numbers are in the transition 
region between laminar and turbulent flow. The results reveal the 
effects of flow intensity, surface-tension gradients, and mesh and 
time-step refinement. 


4205 Materials Testing 
Refer also to citation(s) 7445, 7537, 7634, 7813, 7830, 7987, 8066 


7963 (CONF-910328-1) Non-destructive on-line monitor- 
ing of MIC [microbially influenced corrosion]. White, D.C. (Oak 
Ridge National Lab., TN (USA)); Nivens, D.E.; Mittelman, M.W.; 
Chambers, J.Q.; King, J.M.H.; Sayler, G.S. Oak Ridge National 
Lab., TN (USA). [1990]. 19p. Sponsored by U.S. Department of 
Defense; U.S. DOE Energy Research; U.S. Department of the Inte- 
rior; Electric Power Research Institute; Gas Research Institute; 
National Science Foundation. DOE Contract AC05-840R21400. 
Grant CHE 8718-057;Grant N00014-86-K-0275;Grant N00014-87- 
K-0012 From NACE corrosion ‘91 symposium; Cincinnati, OH 
(USA); 11-15 Mar 1991. Order Number DE90017770. Source: 
OSTI; NTIS; GPO Dep. 

The formation of microbial biofilms on metal surfaces with the 
subsequent increase in heat transfer resistance and the induction 
of microbially influenced corrosion (MIC) is being increasingly rec- 
ognized as an extremely important economic and safety problem 
for industrial water systems. The development of sufficiently rugged 
and accurate monitoring devices by which biofilm formation and 
activity of microbial biofilms can be monitored non-destructively, di- 
rectly in water systems is the goal of this research. This on-line 
systems would allow the effective utilization of minimal levels of 
biocides and inhibitors as well as permit in situ testing of materials 
for MIC resistance. Several non-destructive technologies such as 
the quartz crystal microbalance (QCM), the attenuated total 
reflectance-Fourier transforming infrared spectrometer (ATR-FT/IR), 
and a genetically engineered bacterium containing the lux gene 
cassette in which its bioluminescence can be used to define its 
presence on coupons are on-line devices which accurately mea- 
sure biofilm formation. Corrosion activity can be estimated by 
electrochemical impedance. 12 refs., 8 figs. 


7964 (INIS-BR-2370) Use of X-ray essay and fluoroscopy 
in the armament industry. Bohnsack, G. (Philips G.m.b.H., Ham- 
burg (Germany, F.R.). Supply Center Industrial X-Ray); Schimidt, 
R. Associacao Brasileira de Ensaios Nao Destrutivos, Sao Paulo, 
SP (Brazil). 1989 16p. (In Portuguese). (CONF-8911264—: 9. 
Brazilian seminar of non destructive testing, Sao Paulo (Brazil), 5-8 
Nov 1989). Order Number DE91617153. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Of the nondestructive testing the process of test by radiography 
has a special place. With view to great variety of problems of 
essays in the armament industry, the X-Ray radiography has ex- 
cellent possibilities of testing, that not possible, for example, with 
ultrasonography. Different possibilities that the X-ray radiography 
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offer to essays of grenade and blasting cap, through practice ex- 
amples described case to case are presented. (V.R.B.). 


7965 (INIS-BR-2371) Ultrasonography X gamma radiogra- 
phy. Mello Campos, A.M. de (Companhia de Saneamento Basico 
do Estado de Sao Paulo (SABESP), Sao Paulo, SP (Brazil)). Asso- 
ciacao Brasileira de Ensaios Nao Destrutivos, Sao Paulo, SP 
(Brazil). 1989 16p. (In Portuguese). (CONF-8911264—: 9. Brazilian 
seminar of non destructive testing, Sao Paulo (Brazil), 5-8 Nov 
1989). Order Number DE91617154. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The accumulated experience in the last ten years of substitution 
to essays by gamma radiography to essay by ultrasonography, 
starting of the systematic comparison and tabulation of the results 
obtained by both essays applied in welding joints, in field, in steel 
pipelines of the SABESP. (V.R.B.). 


7966 (INIS-BR-2372) Quantitative inspection by comput- 
erized tomography. Lopes, R.T. (Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia); Assis, J.T. de; Jesus, E.F.O. de. 
Associacao Brasileira de Ensaios Nao Destrutivos, Sao Paulo, SP 
(Brazil). 1989 11p. (In Portuguese). (CONF-8911264—: 9. Brazilian 
seminar of non destructive testing, Sao Paulo (Brazil), 5-8 Nov 
1989). Order Number DE91617155. Source: OSTI; NTIS (US 
Saies Only); INIS. 

The computerized Tomography (CT) is a method of nondestruc- 
tive testing, that furnish quantitative information, that permit the 
detection and accurate localization of defects, internal dimension 
measurement, and, measurement and chart of the density distribu- 
tion. The CT technology is much versatile, not presenting 
restriction in relation to form, size or composition of the object. A 
tomographic system, projected and constructed in our laboratory is 
presented. The applications and limitation of this system, illustrated 
by tomographyc images, are shown. (V.R.B.). 


7967 (NEI-DK-442) Intergranular stress corrosion crack- 
ing. NORD, 1989:74. Haenninen, H. (ed.). Nordisk Kontaktorgan 
for Atomenergispoergsmaal, Risoe (Denmark). Sep 1989 75p. 
Contract NKA/MAT-530. (NORD-1989:74.). Order Number 
DE91617364. Source: OSTI; NTIS (US Sales Only); INIS. 

An austenitic stainiess steel pipe weldment, which had deen in 
operation in the Ringhals 1 reactor was characterized by using an 
electrochemical sensitization testing method (EPR) as well as with 
transmission electron microscopy. Specimens were cut from the 
studied pipe far from the weld and heat treated. A Nordic EPR 
"round robin” test was performed to measure the degree of sensiti- 
zation of the material. Critical stress corrosion potential for the heat 
affected zone was determined in high temperature pure water by 
using slow strain rate testing. (author). 


7968 (SAND-90-2007) Advanced development of the 
spectrum sciences Model 5005-TF, single-event test fixture. 
Ackermann, M.R. (Sandia National Labs., Albuquerque, NM 
(USA)); Browning, J.S.; Hughlock, B.W.; Lum, G.K.; Tsacoyeanes, 
W.C.; Weeks, M.D. Sandia National Labs., Albuquerque, NM 
(USA). Sep 1990. 83p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. Order Number 
DE91004940. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the advanced development of the Spec- 
trum Sciences Model 5005-TF, Single-Event Test Fixture. The 
Model 5005-TF uses a Californium-252 (Cf-252) fission-fragment 
source to test integrated circuits and other devices for the effects of 
single-event phenomena. Particle identification methods commonly 
used in high-energy physics research and nuclear engineering 
have been incorporated into the Model 5005-TF for estimating the 
particle charge, mass, and energy parameters. All single-event 
phenomena observed in a device under test (DUT) are correlated 
with an identified fission fragment, and its linear energy transfer 
(LET) and range in the semiconductor material of the DUT. 


7969 (UCRL-CR-105763) Laser ultrasonics: Current re- 
search needs: Final report, August 1, 1990-September 30, 
1990. Wagner, J.W. (Johns Hopkins Univ., Baltimore, MD (USA). 
Center for Nondestructive Evaluation). Lawrence Livermore Na- 
tional Lab., CA (USA); Johns Hopkins Univ., Baltimore, MD (USA). 


ERA Vol. 16, No. 3 165 





42 ENGINEERING 
4205 Materials Testing 


Center for Nondestructive Evaluation. 26 Sep 1990. 16p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE91005421. Source: OSTI; NTIS; 
GPO Dep. 

Laser-ultrasonics refers to a range of technologies involving the 
use of laser electrooptical systems both to generate and to detect 
ultrasonic signals in and on materials and structures. Such systems 
have been developed to permit classical ultrasonic measurements 
for materials characterization and defect identification and mea- 
surement. From the point of view of one concerned with practical 
applications of ultrasonic inspection and measurement methods, 
laser-ultrasonic systems offer the flexibility which, in principle, 
should permit remote ultrasonic measurements to be performed on 
objects at elevated temperatures or in hostile environments. 
Laser-ultrasonic systems can be designed and constructed with ex- 
tremely wide and flat detection bandwidth so that ultrasonic 
vibrational displacements can be recorded with high fidelity. In ad- 
dition, there is no mechanical loading of the surface to damp, 
absorb, or otherwise distort the propagating acoustic energy. This 
feature has been used to great advantage in performing ultrasonic 
measurements in thin plates and films. In spite of the great advan- 
tages offered by laser-ultrasonics, there are severe limitations 
which restrict its application. In fact, based upon the performance 
of current state-of-the-art laser-ultrasonic systems, it is almost 
always more advantageous to use conventional ultrasonic trans- 
duction methods, if possible for a given application, than it is to 
apply laser-ultrasonics. In short, the main reason leading to this 
conclusion is the poor system detection sensitivity of laser- 
ultrasonic systems compared with piezoelectric transducer 
systems. The ramifications of this limited sensitivity are many. 


7970 (UCRL-JC—103450) Insulator breakdown measure- 
ments In a poor vacuum and their interpretation. Vogtlin, G.E. 
Lawrence Livermore National Lab., CA (USA). Jun 1990. 6p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9009192-16: International symposium on 
discharges and electrical insulation in vacuum, Santa Fe, NM 
(USA), 17-20 Sep 1990). Order Number DE91005431. Source: 
OSTI; NTIS; GPO Dep. 

Breakdown measurements have been made on insulators with 0 
and 45 degree angle surfaces. A technique of observing the elec- 
trons produced from the process has given some insight into the 
mechanisms involved. A three nanosecond pulse was used to in- 
duce breakdown. The electrons striking the anode were observed 
with a plastic fluor and open shutter camera. Two breakdown pat- 
terns were interpreted as cathode initiated and anode initiated 
breakdown. The breakdown process normally encountered was an- 
ode initiated with a positive 45 degree insulator. If the anode side 
was relieved with an internal electrode, the breakdown changed to 
cathode initiated at a higher level. If the cathode surface was then 
anodized, the breakdown switched back to the anode at an even 
higher level. Individual explosive emission sites on the cathode sur- 
face could be observed. Insulator breakdown was usually not 
associated with these sites. Multiple pulses allowed measurement 
of plasma expansion of the explosive emission sites. It is believed 
that breakdown with longer pulses is due to the expansion of the 
explosive emission site plasma to the: insulator surface. Measure- 
ments were conducted with and without voltage conditioning. It 
appears that conditioning is achieved without explosive emission. It 
is believed that this is due to organic fibers that are removed by 
the conditioning. Organic fibers were used to induce both anode 
and cathode breakdown. Measurements of fiberous material have 
shown explosive emission a low as 100 kV on a three nanosecond 
time scale and below 20 kv/cm on a longer time scale. 8 refs., 5 
figs. 


4210 Combustion Systems 
Refer also to citation(s) 6988, 8160 


7971 (ETDE-mf-1744586) Performance calculation of a 
multi-shaft gas turbine with pressurized fluidized-bed combus- 
tion. Final report. Braig, W.; Luz, M.; Therkorn, D. Stuttgart Univ. 
(Germany, F.R.). Inst. fuer Luftfahrtantriebe; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.). 28 Sep 
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1988 119p. (In German). Contract BMFT 03E-1271-F. Order Num- 
ber DE91744586. Source: OSTI; NTIS (US Sales Only). 

A computer programme has been developed for performance 
calculations of optional configurations of single and multi-shaft gas 
turbines with pressurized fluidized-bed combustion (PFBC) using 
compressor and turbine performance characteristics and a simula- 
tion model for the PFBC boiler based on balance considerations. 
Calculations were made for 9 different configurations analyzing part 
load behaviour, start-up procedures and intercepting measures in 
the case of generator disconnection. In the design point for all con- 
figurations except one nearly the same total efficiency and the 
same power output were determined, optimal waste heat utilization 
assumed. Part load performance calculations of multi-shaft configu- 
rations show a favourable interaction between gas turbine and 
PFBC-boiler resulting in advantageous combustion parameters. In 
order to obtain suitable performance of the single shaft gas turbine, 
variable compressor guide vanes are necessary. An essential part 
load performance improvement has been obtained by variable 
guide vanes for other configurations, too. The starting procedure of 
the gas turbine has been calculated up to the idling speed using a 
separate starting combustion chamber. Bleed air and variable 
guide vanes in the compressor are necessary for gas turbine con- 
figurations with only one compressor, different from configurations 
with low pressure and high pressure compressor separately. Inter- 
ception measures for the gas turbine accelerated after generator 
disconnection have been investigated comprehensively. Effective 
measures for the single shaft gas turbine are shown; because of 
the great storage capacity of the PFBC boiler, some measures are 
not suitable for multi-shaft gas turbine configurations. (orig.) With 
28 refs., 2 tabs., 67 figs. 


4220 Mining and Underground Engineering 
Refer also to citation(s) 6983 


7972 Method and apparatus for horizontal drilling. Panzke, 
R. 11 Sep 1990. Germany, F.R. Patent priority P39028682; CA 
patent application 2008977. 17p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

A method and apparatus are disclosed for forming a perimeter- 
lined, generally horizontally-directed borehole in a variety of soil 
formations. According to this invention, only the rotary drill bit de- 
termines the drillhole diameter. A mantle tube directly follows the 
rotary drill bit within the contour of the drillhole bored by the bit. 
This mantle tube also forms a wall surface on which the outer 
housing of the directed drilling tool can be precisely braced. The 
directed drilling tool can also be completely withdrawn from the 
drilled formation, except for its rotary bit and the drill pipeline. The 
directed drilling tool, accompanying drill string, and the mantle tube 
form a unit moving simultaneously through the formation. The di- 
rected drilling tool guides the front end of the mantie tube which in 
turn forms a precise guide for the directed drilling tool and encap- 
sulates it except for the tool’s rotary drill bit. The mantle tube also 
forms a solid guide surface on its outside, facilitating the removal of 
fines. The drilling apparatus of the invention is of an extremely sim- 
ple design and allows for drilling holes with an exceptionally precise 
heading, since the directed drilling tool does not have to brace 
against an insecure drillhole wall or a wall damaged by washouts. 
A navigational drilling tool can be used to a particular advantage 
as a directed drilling tool, since its stabilizers provide additional 
drilling accuracy by further guiding the outer housing. 1 fig. 


7973 Equipment for boring mountings including an operat- 
ing element, a motor and control means. Morin, P.; Bardin, C.; 
Boulet, J. 7 Aug 1990. France Patent priority 8817599; CA patent 
application 2006920. 32p. (In French). Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

This invention concerns equipment for directional drilling, in- 
tended to be placed on a mounting at the extremity of a drill string. 
This mounting allows real-time control of the variations of direction 





and inclination during drilling. The equipment for mounting on a ro- 
tary drill comprises a drilling motor, an operating element, means 
for detection of information, and power means for controlling this 
apparatus. The motor comprises a zone of energy transformation 
allowing a drill tool to be set into rotation, the said zone having an 
upper extremity. The drilling equipment comprises a circuit for cir- 
culation of drilling fluid across the drill mounting. The operating 
element and at least one of the elements of the assembly consti- 
tuted by the detection means and the power means are situated on 
the two sides of the said upper extremity. The detection means are 
adapted to detect information transmitted by the drilling fluid. The 
power means and the operating element are connected mechani- 
cally, not hydraulically. The mounting itself consists of a drill tool 
placed at its lower extremity, a motor for rotating the tool, and at 
least one stabilizer with a variable geometry. 21 figs. 


7974 Controlled path boring mountings with a variable an- 
gle elbow element and use thereof. Bardin, C. 7 Aug 1990. 
France Patent priority 8817598; CA patent application 2006927. 
30p. (In French). Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 
The mounting of this invention is intended to be placed at the end 
of a drill string, allowing the real-time control of variations in direc- 
tion and inclination during drilling. The invention comprises a drilling 
tool placed at the lower end of a mounting, a motor for rotating the 
tool, and at least one stabilizer and a variable geometry elbow ele- 
ment. The elbow element and/or the stabilizer may be integral with 
the motor. The elbow element may be remotely controlled from the 
surface, and is understood to be an element able to introduce a 
discontinuity in the direction of the drill string axis. 18 figs. 


4250 Power Cycles 


Refer also to citation(s) 7315 


7975 Working media for a thermodynamic engineering de- 
vice operating in accordance with the Gu thermodynamic 
cycle. Gu, Chujun. 4 Sep 1990. CN priority 89109125; CA patent 
application 2008677. 34p. Source: Micromedia Ltd., Technical Infor- 
mation Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, 
Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

The Gu thermodynamic cycle consists of an isentropic expansion 
process, a varying temperature evaporation heat-exchanging 
process, an isentropic compression process, and a varying temper- 
ature condensation heat-exchanging process. The evaporation and 
condensation parts of the thermodynamic curves are not parallel to 
each other. This cycle is proposed for use in refrigerating and air 
conditioning systems. The selection of working media for this cycle 
should be such as to enable the heat process to be optimally 
matched so that the heat exchanging temperature difference is 
minimized. Several working media (refrigerants) have been found 
that can fulfill refrigerating and air conditioning conditions and 
match the requirements of Gu cycle refrigerating and air condition- 
ing devices. Six such refrigerants are described, all non-azeotropic 
mixtures composed of at least 3 components of pure substances. 
The components used in these refrigerants include various fluoro- 
carbon compounds and isobutane. Use of these refrigerants can 
raise the performance coefficient of the refrigeration or air condi- 
tioning system by more than 15%. The ozone depletion potential of 
each refrigerant was determined and found to be 35% or less than 
that of Freon-11. Air conditioning and refrigerating systems using 
these refrigerants are also disclosed. 9 figs. 


4260 Components, Electron Devices and Circuits 


Refer also to citation(s) 7307, 7397, 7529, 7535, 7642, 7683, 
7753, 7754, 7756, 7767, 7768, 7770, 7797, 7829, 7838, 7840, 
8035, 8041, 8042, 8052, 8124, 8125, 8517, 9051 


7976 (ANL/ESD/TM—11) Argonne’s performance assess- 
ment of major facility systems to support semiconductor 
manufacturing by the National Security Agency/R Group, Ft. 
Meade, Maryland: Document index. Harrison, W.; Miller, G.M. 
Argonne National Lab., IL (USA). Energy Systems Div. Dec 1990. 
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126p. Sponsored by U.S. Department of Defense. DOE Contract 
W-31109-ENG-38. Order Number DE91005318. Source: OSTI; 
NTIS; GPO Dep. 

The National Security Agency (NSA) was authorized in 1983 to 
construct a semiconductor and circuit-board manufacturing plant at 
its Ft. Meade, Maryland, facility. This facility was to become known 
as the Special Process Laboratories (SPL) building. Phase | con- 
struction was managed by the US Army Corps of Engineers, 
Baltimore District (USACE/BD) and commenced in January 1986. 
Phase | construction provided the basic building and support sys- 
tems, such as the heating, ventilating, and air-conditioning system, 
the deionized-water and wastewater-treatment systems, and the 
high-purity-gas piping system. Phase Il construction involved fitting 
the semiconductor manufacturing side of the building with manu- 
facturing tools and enhancing various aspects of the Phase | 
construction. Phase Il construction was managed by NSA and 
commenced in April 1989. Argonne National Laboratory (ANL) was 
contracted by USACE/BD midway through the Phase | construction 
period to provide quality-assured performance reviews of maior fa- 
cility systems in the SPL. Foliowing completion of the Phase | 
construction, ANL continued its performance reviews under NSA 
sponsorship, focusing its attention on the enhancements to the var- 
ious manufacturing support systems of interest. The purpose of this 
document is to provide a guide to the files that were generated by 
ANL during its term of technical assistance to USACE/BD and NSA 
and to explain the quality assurance program that was imple- 
mented when ANL conducted its performance reviews of the SPL 
building's systems. One set of the ANL project files is located at 
NSA, Ft. Meade, and two sets are at Argonne, Illinois. The ANL 
sets will be maintained until the year 2000, or for the 10-year esti- 
mated life of the project. 1 fig. 


7977 (CRIE-T—89036) Theoretical analysis of discharges 
in copper vapor lasers.: Comparison between Ne and He. 
Goto, N. (Central Research Inst. of Electric Power Industry, Tokyo 
(Japan)); Nemoto, K. Central Research Inst. of Electric Power In- 
dustry, Komae, Tokyo (Japan). Energy and Environment Lab. Apr 
1990. 25p. (In Japanese). Order Number DE91736781. Source: 
OSTI; NTIS (US Sales Only). 

This paper described the development of the theoretical analysis 
to design the copper vapor laser. The discharging characteristics in 
mixture of inert gas and copper (Cu) vapor was analyzed with the 
Boltzmann ‘ s equation concerning the transfer of charged elec- 
tron. It was found that the appropriateness of He or Ne for Cu 
vapor laser was based on the fact that higher electron energy than 
other inert gases could easiy be gotten. This theory gives more de- 
tailed electron colliding effect and more accurate simulation than 
the use of the Maxwellian. The temperature of the discharge tube 
which determines the Cu vapor density is important because the 
electron energy distribution and momentum of electron depend 
greatly on Cu vapor density. The laser oscillation in the discharge 
tube requires the population inversion where atoms (molecules) of 
higher energy is more than those of lower energy. It was found 
that Ne can operate at lower reduced field than He by plotting the 
ratio of population inversion to the reduced field (ration of field to 
gas density). 14 refs., 15 figs., 1 tab. 


7978 (CRIE-T—89050) Development of long life puise 
power supply for copper vapor laser.: Full power operation 
and laser oscillation. Fujii, T. (Central Research Inst. of Electric 
Power Industry, Tokyo (Japan)); Goto, N.; Nemoto, K. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. Apr 1990. 34p. (In Japanese). Order 
Number DE91736783. Source: OSTI; NTIS (US Sales Only). 

Long life pulse power supply for Cu vapor laser was developed. 
This is composed of the pulse generation circuit and the pulse 
compression circuit. Current pulse of 10 mu second pulse width is 
generated in the pulse generating circuit by switching electric 
charge on the condensor charged through GTO (gate turn off) 
thyristors. The pulse compression circuit makes the current pulse 
fast to 300ms utilizing the difference of inductance at the saturation 
and the unsaturation on the circuit which uses a reactor having 
saturable property using a ferromagnetic substance for the core as 
the magnetic switch. The operation was carried out at the GTO 
generasting full power. Co base amorphous alloy of low loss was 
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used for the core of saturable inductor and the circuit efficiency of 
77% could be obtained by suppressing the heat generation in core 
even at 4,000Hz operation. The full output power of 8.2kW was 
possible which corresponds to 100W class laser oscillation. 
Repeated Cu vapor laser oscillation of 30W succeeded at the con- 
dition of 4,000Hz and power supply output of 5.9kW. 7 refs., 21 
figs., 8 tabs. 


7979 (CRIE-T-89052) Wavelength control of visible light 
laser diodes. Goto, N. (Central Research Inst. of Electric Power 
Industry, Tokyo (Japan)); Fujii, T.; Nemoto, K.; Suzuki, H.; Naka- 
gawa, K.; Otsu, M. Central Research Inst. of Electric Power 
Industry, Komae, Tokyo (Japan). Energy and Environment Lab. Apr 
1990. 38p. (In Japanese). Order Number DE91736784. Source: 
OSTI; NTIS (US Sales Only). 

Wavelength control of visible light laser diodes was studied. By 
combining an interferometer and a diffraction grating, it became 
possible to control the wavelength of continuous oscillation in the 
range of 664 - 673nm, the frequency fine control range being 
2GHz. And the spectral linewidth was narrowed to about 44kHz 
(10 —? nm). With the use of a collimator lens, the beam expansion 
was narrowed to 2mrad. It was confirmed that the pulse output of 
continuous oscillation visible light laser diodes can be amplified by 
the YAG laser excitation dye laser. In the case of pulse oscillation, 
oscillation of 1GHz spectral width was obtained at the wavelength 
of 0.8 micro m by using an injection synchronization method. In the 
injection synchronization method, other laser beam is injected in an 
oscillator and a superior laser beam of synchronized components 
alone is obtained. As the wavelength control method is now stabi- 
lized and satisfies the conditions of narrow band, it has the 
prospect to be applied to the laser uranium enrichment technology. 
3 refs., 32 figs., 2 tabs. 


7980 (EGG-EE-9258) Electronic systems miniaturization 
using programmable logic devices. Ashton, E.C.; Bergeson, 
G.C. EG and G Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. 53p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC07- 
761D01570. Order Number DE91006214. Source: OSTI; NTIS; 
GPO Dep. 

This report describes the steps which were taken to miniaturize 
a target circuit using Erasable Programmable Logic Devices 
(EPLDs). The original objective of this project was to explore the 
miniaturization of a circuit using both Application Specific Inte- 
grated Circuits (ASICs) and EPLDs to meet the following goals: 
balance cost and circuit density; reduce fabrication time; improve 
quality control issues by keeping much of the design in-house; and 
eliminate security risks by partitioning the design into ASIC and 
PLD (EPLD) sections. Due to cost considerations, the target circuit 
was miniaturized using only PLDs. The results of this project indi- 
cate that PLDs are capable of realizing fairly dense circuitry, are 
considerably less expensive than ASICs (by a factor of 500-1000), 
and are able to eliminate security risks and reduce fabrication time 
by keeping the design completely in-house. 


7981 (ENEA-RT-TIB—89-59) Inductance calculation of dis- 
charge chamber for transverse gas flow laser system. Letardi, 
T.; Flora, F.; Zheng, C.E. ENEA, Frascati (Italy). Dipt. Tecnologie 
Intersettoriali di Base. May 1990. 20p. (RT/TIB—89-59). Order Num- 
ber DE91744340. Source: OSTI; NTIS (US Sales Only). 

The inductance of a laser discharge chamber is one of the im- 
portant parameters for a discharge laser device as it is closely 
associated with the energy coupling between the pulse forming line 
and discharge chamber. In order to reduce the inductance, the dis- 
charge chamber is usually made very compact. For a gas-static or 
longitudinal gas-flow laser device, the inductance can be calculated 
easily by an approximate formula. However, for a transverse gas- 
flow system, the inductance calculation is quite complicated, since 
the gas mixture, in this case, flow through the electrode gap in a 
direction perpendicular to the optical axis and the electric field, and 
the side walls of the discharge chamber, which is used or the cur- 
rent return, have to consist of some separate conductors (hereafter 
called current return bars). In this work, starting from the circuital 
law and assuming that the current distribution is known, some 
approximate formulae ar e deduced for the calculation of the induc- 
tances associated with the laser chamber and the discharge. Some 


calculation results are also described for a transverse gas-flow 
laser chamber with the discharge length 80 cm. 


7982 (ENEA-RT-TIB—89-60) Effect of preionization on unl 
formity of X-ray triggered XeCl laser discharges. Letardi, T.; 
Bollanti, S.; Zheng, C.E. ENEA, Frascati (Italy). Centro Ricerche 
Energia. May 1990. 31p. (RT/TIB-89-60). Order Number 
DE91744337. Source: OSTI; NTIS (US Sales Only). 

For high repetition rate, large active volume, discharge excimer 
lasers, thyratrons or spark-gap switches are not good candidates 
as low inductance plasma switches to transfer energy efficiently 
from the pulse-forming-line to the laser discharge mixture. This is 
due to either too high discharge currents and voltages in the loop, 
or too high repetition rates. In order to avoid these problems some 
photo-triggered laser discharges have recently been realized. In 
experiments, the low inductance switch between the pulse-forming- 
line and one of the electrodes in the discharges chamber was 
saved and the discharge electrode was charged typically with a ris- 
ing time (10%-90%) of several microseconds, which is more than 
one order of magnitude longer than that obtained using the low in- 
ductance switch. Just before the discharge has a self-breakdown 
between the electrodes, the gas mixture was preionized by the 
photons and an electron-avalanche discharge was initiated. For a 
given electric field and gas mixture, it is important to know how the 
preionization rate and duration influence the discharge avalanche 
process. In this work, with use of a simplified model for X-ray trig- 
gered XeCli laser discharges, the streamer-forming time and the 
effective pulse duration of preionization were defined and calcu- 
lated. It was determined that the useful preionization pulse duration 
was much shorter than the streamer-forming time calculated for the 
same gas pressure, p, and electric field per unit pressure, E/p. The 
minimum preionization rate required for the uniform discharge was 
found to increase very quickly with E/p or p. 


7983 (ENEA-RT-TIB—89-65) Relation between cavity de- 
tuning and output optical intensity in free electron lasers. 
Dattoli, G.; De Angelis, A.; Gallerano, G.P.; Mari, C.; Torre, A. 
ENEA, Frascati (Italy). Dipt. Tecnologie Intersettoriali di Base. May 
1990. 19p. (RT/TIB—-89-65). Order Number DE91744338. Source: 
OSTI; NTIS (US Sales Only). 

Submitted to IEEE Journal of Quantum Electronics. 

This paper uses a simple model of gain saturation in free elec- 
tron lasers operating with pulsed beams to study intensity growth 
as a function of cavity mismatch and of the coupling parameter. In 
spite of the simplicity of the model, the dependance of intracavity 
power, as a function of cavity detuning, is reproduced remarkably 
well. It is also pointed out that an enhancement of the optical 
power is obtained by moving the mirrors to adjust the cavity length 
while the optical signal grows. The problem is analyzed quantita- 
tively and realization schemes are proposed. 


7984 (ENEA-RT-TIB—89-72) The high gain FEL equation: 
An inexpensive numerical algorithm. Caloi, R.; Ciocci, F.; Dat- 
toli, G.; Torre, A. ENEA, Frascati (Italy). Centro Ricerche Energia. 
Sep 1990. 25p. (RT/TIB—-89-72). Order Number DE91744347. 
Source: OSTI; NTIS (US Sales Only). 

This paper presents a simple and efficient algorithm which allows 
reliable solutions of the FEL small signal high gain equation, even 
with a pocket computer. The same algorithm is used to calculate 
the derivatives of the complex field amplitude, with respect to the 
detuning parameter. Interest in these latter quantities is motivated 
by the crucial role they play in the analysis of the evolution of the 
FEL transverse and longitudinal modes. 


7985 (ETDE-IT—90-97) Effect of preionization on unifor- 
mity of photo-triggered XeCi laser discharges: Modelling and 
comparison. Bollanti, S.; Letardi, T.; Zheng, C.E. ENEA, Frascati 
(Italy). Dipt. Sviluppo Tecnologie di Punta. 1990. 39p. Order Num- 
ber DE91744344. Source: OSTI; NTIS (US Sales Only). 

Published on IEEE Trans Plasma Science. 

A model for photo-triggered XeCl laser discharges is described. 
The effective preionization pulse duration has been calculated and 
it has been found to be much shorter than the streamer-forming 
time for the same gap pressure , p, and electric field per unit pres- 
sure, E/p. The minimum preionization rate required for a good glow 


discharge has been found to increase very quickly with E/p or p. A 


168 ERA Vol. 16, No. 3 





comparison between the calculated values and some experimental 
data has been made and a fairly good agreement has been ob- 
tained. 


7986 (ETDE-IT—90-98) Kinematic and dynamic properties 
of a waveguide FEL. Doria, A.; Gallerano, G.P.; Renieri, A. ENEA, 
Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta. 1990. 26p. Or- 
der Number DE91744345. Source: OSTI; NTIS (US Sales Only). 

Published on Optics Communication. 

In this analysis of the kinematic and dynamic properties of a 
waveguide FEL, a distinguishing kinematic feature emerges: the 
presence of two resonant frequencies, and the possibility of operat- 
ing the FEL on a single transverse mode even at frequencies 
much higher than the waveguide cut-off, when the group velocity of 
the wave is close to the longitudinal electron velocity. This allows a 
new dynamic regime to be investigated: namely that one of pulsed 
electron beams with a bunch lengh comparable to the wavelength. 
The gain of the waveguide FEL is analytically derived in the small 
signal approximation. It is shown that the gain takes the same form 
as in the free space case when it is expressed as a function of the 
phase shift. This gives rise to new interesting frequency behaviour 
of the gain line-shape which allows the waveguide FEL to be used 
as a wide band amplifier. An evaluation of inhomogeneous broad- 
ening effects and their comparison to the free space case shows 
that the waveguide FEL is less sensitive to the electron beam qual- 
ity. The conditions for a bunched electron beam, under which the 
spread of the pulse in the waveguide may be neglected, are also 
evidenced. 


7987 (KCP-613-4254) Digit switch evaluations and capll- 
lary IPA [isopropyl alcohol] study. Mizik, P.M.; Kibalo, E.F. 
Allied-Signal Aerospace Co., Kansas City, MO (USA). Kansas City 
Div. Dec 1990. 28p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00613. Order Number DE91006282. 
Source: OSTI; NTIS; GPO Dep. 

Capillary flow of isopropyl alcohol under the wire insulation of an 
eleven-wire cable dissolved trapped flux from the pretinning and 
soldering operations and caused it to deposit on the circuit board 
inside a digit switch. Conformal coatings were successful in sealing 
the wire insulation gap to prevent solvent flow. 16 figs., 2 tabs. 


7988 (KCP-613-4408) Moisture absorption and bakeout 
characteristics of rigid-flexible multilayer printed wiring 
boards. Lula, J.W. Allied-Signal Aerospace Co., Kansas City, MO 
(USA). Kansas City Div. Jan 1991. 17p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00613. Order Num- 
ber DE91006825. Source: OSTI; NTIS; GPO Dep. 

Moisture absorption and bakeout characteristics of Allied-Signal 
Inc., Kansas City Division (KCD) rigid-flexible printed wiring boards 
were determined. It was found that test specimens had absorbed 
0.95 weight percent moisture when equilibrated to a 50 percent 
RH, 25°C environment. Heating those equilibrated specimens in a 
120°C static air oven removed 92 percent of this absorbed 
moisture in 24 h. Heating the samples in a 80°C static air oven re- 
moved only 64 percent of the absorbed moisture at the end of 24 
h. A 120°C vacuum bake removed moisture at essentially the 
same rate with parylene slowed the absorption rate by approxi- 
mately 50 percent but did not appreciably affect the equilibrium 
moisture content or the drying rate. 


7989 (LAL-—9002) Design and development of a lasertron 
model. Dubrovin, A. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire; Paris-6 Univ., 75 (France). Feb 1990. 146p. 
(In French). Order Number DE91746726. Source: OSTI; NTIS (US 
Sales Only). 

A lasertron is a high power RF generator driven by a modulated 
laser beam. Short periodic electron bunches are produced from a 
photocathode and accelerated through an anode by a high DC 
voltage (up to 400 kV) to reduce space charge effects and provide 
a maximum beam power. A resonant cavity, coupled to an extrac- 
tion line, is set up close behind the anode and matched to the 
beam to allow DC to RF conversion. In principle, the lasertron is 
not RF power limited, whereas in the klystrons, the velocity modu- 
lation efficiency gets worse as the electrons get relativistic. This 
thesis presents a theoretical study of the lasertron based upon the 
use of a dedicated simulation code, an approach of the different 
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phenomena involved in the laser triggered photofield emission, and 
the design of a transition radiation detector for the fast temporal di- 
agnosis of the beam. 


7990 (LA-UR-90-4318) Thermal analysis of multifacet- 
mirror ring resonator for XUV free-electron lasers. McVey, B.D.; 
Goldstein, J.C.; McFarland, R.D.; Newnam, B.E. Los Alamos Na- 
tional Lab., NM (USA). 1990. 13p. Sponsored by U.S. DOE Office 
of Administration and Human Resource Management. DOE Con- 
tract W-7405-ENG-36. (CONF-9010287-1: 22. boulder damage 
symposium, Boulder, CO (USA), 25-26 Oct 1990). Order Number 
DE91005855. Source: OSTI; NTIS; GPO Dep. 

XUV (10 nm < A < 100 nm) free-electron lasers (FELs) are 
potentially important light sources for advanced lithography and ma- 
terials applications. The average power of an XUV FEL oscillator 
may be limited by thermal loading of the resonator mirrors. We ana- 
lyze the requirements for the thermal performance of the mirrors of 
a metal, multifacet-mirror ring resonator for use at 12 nm. We use 
analytical methods and numerical approaches which include simu- 
lations with the 3-D FEL code FELEX. Thermal distortion of mirror 
surfaces leads to optical wavefront aberrations which reduce the 
focusability of the light beam in the gain medium (wiggler/electron 
beam) and limit the laser performance. 10 refs., 6 figs., 1 tab. 


7991 (SAND-—88-0712) Thermal tests of MC3811 rigid/flex 
printed wiring boards. Gentry, F.L. Sandia National Labs., Albu- 
querque, NM (USA). Oct 1990. 19p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. Order Num- 
ber DE91006431. Source: OSTI; NTIS; GPO Dep. 

Rigid/flex multilayer printed wiring boards are more sensitive to 
thermal environmental changes than conventional printed wiring 
boards. This is manifested because of a composition of dissimilar 
materials used within the construction of this type of product. Dur- 
ing fabrication and assembly, stresses can develop within the 
plated-through holes from differences in thermal properties of the 
rigid and flexible materials, primarily thermal coefficient of expan- 
sion. Thermal shock and thermal stress tests and rework 
simulation as defined in MIL-P-50884 have been performed in this 
study as indicators of processing quality to detect faults and to ver- 
ity improvements in board reliability. 3 refs., 17 figs., 3 tabs. 


7992 (SAND-90-2246C) Capattery double layer capacitor 
life performance. Evans, D.A. (Evans Co., East Providence, Ri 
(USA)); Clark, N.H.; Baca, W.E.; Miller, J.R.; Barker, T.B. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 5p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-9103102-4: 11. capacitor and resistor technology sympo- 
sium (CARTS), Las Vegas, NV (USA), 4-7 Mar 1991). Order 
Number DE91006639. Source: OSTI; NTIS; GPO Dep. 

Double layer capacitors (DLCs) have received increased use in 
computer memory backup applications for consumer products dur- 
ing the past ten years. Their extraordinarily high capacitance 
density along with their maintenance-free operation makes them 
particularly suited for these products. These same features also 
make DLCs very attractive in military type applications. Unfortu- 
nately, lifetime performance data has not been reported in the 
literature for any DLC component. Our objective in this study was 
to investigate the effects that voltage and temperature have on the 
properties and performance of single and series-connected DLCs 
as a function of time. Evans model RE110474, 0.47-farad, 11.0- 
volt Capatteries were evaluated. These components have a 
tantalum package, use welded construction, and contain a glass- 
to-metal seal, all incorporated to circumvent the typical DLC failure 
modes of electrolyte loss and container corrosion. A five-level, two- 
factor “Central Composite Design” was used in the study. Single 
and series-connected Capatteries rated at 85°C, 11.0-volts opera- 
tion were subjected to test temperatures between 25 and 95°C, 
and voltages between 0 and 12.9 volts (9 test conditions). 
Measured responses included capacitance, equivalent series resis- 
tance, and discharge time. Data were analyzed using a regression 
analysis to obtain response functions relating DLC properties to 
their voltage, temperature, and test time history. These results are 
described and should aid system and component engineers in us- 
ing DLCs in critical applications. 
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7993 (SAND-90-2435C) A method for encapsulating high 
voltage power transformers. Sanchez, R.O. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 6p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-9103102-2: 11. capacitor and resistor technology sympo- 
sium (CARTS), Las Vegas, NV (USA), 4-7 Mar 1991). Order 
Number DE91006644. Source: OSTI; NTIS; GPO Dep. 

Voltage breakdowns become a major concern in reducing the 
size of high-voltage power converter transformers. Even the small- 
est of voids can provide a path for corona discharge which can 
cause a dielectric breakdown leading to a transformer failure. A 
method of encapsulating small high voltage transformers has been 
developed. The method virtually eliminates voids in the impregna- 
tion material, provides an exceptional dielectric between windings 
and provides a mechanically rugged package. The encapsulation 
material is a CTBN modified mica filled epoxy. The method re- 
quires heat/vacuum to impregnate the coil and heat/pressure to 
cure the encapsulant. The transformer package utilizes a Diallyl 
Phthalate (DAP) contact assembly in which a coated core/coil as- 
sembly is mounted and soldered. This assembly is then loaded 
into an RTV mold and the encapsulation process begins. 


7994 (UCRL-ID-104993) Design and performance of a 
multiterawatt, subpicosecond neodymium glass laser. Patter- 
son, F.G.; Perry, M.D. Lawrence Livermore National Lab., CA 
(USA). Sep 1990. 14p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91006749. Source: OSTI; NTIS; GPO Dep. 

Broad-band solid-state materials such as Nd:Glass, Ti:Sapphire 
and Alexandrite, exhibit saturation fluences on the order of Joules/ 
cm?. Unfortunately, the large stored energy density of these solid 
state materials cannot be accessed directly with short pulses due 
to beam filamentation caused by the intensity dependent refractive 
index. This limits the power density in a solid state amplifier to only 
a few GWicm*. The application of chirped- pulsed amplification 
(CPA) to solid-state lasers circumvents this problem. With the CPA 
technique, a chirped, comparatively long pulse is produced and 
compressed to a short pulse only after amplification. The intensity 
in the amplifiers is kept below the level for significant nonlinear 
phase distortion. In this paper, we present the design and perfor- 
mance of a small scale Nd:Glass laser system employing 
chirped-pulse amplification to produce subpicosecond pulses ex- 
hibiting peak power exceeding 10 TW. 30 refs., 2 figs. 


7995 (UCRL-JC—104407) Recombination x-ray laser ex- 
periments using exploding ribbon Al targets. Keane, C.J.; Eder, 
D.C.; MacGowan, B.J.; Matthews, D.L.; Whelan, D.A. Lawrence 
Livermore National Lab., CA (USA). 1 Nov 1990. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-9011127-16: 32. annual meeting of the American Physical 
Society - Division of Plasma Physics (APS/DPP), Cincinnati, OH 
(USA), 12-16 Nov 1990). Order Number DE91006710. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present data obtained from recent recombination x-ray laser 
experiments carried out at the Nova and Phebus lasers using ex- 
ploding ribbon Al targets irradiated with 100 ps pulses of 0.53-ym 
light. Spatially and temporally resolved x-ray and soft x-ray spectra 
will be shown. These spectra revealed the plasma to be insuffi- 
ciently ionized so as to produce inversions in H-like Al. Conditions 
were found to be appropriate for inversion in He- and Li-like Al, 
however, and evidence for amplification of the AIX! 105.7 A (5f-3d) 
and AIXII 88.9 (5f-3d) and 130.1 A (4f-3d) lines was seen. These 
results will be discussed in detail and related to other work regard- 
ing the discrepancies between expected and measured electron 
temperatures in plasmas of this type. 


7996 (UCRL-JC—105386) High power CW performance 
from a Ti:Sapphire laser and a single-pass amplifier. Erbert, 
G.V.; Bass, I.L.; Hackel, R.P.; Jenkins, S.; Kanz, K.V.; Paisner, 
J.A. Lawrence Livermore Nationai Lab., CA (USA). 7 Nov 1990. 
6p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract W- 
7405-ENG-48. (CONF-901263-1: International conference on 
lasers '90, San Diego, CA (USA), 10-14 Dec 1990). Order Number 
DE91005269. Source: OSTI; NTIS; INIS; GPO Dep. 

Using two argon-ion lasers to pump a CW Ti:Sapphire laser we 
have demonstrated consistent high power (19 watts) operation with 
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a low order spatial mode. Thermal lensing effects were controlled 
by enclosing the laser in a vacuum and cooling the rod with liquid 
nitrogen. Using this laser we also demonstrated a CW Ti:Sapphire 
amplifier with an efficiency of 20%. 5 refs., 5 figs. 


7997 (UCRL-JC—105621) Wave optics modelling of ampli- 
fied spontaneous emission. Ritchie, B.; Garrison, J. Lawrence 
Livermore National Lab., CA (USA). 6 Nov 1990. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-9011149-8: 1990 nuclear explosives code developers’ con- 
ference, Monterey, CA (USA), 6-9 Nov 1990). Order Number 
DE91006238. Source: OSTI; NTIS; GPO Dep. 

A laser works by amplified spontaneous emission (ASE) of in- 
verted atomic ions confined in an amplifier of rod-like geometry, 
such that ASE radiation is directed out of both ends of the rod. The 
forward and backward ASE waves are coupled through the 
population-rate equations and cause the saturation of the lasing 
transition (gain saturation). Diffraction of the waves in the trans- 
verse direction is responsible for the radiation pattern (angular 
distribution) observed on a distant screen and for the degree of 
spatial coherence of the radiation. Refraction of the light also oc- 
curs due to spatial gradients in the electron density. In order to 
describe this situation a code has been developed which numeri- 
cally solves paraxial Maxwell's equations in the time and two 
spatial dimensions. The code uses the Peaceman-Rachford 
Alternating-Direction-Implicit algorithm and is benchmarked against 
laboratory DYE-LASER experiments. 4 refs., 1 fig. 


7998 (UCRL-JC—105731) Coherent x-ray lasers for appll- 
cations. London, R.A. (Lawrence Livermore National Lab., CA 
(USA)); Amendt, P.; Rosen, M.D.; Feit, M.D.; Fleck, J.A.; Strauss, 
M. Lawrence Livermore National Lab., CA (USA). Dec 1990. 9p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9009266—4: 2. international colloquium on 
x-ray lasers, York (UK), 17-21 Sep 1990). Order Number 
DE91006257. Source: OSTI; NTIS; GPO Dep. 

Many of the projected applications of x-ray lasers require high 
quality output radiation with properties such as short wavelength, 
high power, good focusability, short pulse, and high degree of co- 
herence. We discuss the requirements of an x-ray laser for the 
application of holography of biological samples. We present ideas 
for achieving these properties. Given that population inversions can 
be established to provide laser gain, we discuss how the propaga- 
tion and amplification of x-rays within the lasing medium affect the 
quality of the output radiation. Particular attention is given toward 
the development of transverse coherence. Results are presented 
from several methods for calculating the coherence, including a 
modal analysis and a numerical-wave propagation code. Calcula- 
tions of the expected degree of coherence of standard x-ray lasers 
are given, as well as designs for more coherent lasers. 9 refs., 6 
figs., 1 tab. 
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7999 (AECL-9680) Progress report. Physics and Health 
Sciences, Health Sciences Section (1987 July 01 - December 
31). Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Mar 1988. 136p. (PR-PHS-P—4.). Order 
Number DE91612591. Source: OSTI; INIS; NTIS (US Sales Only). 

This report covers the fourth semi-annual period since the Re- 
search Company was reorganized. During this period the new 
research fellow program reached its first goal: we now have eight 
research fellows on staff, six fully funded by Physics and Health 
Sciences (P and HS), who are invigorating all our programs. The 
planned expansion of the program will depend critically on govern- 
ment funding of the Research Company in 1988/1989. The 
National Fusion Program is rapidly taking shape. The Tokamak de 
Varennes is operating in a highly satisfactory manner and the 
agreement with CCFM (Centre Canadien de Fusion Magnetique) is 
ready for signing early in 1988. The Canadian Fusion Fuels Tech- 
nology Project has energetically and successfully promoted 
Canadian expertise and products abroad. A western Canada pro- 
posal for an inertial confinement program based on a KrF laser is 





currently seeking appropriate funding. In condensed matter 
physics, major improvements were made in data taking and analy- 
sis with the introduction of two multidetector arrays, and computer 
programs that facilitate texture analysis from Bragg scattering data. 
The availability of the NRU spectrometers continues to be high, but 
Dualspec has fallen behind schedule because of difficulties in ob- 
taining the necessary design effort. Numerous technical problems 
have made the production of new beams from the superconducting 
cyclotron difficult. Nevertheless university participation is continuing 
to increase, now being at 57%. The tandem availability was excel- 
lent, 95% of scheduled time. Much of this time was put to good 
use by the 8-pi spectrometer and the ISOL. The 8-pi program has 
concentrated on studies of super-deformation and has found some 
evidence for a super-elongated state (axis ratio 3 to 1) in Pt. 


8000 (CEA-CONF—10099) The future scientific policy in 
France for nuclear studies with electromagnetic probes. Berg- 
ere, R.; Goutte, D. CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Physique Nucleaire. 1989. 6p. 
(CONF-8909299—: ). Order Number DE91740750. Source: OSTI; 
NTIS (US Sales Only). 

In this talk, we want to explain, very briefly, what the french 
nuclear physics community has decided for his future. We will de- 
scribe, schematically, the present status of the project we have in 
mind, in terms of machine to be built as well as physics to be stud- 
ied. 


8001 (GANIL—1983-1988) Nuclear physics at Ganil; a 
compllation january 1983 december 1988. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). Aut 1989. 
239p. Order Number DE91740596. Source: OSTI; NTIS (US Sales 
Only). 

The results of some of the experiments carried out at GANIL 
from 1983 to 1988 are summarized. Theoretical and experimental 
work on the following fields are presented: nuclear structure, reac- 
tion mechanisms, hot nuclear matter, production and properties of 
exotic nuclei, collective motions in nuclei, peripheral collisions, 
multi-fragment emission, pions and photons and technical develop- 
ments. A list of the papers from the experiments carried out at 
GANIL, together with scientific activities are given. 


8002 (LAL-8960) Concluding remarks on future facilities. 
Jean-Marie, B. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Dec 1989. 5p. (CONF-8909221—: HADRON 
89: 3rd international conference on hadron spectroscopy, Ajaccio 
(France), 23-27 Sep 1989). Order Number DE91740612. Source: 
OSTI; NTIS (US Sales Only). 

The principles of some of the facilities and projects for the study 
of hadron spectroscopy are summarized. The work is focalized on 
e* e~ machines, which are classified according to the quark family 
they can study: U,D,S quark families, C quark and 7 studies and B 
quark family. The analysis leads to the conclusion that high lumi- 
nosity e* e- machines are needed to progress in the hadron 
spectroscopy exploration. 
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8003 (CEA-CONF-10105) Superconductivity RF activities 
at Saclay. Aune, B. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (FR). Dept. de Physique Nucleaire); Cavedon, 
J.M.; Chel, S.; Curtoni, A.; Damsin, P.; Fagot, J.; Gastebois, J.; 
Godin, A.; Guemas, F.; Juillard, M.; Arianer, J.; Brizzi, R.; Fouaidy, 
MCEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Physique Nucleaire. 1989. 13p. (CONF- 
8908239-: 4. workshop on RF superconductivity, Tsukuba (Japan), 
14-18 Aug 1989). Order Number DE91740752. Source: OSTI; 
NTIS (US Sales Only). 

The RF superconductivity research and development work, car- 
ried out at Saclay, for cavities designed for electron acceleration at 
1.5 GHz are summarized. The results concerning single cell and 
multicell cavities are examined. Recent work on a Nb TE 011 cav- 
ity designed for studies on surface resistance are presented. 
Improvement of diagnostics, fundamental studies on field emitted 
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electrons and studies on future developments are underlined. A 
short electron accelerator facility under construction is outlined. 


8004 (GSI90-25) MAXILAC - a high-current linear accel- 
erator for heavy ions at low charge states. A short description 
and report of results. Mueller, R.W. Gesellschaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany, F.R.). Oct 1990. 7p. 
Order Number DE91744741. Source: OSTI; NTIS (US Sales Only); 
INIS. 

MAXILAC was started and finished as a small project with a min- 
imum of manpower and cost (1.0 MDM, including the initially used 
80 kW amplifier). The first beam through one SC module (an Ar* 
beam of 3 mA) was obtained October 24, 1983; through five cou- 
pled modules on November 8, 1985 (a U* beam of 1 electrical 
mA). In August 1987 a new 1 MW amplifier was taken into opera- 
tion feeding the five-module accelerator. Since then, Kr* beams of 
more than 6 mA have been the standard beams to produce target 
plasmas. (orig.). 


8005 (IEN-SEPRAD-04/86) Study of the activation of the 
parts components of the CV-28 cyclotron. Fajardo, P.W. Insti- 
tuto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Aug 
1986. 30p. (In Portuguese). Order Number DE91617343. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The CV-17 cyclotron, isochronous, compact, of variable energy 
is an accelerator of charged particles and is applied in several situ- 
ations such as: radioisotopes production, neutron production, 
irradiation damage analysis, activation analysis. During the produc- 
tion of the particle beams, the parts components of the interior of 
the cyclotron are irradiated and become radioactive. Due the fact 
of the cyclotron require maintenance, the knowledgement of the ra- 
dionuclides present is of primordial importance of the view point of 
the radioprotection. Taking the excitation function of a nuclear reac- 
tion is observed that determined reaction may happen and produce 
a radionuclide. The radionuclides formed in the parts components 
by charged particles are presented. (V.R.B.). 


8006 (INIS-mf-12162) Beschleunigerlaboratorium der Uni- 
versitaet und der Technischen Universitaet Muenchen. Annual 
report 1989. Beschleunigeriaboratorium der Univ. und Technischen 
Univ. Muenchen, Garching (Germany, F.R.). 1990 213p. (in Ger- 
man). Order Number DE91741141. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The annual report of the accellerator laboratory documentates 
the numerous activities of the nuclear physicists at both Munich 
universities. It describes extensive experimental research work at 
the Munich tandem accelerator and at external research facilities, 
far-reaching theoretical investigations, and novel apparative devel- 
opments. Focal points of present measurements at the tandem 
accellerator are work on the mechanism of heavy ion reactions: 
transfer below the barrier, emission of light particles and production 
of high energy gamma radiation. Additionally, the report documen- 
tates the experiments of Munich groups at external research 
facilities and apparative developments for such projects, e.g. myon- 
catalyzed hydrogen fusion, reactions with mesonic degree of 
freedom, interactions with antiprotons, and particularly heavy ion 
reactions at high energies. To be named too in this context are the 
detector developments of the laboratory for nuclear physics mea- 
suring techniques and the work of the two target laboratories. The 
brief survey of the work of the theorists demonstrates the diversity 
of activities and reflections which deal with nuclear structure and 
reaction dynamics: Detailed investigations of non-relativistic 
many-body models, work on collective degrees of freedom, and, in- 
creasingly, field-theoretical work considering subnuclear degrees of 
freedom. Of particular interest is hot, compressed nuclear matter, 
i.e. the nuclear equation of state. (orig/DG). 


8007 (LA-UR-90-4323) Status of PILAC: A pion linac facil- 
ity for 1-GeV pion physics at LAMPF. Thiessen, H.A. Los 
Alamos National Lab., NM (USA). [1990]. 16p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
90102644: Los Alamos Meson Physics Facility (LAMPF) 
workshop, Los Alamos, NM (USA), 11-13 Oct 1990). Order Num- 
ber DE91005854. Source: OSTI; NTIS; INIS; GPO Dep. 

A Pion Linac (PILAC) is being designed for LAMPF. Together 
with its high resolution beam line and spectrometer, the system is 
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optimized to provide 10° pions per second on target and 200-keV 
resolution for the (x*,K*) reaction at 920, MeV. There will also be 
an achromatic beam line capable of utilizing the maximum energy 
available, thus opening up the possibility of a broad experimental 
program as is being discussed at this workshop. 12 figs. 


8008 (SSCL-315) Evolution of facility layout requirements 
and CAD [computer-aided design] system development. Jones, 
M. (RTK-Joint Venture, Oakland, CA (USA)). Superconducting Su- 
per Collider Lab., Dallas, TX (USA). Jun 1990. 19p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-89ER40486. 
(CONF-9006120-2: International symposium on unique under- 
ground structures, Denver, CO (USA), 12-15 Jun 1990). Order 
Number DE91004963. Source: OSTI; NTIS; INIS; GPO Dep. 

The overall configuration of the Superconducting Super Collider 
(SSC) including the infrastructure and land boundary requirements 
were developed using a computer-aided design (CAD) system. The 
evolution of the facility layout requirements and the use of the CAD 
system are discussed. The emphasis has been on minimizing the 
amount of input required and maximizing the speed by which the 
output may be obtained. The computer system used to store the 
data is also described. 


8009 (SSCL-318) Rock support of the L3 experimental 
hall complex. Laughton, C. Superconducting Super Collider Lab., 
Dallas, TX (USA). Jun 1990. 10p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-89ER40486. (CONF-9006120-5: 
International symposium on unique underground structures, Den- 
ver, CO (USA), 12-15 Jun 1990). Order Number DE91004960. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The methods of excavation and support selected for the LEP 
works are discussed in this paper. The excavation of the halls and 
chambers in discrete passes, from the roof down, and their tempo- 
rary support by patterned fully bonded rock bolts and shotcrete 
ensured that mass deformations were contained. When working in 
soft rock materials where discontinuity, elastic and possibly plastic 
deformations may each play an important role in the overall rock 
structure stability, it is of paramount importance to systematically 
monitor the behavior of the rock in-situ. The use of instrumentation 
to indicate location, direction, levels, and rate of movement is 
essential to ensure that a safe, efficient and economical mining op- 
eration can be undertaken, and that any remedial action will be 
taken at the appropriate time. The use of the New Austrian Tunnel- 
ing support mechanisms allowed the engineer greater flexibility in 
handling local reinforcement of the rock structure if superficial or 
relatively deep-seated instability was encountered. However, in the 
case where second linings are to be accommodated and flexible 
support mechanisms used, care should be taken to foresee over- 
excavation in weaker zones to allow for larger displacements prior 
to the attainment of confinement-convergence equilibria. 4 refs., 7 
figs. 


8010 (SSCL-336) A young person’s view of the Super- 
conducting Super Collider. Moya, A. Superconducting Super 
Collider Lab., Dallas, TX (USA). Aug 1990. 13p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-89ER40486. Or- 
der Number DE91006351. Source: OSTI; NTIS; INIS; GPO Dep. 

This report gives a simple description of the Superconducting 
Super Collider, how it works, and what it is used for. (LSP) 


8011 (UCRL-JC—104476) Preliminary design for a recircu- 
lating Induction accelerator for heavy ion fusion. Yu, S.S. 
(Lawrence Livermore National Lab., CA (USA)); Barnard, J.J.; Ca- 
poraso, G.J.; Friedman, A.; Hewett, D.W.; Kirbie, H.; Newton, M.A.; 
Neil, V.K.; Paul, A.C.; Reginato, L.L.; Sharp, W.M.; Godlove, T.F.; 
Bangerter, R.O.; Fong, C.G.; Judd, D.L. Lawrence Livermore Na- 
tional Lab., CA (USA). Dec 1990. 7p. Sponsored by U.S. DOE 
Defense Programs; U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-48. (CONF-901219-5: International symposium on 
heavy ion inertial fusion, Monterey, CA (USA), 3-6 Dec 1990). Or- 
der Number DE91006511. Source: OSTI; NTIS; INIS; GPO Dep. 
Substantial savings in size and cost over a linear machine may 
be achieved in an induction accelerator in which a heavy ion beam 
makes many (~50) passes through one or more circular accelera- 
tors. We examine a point design for such an accelerator, consisting 


172 ERA Vol. 16, No. 3 


of four rings. We discuss the consequences of this design on emit- 
tance growth, longitudinal instability growth, vacuum requirements, 
pulser requirements, pulsed-magnet requirements, acceleration 
schedule, and cost. 3 refs., 1 tab. 


4302 Beam Dynamics, Field Calculations, and lon 
Optics 


Refer also to citation(s) 8033, 9244, 9269 


8012 (ANL-HEP-CP-90-101) Experiments with Fermilab 
polarized proton and antiproton beams. Yokosawa, A. Fermilab 
E-704 Collaboration. Argonne National Lab., IL (USA). [1990]. 11p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. (CONF-900924—10: 9. international symposium on 
high energy spin-physics, Bonn (Germany, F.R.), 10-15 Sep 1990). 
Order Number DE91006551. Source: OSTI; NTIS; INIS; GPO Dep. 

We summarize activities concerning the Fermilab polarized 
beams. They include a brief description of the polarized-beam 
facility, measurements of beam polarization by polarimeters, asym- 
metry measurements in the 7° production at high p, and in the A 
(Z°), «+, «° production at large xr, and Ao,(pp, pp) measure- 
ments. 20 refs., 5 figs. 


8013 (ANL-HEP-CP-90-103) The Fermilab polarized beam 
facility. Grosnick, D.P. FNAL E-581/704 Collaboration. Argonne 
National Lab., IL (USA). High Energy Physics Div. [1990]. Qp. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. (CONF-9009329-1: Workshop on physics at UNK, 
Protvino (USSR), 25-28 Sep 1990). Order Number DE91006556. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A description of the Fermilab 200-GeV/c polarized beam is pre- 
sented, including the production, transport, and spin rotation of the 
polarized protons and antiprotons. The momentum and polarization 
of each beam particle is measured by a beam-tagging system. Ver- 
ification of the beam polarization and of the beam-tagging method 
is given by two polarimeters. A brief summary of the E-704 experi- 
mental program using the polarized beam is also presented. 7 
refs., 7 figs. 


8014 (CONF-9009123-62) Accelerator deflection-mode 
dampening experiments at Argonne. Chojnacki, E.; Gai, W.; Ho, 
C.; Konecny, R.; Mtingwa, S.; Norem, J.; Rosing, M.; Schoessow, 
P.; Simpson, J. Argonne National Lab., IL (USA). [1990]. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From Linear accelerator conference; Albuquerque, 
NM (USA); 9-14 Sep 1990. Order Number DE91006539. Source: 
OSTI; NTIS; INIS; GPO Dep. 

As the dimensions of accelerating structures become smaller 
and beam intensities higher, the non-axisymmetric wake fields 
driven by the beam become quite large even with slight misalign- 
ments of the beam from the geometrical axis. These deflection 
modes then cause bunch-to-bunch beam breakup and intra-bunch 
head-tail instabilities. An rf show-wave structure that has very low 
Q for the deflection modes while maintaining a high Q for the ac- 
celerating modes would then be desirable since the unwanted 
modes can be” selectively damped. Such a device utilizing 
dielectric-lined waveguide is shown in this paper where the uniform 
outer conductor is replaced by axial, closely spaced, insulated 
wires which allow only axial wall currents to flow at that boundary. 
This dielectric-based configuration is of specific interest to the 
Cerenkov wake-field accelerator program under development at Ar- 
gonne. A_ configuration consistent with traditional iris-loaded 
waveguide is given in this paper where the outer conductor is seg- 
mented to allow only axial currents and the irises are segmented to 
allow only radial currents. Severe enough damping in either config- 
uration to eliminate the head-tail instability could be difficult to 
obtain depending on the bunch length considered, but strong 
enough damping to combat bunch-to-bunch beam breakup using 
these schemes appears quite feasible. Presented here will be ex- 
perimental results of the dielectric-lined waveguide case. 


8015 (CONF-9010228-3) Radioactive lon Beams with the 
HHIRF [Holifield Heavy lon Research Facility] accelerators. 
Meigs, M.J. (Oak Ridge National Lab., TN (USA)); Alton, G.D.; 
Baktash, C.; Dowling, D.T.; Garrett, J.D.; Haynes, D.L.; Jones, 





C.M.; Juras, R.C.; Lane, S.N.; Lee, I.Y.; Mills, G.D.; Mosko, S.W.; 
Olsen, D.K.; Tatum, B.A.; Toth, K.S.; Carter, H.K. Oak Ridge 
National Lab., TN (USA). [1990]. 12p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. From SNEAP 
‘90; Manhattan, KS (USA); 22-25 Oct 1990. Order Number 
DE91005906. Source: OSTI; NTIS; INIS; GPO Dep. 

Our present understanding of nuclear structure is almost com- 
pletely based on facts obtained for nuclei that can be produced 
with stable projectiles and targets which have equilibrated for a 
significant fraction of the lifetime of the universe. The use of Ra- 
dioactive lon Beams (RIB) could overcome this limitation and 
provide unique opportunities for the study of nuclear structure with 
nuclei far from stability. These nuclei could answer critical issues 
concerning some of the most fundamental current nuclear structure 
themes and allow the study of entirely new phenomena, unobserv- 
able with current techniques and not derivable from our present 
knowledge of nuclear theory. RIB will also open new opportunities 
for the study of processes taking place at less equilibrated astro- 
physical sites, such as supernovae, cataclysmic binaries, and 
accreted shells of neutron stars. Widespread interest in RIB has 
developed in the last few years and a steering committee has re- 
cently been established to consider the construction of a large 
radioactive beam facility in North America. With this interest in 
mind, we have performed a feasibility study for a low-cost 
extension of the Holifield Heavy lon Research Facility (HHIRF) ac- 
celerators which would provide access, on a short time scale, to 
much of the physics of proton-rich nuclei. 


8016 (CONF-9011168-1) Accelerating and storing polar- 
ized hadron beams. Teng, L.C. Argonne National Lab., IL (USA). 
Oct 1990. 27p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-31109-ENG-38. From International Committee for Fu- 
ture Accelerators (ICFA) seminar on future perspectives in high 
energy physics; Serpukhov (USSR); 6-13 Nov 1990. Order Number 
DE91006464. Source: OSTI; NTIS; INIS; GPO Dep. 

Polarization hadron experiments at high energies continue to 
generate surprises. Many questions remain unanswered or unan- 
swerable within the frame work of QCD. These include such basic 
questions as to why at high energies the polarization analyzing 
power in pp elastic scattering remains high, why hyperons are pro- 
duced with high polarizations etc. It is, therefore, interesting to 
investigate the possibilities of accelerating and storing polarized 
beams in high energy colliders. On the technical side the recent 
understanding and confirmation of the actions of partial and multi- 
ple Siberian snakes made it possible to contemplate accelerating 
and storing polarized hadron beams to multi-TeV energies. In this 
paper, we will examine the equipment, the operation and the pro- 
cedure required to obtain colliding beams of polarized protons at 
TeV energies. 


8017 (DOE/ER/10569-T6) Collective acceleration of elec- 
trons and ions in a high current relativistic electron beam: 
Progress report. Nation, J.A. Cornell Univ., Ithaca, NY (USA). 
Lab. of Plasma Studies. [1991]. 50p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC02-80ER10569. Order Number 
DE91005931. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following experimental and theoretical 
developments: traveling wave tube amplifiers; coaxial beam ampli- 
fiers; ferroelectric ceramics; and microwave systems. (LSP) 


8018 (DOE/ER/40374-41) Research in accelerator physics 
(theory): Progress report, May 15, 1990—-December 31, 1990. 
Ohnuma, Shoroku. Houston Univ., TX (USA). 1 Jan 1991. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
87ER40374. Order Number DE91006845. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses the following topics: beam-beam interac- 
tion in colliders with momentum oscillation; isolated difference 
resonance and evolution of the particle distribution; study of mag- 
net sorting for the SSC High Energy Booster; development of a 
discrete HESQ; beam dynamics in compact synchrotrons; theoreti- 
cal problems in multi-stage FEL for two-beam acceleration; 
operation of Tevatron near integer tunes; and detailed examination 
of coupling impedance of various devices in storage rings; impact 
on beams from the insertion devices. 
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8019 (LAL-RT-9010) Final focus test beam for the next 
linear collider. Buon, J. (Paris-11 Univ., 91 - Orsay (FR). Lab. de 
rAccelerateur Lineaire). SLAC (Stanford, USA), KEK (Tsukuba, 
Japan), INP (Novosibirsk, USSR), LAL (Orsay, France), and DESY 
(Hamburg, FRG). Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Jun 1990. 3p. (CONF-900603—: EPAC '90: 
2nd European particle accelerator conference ACROPOLIS, Nice 
(France), 11-16 Jun 1990). Order Number DE91744261. Source: 
OSTI; NTIS (US Sales Only). 

The Final Focus Test Beam, to be constructed at SLAC, will fo- 
cus a 50 GeV electron beam to a 1 x .06 um? spot size. The line 
optics, the magnets, their alignment and stabilization, and the in- 
strumentation are described. 


8020 (PEP-NOTE-383) More bunches in PEP: Single par- 
ticle dynamics. Corbett, W.J. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Dec 1990. 12p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00515. Order Number 
DE91005771. Source: OSTI; NTIS; INIS; GPO Dep. 

A luminosity improvement in PEP may be possible by colliding 
up to 9 bunches in each beam. The beams would be separated 
using the existing separator plates with a trivial change in the bias 
polarities and a modification of the betatron functions. In this note, 
the bunch separation scheme and associated optics are reviewed. 
The beam separation distance, beam size and long-range beam- 
beam tune shift are then found as a function of separator plate 
voltage. 17 refs., 13 figs. 


8021 (PEP-NOTE-384) Luminosity with more bunches in 
PEP. Corbett, W.J. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Dec 1990. 7p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515. Order Number 
DE91005770. Source: OSTI; NTIS; INIS; GPO Dep. 

The near term accelerator physics program for PEP includes ex- 
periments in a collider mode with up to 9 bunches in each beam. 
In this memo, luminosity data from the 3 x 3 configuration is first 
used to calculate vertical beam size, emittance and tune shift as a 
function of current. The data is then used to extrapolate to the 
case with either 6 x 6 or 9 x 9 bunches colliding in PEP. Vertical 
emittance growth from the separated bunch optics and dispersion 
at the IP are included in the calculations. The conclusion is that 
given a 90 mA current drive limitation in PEP, operating with 6 x 6 
bunches yields the maximum luminosity. 9 refs., 6 figs. 


8022 (SLAC-371) Beamstrahlung and QED backgrounds 
at future linear colliders. Schroeder, D.V. Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA). Oct 1990. 101p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC03-76SF00515. 
Order Number DE91006804. Source: OSTI; NTIS; INIS; GPO Dep. 

This dissertation is a detailed study of several aspects of beam- 
strahlung and related phenomena. The problem is formulated as 
the relativistic scattering of an electron from a strong but slowly 
varying potential. The solution is readily interpreted in terms of a 
classical electron trajectory, and differs from the solution of the cor- 
responding classical problem mainly in the effect of quantum recoil 
due to the emission of hard photons. When the general solution is 
expanded for the case of an almost-uniform field, the leading term 
is identical to the well-known formula for quantum synchrotron radi- 
ation. The first non-leading term is negligible in all cases of interest 
where the expansion is valid. In applying the standard synchrotron 
radiation formula to the beamstrahlung problem, the effects of 
radiation reaction on the emission of multiple photons can be sig- 
nificant for some machine designs. Another interesting feature is 
the helicity dependence of the radiation process, which is relevant 
to the case where the electron beam is polarized. The inverse 
process of coherent electron-positron pair production by a beam- 
strahlung photon is a potentially serious background source at 
future colliders, since low-energy pairs can exit the bunch at a 
large angle. Pairs can also be produced incoherently by the colli- 
sion of the two photons, either real or virtual. The rates, spectra, 
and angular distributions for both the coherent and incoherent pro- 
cesses are estimated here. At a 1/2 TeV machine the incoherent 
process will be more common, resulting in roughly 10° pairs per 
bunch crossing. One member of each pair is always pushed out- 
ward, at an angle determined by its energy, by the field of the 
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oncoming bunch. In addition, a small number of pairs are initially 
produced with a comparable or larger angle. 


8023 (SLAC-CN-383) Spin motion of electrons in the SLC 
linac. Panofsky, W.K.H. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). 21 Nov 1990. 5p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC03-76SF00515. Order Number 
DE91005772. Source: OSTI; NTIS; INIS; GPO Dep. 

It is generally expected that the depolarizing effects of the linear 
accelerator RF fields will be small. Recently Bill Atwood raised the 
question whether this conclusion is still correct in view of the fact 
that the particles in the SLC spend a larger fraction of their time at 
phase angles “off crest” due to BNS damping; since radial fields 
are. in quadrature with the accelerating field this might imply that 
depolarizing effects are larger. On the other hand, because of the 
smaller emittance of the SLC relative to the earlier linac radial ex- 
cursions would be smaller. The anticipation is therefore that the 
depolarizing effect will again be negligible but it might be worth- 
while to update the early calculations of SLAC TN-63-97 revised in 
this paper. 


8024 (SLAC-CN-384) Qualitative results from a beam- 
strahlung flight simulator. Ziemann, V. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). 7 Dec 1990. 23p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00515. Order Number DE91005774. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A simulation code for beam-beam deflections and beamstrahlung 
fluxes for tilted and elliptic beams is presented. Some qualitative 
features of beamstrahlung scans are discussed. 8 refs., 11 figs. 


8025 (SSCL-269) Collider ring particle loss tracking with 
SSCTRK. Garavaglia, T.; Kauffmann, S.K.; Stiening, R. Supercon- 
ducting Super Collider Lab., Dallas, TX (USA). Apr 1990. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
89ER40486. (CONF-9003202-2: International industrial symposium 
on the supercollider, Miami Beach, FL (USA), 14-16 Mar 1990). 
Order Number DE91005756. Source: OSTI; NTIS; INIS; GPO Dep. 

The SSCTRK numerical simulation tracking code has been used 
to study the benefit of increasing the SSC dipole magnet aperture 
from 4 to 5 cm. This study has been carried out for both hypotheti- 
cal highly corrected and plausibly corrected machines, the former 
having no systematic multipole errors and chromaticity identically 
zero. The choice of tune values, phase advance per cell, random 
multipole errors, systematic multipole errors and chromaticity (for 
the plausibly corrected machines), closed orbit error, the criterion 
for particle loss, etc. are set forth in detail. Runs of 10° turns and 3 
x 10® turns are presented together with the approximate dynamic 
apertures they yield from their particle loss patterns. 


8026 (SSCL-321) implementation of one-turn maps in SS- 
CTRK using ZLIB. Kauffmann, S.K. (Superconducting Super 
Collider Lab., Dallas, TX (USA)); Yan, Y.T.; Ritson, D.M. Supercon- 
ducting Super Collider Lab., Dallas, TX (USA). Sep 1990. 20p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
89ER40486. (SLAC-PUB-5393). Order Number DE91006353. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The particle tracking code SSCTRK is currently being adapted to 
operational simulation and beam-beam effect studies for the Col- 
lider rings of the SSC. During beam-beam effect studies, the lattice 
content of the bending arcs is normally not varied, making fast 
truncated Taylor map tracking through the arcs an attractive option. 
The implementation of SSCTRK as a truncated Taylor map tracking 
program has been carried out using the differential algebra library 
ZLIB, which simplified the task to that of straightforward translation 
of SSCTRK kick and drift arithmetic operations to calls to the 
corresponding polynomial operation subroutines of ZLIB. The accu- 
racy and speed (relative to normal SSCTRK tracking) of truncated 
Taylor map tracking at 2mm betatron oscillation amplitude was 
studied in various orders of the map. The seventh order map was 
found to be in agreement with the normal SSCTRK to about eight 
significant figures on the first turn, and to a fraction of 1% on the 
100,000th turn, for a typical 5cm magnet aperture lattice, and could 
be made to track at ten times the speed of the normal SSCTRK 
kick-drift tracking on a scalar architecture (Sun) workstation. (The 
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map tracking subroutines of ZLIB are optimized for vector and par- 
allel architecture supercomputers, and typically achieve even faster 
relative performance on these, but operational simulation studies 
will be more conveniently carried out on dedicated workstations 
which have the incoming generation of “superscalar” CPUs). 


8027 (UCRL-JC—105202) Objectives and configuration of 
the Multiple Pulse Propagation Experiment. Orzechowski, T.J. 
(Lawrence Livermore National Lab., CA (USA)); Caporaso, G.J.; 
Chamber, F.W.; Chong, Y.P.; Deadrick, F.J.; Guethlein, G.; Faw- 
ley, W.M.; Renbarger, V.L.; Rogers, D. Jr.; Weir, J.T.; Eckstrom, 
D.; Stalder, K.; Hubbard, R.; Lee, P. Lawrence Livermore National 
Lab., CA (USA). 1 Oct 1990. 6p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-9006228-6: 
1990 annual charged particle beam meeting, San Diego, CA 
(USA), 11-14 Jun 1990). Order Number DE91005241. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Multiple Pulse Propagation Experiment (MPPE) was de- 
signed to determine the hose stability properties of an intense 
relativistic electron beam in a beam generated density channel and 
to investigate range extension with increasing pulse number in the 
burst. This experiment used a 10-MeV electron beam generated by 
the Advanced Test Accelerator (ATA). The electron beam current 
was expected to be at least 6-kA with an equilibrium radius of 0.5 
cm (RMS) in the gas. This last constraint implied an unnormalized, 
RMS beam emittance of 20 mrad-cm. In order to achieve beam 
stability against hose, each electron beam pulse had to be tailored 
in emittance in order to phase mix damp the instability. The initial 
offsets of the beam were to be kept small in order to prevent a 
large saturated amplitude. Numerical simulations determined the 
initial criteria for the emittance profile and initial beam displace- 
ments. In order to demonstrate a final density depression of 25% 
of ambient pressure, at least five pulses with interpulse separation 
of 1- to 2-ms were specified. 


4303 Auxiliaries and Components 


Refer also to citation(s) 7720, 7990, 8003, 8016, 8018, 8059, 
8385, 8962, 8965, 9270 


8028 (ANL-HEP-CP-90-53) High power, high frequency 
lasertron rf sources. Norem, J.; Chojnacki, E.; Konecny, R. Ar- 
gonne National Lab., IL (USA). [1990]. 4p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. (CONF- 
900603-58: EPAC '90: 2nd European particle accelerator 
conference ACROPOLIS, Nice (France), 11-16 Jun 1990). Order 
Number DE91006007. Source: OSTI; NTIS; INIS; GPO Dep. 

High power rf sources have historically been limited to frequen- 
cies at which intense electron beams could be efficiently 
modulated. We have been exploring the power, frequency and 
efficiency limitations associated with the use of lasertrons for gen- 
erating modulated beams and using these beams as high power 
microwave sources. This effort is an extension of wake field accel- 
erator development, and will proceed as part of the Argonne 
Wakefield Accelerator construction and use. In the lasertron the 
electron beam is produced from the photoelectric effect at the pho- 
tocathode, thus the electron pulse closely resembles the laser 
pulse in density and spatial extent. One configuration for this de- 
vice is where a dielectric Cerenkov coupler is used to transfer 
power from the electron beam to the rf field. Operation at high 
power and high frequencies, (~GW, 2THz) seems possible using 
laser optics to compensate electron aberrations due to geometrical 
optics and space charge. In this paper we show results of simula- 
tions that indicate electron pulse lengths of the order of 0.25 ps 
can be produced if other aberrations are controlled, describe an 
optical system to compensate aberrations and generate pulse 
trains from a short pulse laser, discuss design constraints and limi- 
tations of rf couplers, and describe constraints on the system as a 
whole. 4 refs., 6 figs., 1 tab. 


8029 (ANL-HEP-PR-90-97) Progress in the chemistry of 
chromium(V) doping agents used in polarized target materials. 
Krumpolc, M. (illinois Univ., Chicago, IL (USA)); Hill, D.; 
Struhrmann, H.B. Argonne National Lab., IL (USA). [1990]. 4p. 





Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. (CONF-900924—14: 9. international symposium on 
high energy spin-physics, Bonn (Germany, F.R.), 10-15 Sep 1990). 
Order Number DE91006597. Source: OSTI; NTIS; INIS; GPO Dep. 
We wish to report progress in two areas of the chromium 
(V)-based doping agents: Two commonly used chromium (V) com- 
plexes, | and Il, have been synthesized in perdeuterated form (i.e., 
all hydrogens replaced by deuterium). They are sodium 
bis(2-ethyl-2-deuteroxy-butyrato)oxochromate(V)monodeuterate, IV, 
(acronym EDBA-Cr(V)), and sodium _ bis(2-deuteroxy-2- 
methylpropionato)oxochromate(V), Ill, (acronym DMPA-Cr(V)). A 
synthetic route leading to the preparation of stable, chromium(Il)- 
free solutions of chromium(V) in diols (1,2-ethanediol/ethylene 
glycoV/and 1,2-propanediol/propylene glycol/) has been outlined. 


8030 (CONF-891043-5) A repair of a charging belt. Jones, 
N.L. Oak Ridge National Lab., TN (USA). [1989]. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From SNEAP '89: symposium of northeastern accelerator person- 
nel; Oak Ridge, TN (USA); 22-27 Oct 1989. Order Number 
DE91004775. Source: OSTI; NTIS; GPO Dep. 

Accelerator charging belts are expensive, and sometimes deli- 
cate items. A means of repair of the rubber coating has been 
found that, when applied properly, should give extended lifetime to 
these items at minimal cost. 3 refs. 


8031 (CONF-900495-3-Vugraphs) An electron beam injec- 
tor for pulse compression experiments. Wang, J.G.; Boggasch, 
E.; Kehne, D.; Reiser, M.; Shea, T.; Wang, D.X. Maryland Univ., 
College Park, MD (USA). [1990]. 18p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract ACO5-85ER40216. From Annual 
meeting of the Division of Physics of Beams of the American Phys- 
ical Society; Washington, DC (USA); 16-19 Apr 1990. Order 
Number DE91005744. Source: OSTI; NTIS; INIS; GPO Dep. 

An electron beam injector has been constructed to study the 
physics of longitudal pulse compression in the University of Mary- 
land electron beam transport experiment. The injector consists of a 
variable-perveance gridded electron gun followed by three match- 
ing lenses and one induction linac module. It produces a 50 ns, 40 
mA electron pulse with a 2.5 to 7.5 keV, quadratically time- 
dependent energy shear. This beam will be injected into the 
existing 5-m long periodic transport channel with 38 short solenoid 
lenses. With the given beam parameters and initial conditions the 
pulse will be compressed by a factor of 4 to 5 before reaching the 
end of the existing solenoid channel. This paper reports on the 
design features and the measured general performance character- 
istics of the injector system including its mechanical, electrical, and 
beam-optical properties. 


8032 (CONF-900944-35) Niobium resonator development 
for high-brightness ion beam acceleration. Delayen, J.R.; Bohn, 
C.L.; Roche, C.T. Argonne National Lab., IL (USA). [1990]. 4p. 
Sponsored by U.S. Department of Defense. DOE Contract 
W-31109-ENG-38. From Applied superconductivity conference; As- 
pen, CO (USA); 24-28 Sep 1990. Order Number DE91006595. 
Source: OSTI; NTIS; GPO Dep. 

Two niobium resonant cavities for high-brightness ion beam ac- 
celeration have been constructed and tested. The first was based 
on a coaxial quarter-wave geometry and was optimized for phase 
velocity 6. = 0.15. This cavity, which resonates at 400 MHz in the 
fundamental mode, operated at an average (wall-to-wall) accelerat- 
ing gradient of 12.9 MV/m under continuous-wave (cw) fields. At 
this gradient, a cavity Q of 1.4 x 10° was measured. The second 
was based on a coaxial half-wave geometry and was optimized for 
Bo = 0.12. This cavity, which resonates at 355 MHz in the funda- 
mental mode, operated at an average accelerating gradient of 18.0 
MV/m under cw fields. This is the highest average accelerating 
gradient achieved to date in low-velocity structures designed for cw 
operation. At this gradient, a cavity Q of 1.2 x 10° was measured. 


8033 


(CONF-900944-38) High electric fields in a super- 
conducting RFQ structure. Delayen, J.R.; Shepard, K.W. Argonne 
National Lab., IL (USA). 24 Sep 1990. 4p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-31109-ENG-38. From Applied 
superconductivity conference; Aspen, CO (USA); 24-28 Sep 1990. 
Order Number DE91006593. Source: OSTI; NTIS; GPO Dep. 
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High surface electric fields have been obtained in the first tests 
of a superconducting rf quadrupole device. The rf quadrupole fields 
were generated between niobium vanes 6.5 cm in length, with an 
edge radius of 2 mm, and with a beam aperture of 6 mm diameter. 
In tests at 4.2 K, the 64 MHz device operated cw at peak surface 
electric fields of 128 MV/m. Virtually no electron loading was ob- 
served at fields below 100 MV/m. It was possible to operate at 
surface fields of 210 MV/m in pulses of 1 msec duration using a 
2.5 kW rf source. For the vane geometry tested, more than 10 
square centimeters of surface support a field greater than 90% of 
the peak field. The present result indicates that electric fields 
greater than 100 MV/m can be obtained over an appreciable area, 
sufficient for some accelerator applications. It also shows that su- 
perconducting rf technology may provide an extended range of 
options for rf quadrupole design. 7 refs., 4 figs. 


8034 (CONF-901116-37) Evaporation techniques for 
preparing rare-earth targets used in heavy-ion nuclear 
physics. Greene, J.P.; Thomas, G.E. Argonne National Lab., IL 
(USA). [1990]. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From 11. international confer- 
ence on the application of accelerators in research and industry; 
Denton, TX (USA); 5-8 Nov 1990. Order Number DE91006482. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The preparation techniques for producing nuclear targets of the 
rare-earth isotopes depends greatly upon the physical properties of 
the particular rare-earth element. In most cases the isotope is sup- 
plied in the oxide form which then requires reduction to obtain the 
metal. Collection efficiencies will be discussed as this is of vital im- 
portance when considering the price and availability of the isotopic 
material. 12 refs, 2 figs., 4 tabs. 


8035 (CONF-901116-38) Application of rf superconductiv- 
ity to high-brightness ion-beam accelerators. Delayen, J.R.; 
Bohn, C.L.; Roche, C.T. Argonne National Lab., IL (USA). [1990]. 
1ip. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-31109-ENG-38. From 11.‘ international conference on the appli- 
cation of accelerators in research and industry; Denton, TX (USA); 
5-8 Nov 1990. Order Number DE91006481. Source: OSTI; NTIS; 
GPO Dep. 

A development program is underway to apply rf superconductiv- 
ity to the design of cw linear accelerators for high-brightness ion 
beams. The key issues associated with this endeavor have been 
delineated in an earlier paper. Considerable progress has been 
made both experimentally and theoretically to resolve a number of 
these issues. In this paper we summarize this progress. We also 
identify current and future work in the areas of accelerator technol- 
ogy and superconducting materials which will confront the 
remaining issues and/or provide added capability to the technology. 
13 refs., 2 figs. 


8036 (CONF-901116-39) Description of the Argonne Na- 
tional Laboratory target making facility. Thomas, G.E.; Greene, 
J.P. Argonne National Lab., IL (USA). [1990]. 8p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From 11. international conference on the application of accelera- 
tors in research and industry; Denton, TX (USA); 5-8 Nov 1990. 
Order Number DE91006467. Source: OSTI; NTIS; INIS; GPO Dep. 

A description is given to some recent developments in the target 
facility at Argonne National Laboratory. Highlights include equip- 
ment upgrades which enable us to provide enhanced capabilities 
for support of the Argonne Heavy-lon ATLAS Accelerator Program. 
Work currently in progress is described and future prospects dis- 
cussed. 8 refs. 


8037 (CONF-9009161—2) Characteristics of various 
Temescal electron beam sources. Thomas, G.E. (Argonne Na- 
tional Lab., IL (USA)); Greene, J.P.; Maier-Komor, P.; Leonard, 
R.H. Argonne National Lab., IL (USA). [1990]. 11p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From 15. world conference of the International Nuclear Target De- 
velopment Society: special high-purity materials and targets; Santa 
Fe, NM (USA); 10-14 Sep 1990. Order Number DE91006498. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Various changes have been made in a Temescal electron beam 
source to make it more suitable for target preparation. The beam 
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spot size has been made more flexible as well as the accessibility 
to some of the component parts has been improved. 7 refs., 4 figs. 


8038 (CONF-9011136—4) Feasibility studies for an ECR- 
generated plasma stripper: Preliminary. Alton, G.D. (Oak Ridge 
National Lab., TN (USA)); Sparrow, R.A.; Olson, R.E. Oak Ridge 
National Lab., TN (USA). [1990]. 18p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. From 10. in- 
ternational workshop on ECR ion sources; Knoxville, TN (USA); 
1-2 Nov 1990. Order Number DE91006649. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Computational studies of the principal electron capture and loss 
processes which take place during interactions between a multi- 
electron projectile and a target in various degrees of ionization 
have been initiated. These studies are designed to determine the 
feasibility of a plasma stripper as a possible alternative to the 
gaseous and foil strippers which are commonly used to enhance 
the charge states of energetic ion beams. The idea is based on the 
knowledge that the stopping powers (energy loss per unit path 
length) are greater for a plasma than a gaseous stripper at equiva- 
lent line densities, and the number of electron channels available 
for capture by the projectile are reduced when the target is highly 
ionized. Preliminary results of attempts to evaluate the merits of a 
plasma for this applications are given in this report. 11 refs., 3 figs. 


8039 (CONF-9011170—1) [Overview of RF systems for the 
advanced photon source]. Bridges, J.F. Argonne National Lab., 
IL (USA). [1990]. 68p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From RF Expo East '90; Orlando, 
FL (USA); 13-15 Nov 1990. Order Number DE91006395. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) is being built by Argonne 
National Laboratory (ANL) near Chicago. The APS is a 7-GeV 
positron storage ring from which x-ray beams of energies from a 
few keV to hundreds of keV are emitted as the positrons pass 
through ring bending magnets and also through special magnets 
called wigglers and undulators. The present schedule is to be op- 
erational in 1995. The energy emitted from the positron beam as 
x-rays is replaced through a radio-frequency accelerating system 
operating at 352 MHz at a maximum power level of 3 MW. The RF 
system will be described as well as several lower-power systems 
at frequencies of 0.8 MHz, 117 MHz and 2.8 GHz. The associated 
control electronics (phase shifters amplitude control, automatic tun- 
ing control, etc.) as well as the computer control architecture will 
also be described. 


8040 (FNAL-TM-1378) A design chart for long vacuum 
pipes and shells. Krempetz, K.; Grimson, J.; Kelly, P. Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA). 22 Jul 1986. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO03000. Order Number DE91006822. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper presents a design chart to aid designers in the 
selection of a wall thickness for long cylindrical shells having atmo- 
spheric pressure outside the shell and a pressure less than 
atmospheric inside the shell. The chart indicates a conservative 
value for the minimum wall thickness for a given shell diameter 
and material when the shell is completely evacuated. 


8041 (FNAL-TM-1689) Measurement of time dependent 
fields in high gradient superconducting quadrupoles for the 
Tevatron. Lamm, M.J.; Coulter, K.; Gourlay, S.; Jaffery, T.S. Fermi 
National Accelerator Lab., Batavia, IL (USA). Oct 1990. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO03000. (CONF-900944—28: Applied superconductivity 
conference, Aspen, CO (USA), 24-28 Sep 1990). Order Number 
DE91004975. Source: OSTI; NTIS; INIS; GPO Dep. 

Magnetic field measurements have been performed on prototype 
and production magnets from two high gradient superconducting 
quadrupoles designs. One design is a double shell quadrupole with 
36 strand Rutherford cable. The other design is a single shell 
quadrupole with 5 individually monolithic strands connected in 
series. These magnets have similar bore diameters and cable di- 
mensions. However, there are significant differences between the 
two designs, as well as differences between prototype and 
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production magnets within each design, with regard to Cu to super- 
conductor ratio, filament diameter and filament spacing to strand 
diameter. The time dependence of fixed currents of the measured 
magnetic fields is discussed. 9 refs., 6 figs., 1 tab. 


8042 (FNAL-TM-1699) A simplified, improved method for 
making amplifier equivalent noise charge measurements using 
a new generation digitizing oscilloscope. Zimmerman, T. Fermi 
National Accelerator Lab., Batavia, IL (USA). Oct 1990. Qp. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO03000. Order Number DE91006821. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Historically a variety of methods have been used to measure the 
equivalent noise charge (ENC) of amplifier/shaper systems for high 
energy physics. Some of these methods require several pieces of 
special test equipment and a fair amount of effort. The advent of 
digitizing oscilloscopes with statistics capabilities makes it possible 
to perform certain types of noise measurements accurately with 
very little effort. This paper describes the noise measurement 
method of a time invariant amplifier/shaper and of a time variant 
correlated sampling system, using a Tektronix DSA602 Digitizing 
Signal Analyzer. 4 figs. 


8043 (FNAL-TM-1704) Deflecting modes of the side- 
coupled cavity structure. Inagaki, Shigemi. Fermi National 
Accelerator Lab., Batavia, IL (USA). Nov 1990. 28p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-76CH03000. Or- 
der Number DE91006321. Source: OSTI; NTIS; INIS; GPO Dep. 

The deflecting modes of the 805 MHz side-coupled cavity struc- 
ture with the relativistic factor 0.566 are studied. Our main concern 
is the dispersion properties among different configurations of side- 
coupling cells and their interpretations. It is shown that the ninety 
degree side-coupling cell configuration, so to speak, the Mickey 
Mouse configuration has a merit in reducing the HEM, passband. 
Another concern is the magnitude of the transverse coupling 
impedance around the synchronization condition. It is shown that 
the existence of the coupling cell introduces the nonuniformity of 
the deflecting mode and gives different impedance relative to the 
beam axis and that the coupling impedance at 7/10 exceeds 50 
MQ/m if the quality value of the mode is around 12000. 


8044 (GSI-90-22) Correction-colls for the electron cooler 
at ESR (GSI). Odenweller, T. Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany, F.R.). Oct 1990. 47p. Order 
Number DE91735039. Source: OSTI; NTIS (US Sales Only); INIS. 

The Experimental Storage Ring (ESR) at GSI, inaugurated in 
April 1990, is designed for accumulation, storage and cooling of 
heavy ion beams up to uranium with energies up to 500 MeV/amu 
either directly out of the heavy ion synchrotron SIS or via a stripper 
target, where electron-free or electron-poor ions are produced. The 
SIS/ESR-facility will also be capable of delivering beams of unsta- 
ble nuclei produced by fragmentation or fission of heavy projectiles. 
After preselection in a large acceptance Z/A-separator the sec- 
ondary beams can be prepared for experiments by stochastic 
precooling, intensify accumulation and final electron cooling. For 
electron cooling a high degree of homogeneity of the magnetic in- 
duction field B vector is required in the cooler solenoid. Therefore 
correction coils are needed inside the electron cooler. This report 
describes the different types of correction coils, which were needed 
in the electron cooler, and how they were designed, constructed 
and manufactured. (orig.). 


8045 (GSI-90-61(prepr.)) The HITRAP project at GSI. A fa- 
cility for experimentation with trapped highly-charged ions. 
Poth, H.; Hasse, R.W. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany, F.R.). Oct 1990. 17p. (CONF-901 151-: 
19. INS international symposium on cooler rings and their applica- 
tions, Tokyo (Japan), 4-8 Nov 1990). Order Number DE91744740. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We present a proposal for the development of a facility to cap- 
ture highly-charged ions, produced in the GSI heavy ion complex, 
and to store them in electromagnetic traps at thermal or subther- 
mal energy. Such a facility would allow to exploit the physics 
opened up by the heavy ion rings SIS and ESR and by the frag- 
ment separator FRS with unprecedented possibilities as will be 
shown in the outlined physics program. (orig.). 





8046 (INIS-mf—12762, pp. 17) The status of the NAC neu- 
tron therapy system. Jones, D.T.L. (National Accelerator Centre, 
Faure (South Africa)). South African Society of Radiation Thera- 
pists (South Africa). 1986. 5383p. (CONF-8608247-: 10. national 
congress of the South African Society of Radiation Therapists, 
Sandton (South Africa), 13 Aug 1986). In Tenth national congress 
of the South African Society of Radiation Therapists. Order Num- 
ber DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. NEUTRON THERAPY/nac cyclotron; BERYLLIUM; 
CALIBRATION; COLLIMATORS; MEV RANGE 10-100; MEV 
RANGE 100-1000; NEUTRON BEAMS; PROTONS 


8047 (INIS-SU-208, pp. 170-172) Mathematical description 
of radiation dose fields in formation of bremsstrahlung beams 
at medical electron accelerators. Pereletov, O.N.; Sinitsyn, R.V. 
Tsentral’nyj Nauchno-issledovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (In Russian). (CONF- 
8811338—: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACCELERATORS /radiation dose distributions; AC- 
CELERATORS/radiotherapy; ACCELERATORS; RADIOTHERAPY; 
ANALYTICAL SOLUTION; BEAM SHAPING; BREMSSTRAHLUNG; 
ENERGY SPECTRA; PHANTOMS; TARGETS; TISSUE- 
EQUIVALENT MATERIALS 


8048 (INIS-SU-208, pp. 160-161) Technique for evaluation 
of photoneutron emission at accelerators up to 30 MeV 
electron energy. Zhigalko, M.V.;  Pereletov, O.N. Tsen- 
tral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ACCELERATORS/neutron emission; ACCELERA- 
TORS/photoneutrons; ACCELERATORS; PHOTONEUTRONS; 
BREMSSTRAHLUNG; CALIBRATION; DOSIMETRY; ENERGY 
DEPENDENCE; MEV RANGE 10-100; NEUTRON FLUENCE; 
PARTICLE TRACKS; RADIOTHERAPY 


8049 (IS-M-658) Performance of flash ADCs in the 100 
‘ MHz range: |. Test bench and preliminary results. Crawley, 
H.B.; McKay, R.; Meyer, W.T.; Rosenberg, E.|.; Thomas, W.D. 
lowa State Univ. of Science and Technology, Ames, IA (USA). 
[1990]. 4p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-82. (CONF-9010220-21: 1990 IEEE nuclear 
science symposium, Arlington, VA (USA), 23-27 Oct 1990). Order 
Number DE91006673. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe a systematic study of the performance of commer- 
cially available Flash ADCs in the 100 Megasample per second 
range, which might be suitable for use in the Superconducting Su- 
per Collider. Performance characteristics are measured using a 
CAMAC based test bench which is described. Among the FADC 
performance characteristics reported are linearity, differential linear- 
ity and the effective number of bits. This paper is the first in a 
series of reports to be presented within the next year as our tests 
continue. 6 refs., 2 figs., 1 tab. 


8050 (JAERI-M-90-095) Bulk shielding calculation of high 
energy electron accelerators with line source assumptions. 
Sasamoto, Nobuo (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Jun 1990. 19p. Order Number 
DE91744772. Source: OSTI; NTIS (US Sales Only); INIS. 

Shielding design calculations for high energy electron accelera- 
tors are usually carried out using the point kernel method based on 
a point source assumption. In order to achieve more realistic and 
reasonable shielding design of SPring-8, we derive a formula 
based on a point kernel method for a line source assumption, us- 
ing a Gauss-Legendre numerical integration method. Assuming a 
line source of 8 meter long, the dose equivalent value is evaluated 
to be half of that by a point source assumption. (author). 
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8051 (JAERI-M-90-121) Basic design for the vacuum sys- 
tem of the synchrotron in the Large Synchrotron Radiation 
Facility. Ashida, Kazuo (Japan Atomic Energy Research inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Ootsuka, 
Hideo; lizuka, Motoaki; Harami, Taikan; Yokomizo, Hideaki; Suzuki, 
Yasuo. Japan Atomic Energy Research Inst., Tokyo (Japan). Aug 
1990. 67p. (in Japanese). Order Number DE91744810. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Office of synchrotron Radiation Facility Project in JAERI had 
tried to design preliminarily the vacuum system of Large Syn- 
chrotron Radiation Facility in the fiscal year 1988. Concentrating on 
the preliminary design for the vacuum system and considering the 
design and investigation after that, we describe the basic design 
for the vacuum system of the booster synchrotron. The content of 
this paper is founded on the design philosophy and specification 
set by the end of fiscal year 1989. And in the next report we will 
discuss about the design and research from the fiscal year 1990 
on. (author). 


8052 (LA-UR-90-3907) The next generation of RF-FEL 
(Free-Electron Laser) diagnostics: Synchroscan and dual 
sweep streak camera techniques. Lumpkin, A.H. Los Alamos 
National Lab., NM (USA). [1990]. 19p. Sponsored by U.S. 
Department of Defense. DOE Contract W-7405-ENG-36. (CONF- 
9009166-15: 12. international free electron laser conference 
(FEL-12), Paris (France), 17-21 Sep 1990). Order Number 
DE91004844. Source: OSTI; NTIS; GPO Dep. 

Time-resolved experiments on rf-linac driven free-electron laser 
(FEL) experiments have recently been extended to displaying both 
the submicropulse and submacropulse effects. By using a syn- 
chroscan sweep on a streak camera key rf phase effects can be 
studied, and an additional dual sweep feature can provide this in- 
formation during the macropulse. Successful measurements to 
date on the Los Alamos and Boeing FELs include electron-beam 
micropulse bunching during a macropulse, phase stability effects, 
micropulse elongation and transit time in a photoinjector, drive- 
laser phase stability, and FEL output evolution. Several of these 
measurements are the first of their kind on a FEL system 7 refs., 
10 figs., 1 tab. 


8053 (LA-UR-90-4156) The H* ECR source for the LAMPF 
Optically Pumped Polarized lon Source. York, R.L.; Tupa, D. 
Los Alamos National Lab., NM (USA). [1990]. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-36. 
(CONF-9011136-3: 10. international workshop on ECR _ ion 
sources, Knoxville, TN (USA), 1-2 Nov 1990). Order Number 
DE91005899. Source: OSTI; NTIS; INIS; GPO Dep. 

An ECR source is used to produce the H* beam for the Optically 
Pumped Polarized lon Source (OPPIS) at LAMPF. OPPIS requires 
a very high H* beam brightness from the ECR source. Studies of 
ECR extraction geometries that best fulfill this requirement are pre- 
sented. 8 refs., 4 figs., 1 tab. 


8054 (ORNL/TM—-11454) A data acquisition work station 
for ORELA [Oak Ridge Electron Linear Accelerator]. Rooney, 
B.D.; Todd, J.H.; Spencer, R.R.; Weston, L.W. Oak Ridge National 
Lab., TN (USA). Sep 1990. 80p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC05-840R21400. Order Number 
DE91005642. Source: OSTI; NTIS; INIS; GPO Dep. 

A new multiparameter data acquisition system has been devel- 
oped and fabricated at the Oak Ridge Electron Linear Accelerator 
(ORELA) which utilizes an IBM PS/2 Model 80 personal computer 
and data handler with a 2048 word buffer. The acquisition system 
can simultaneously acquire data from one, two, or three digitizers, 
multiplex up to four detectors, read and control up to 16 scalers, 
and output 32 DC logic signals which can be used to control exter- 
nal instrumentation. Software has been developed for the OS/2 
operating system, supporting multiparameter data storage for up to 
three million channels with the capability of collecting data in a 
background mode, to make the computer available for other tasks 
while collecting data. The system also supports multiparameter bi- 
asing and can collect, crunch, and store data at rates as high as 
30,000 events per second. 
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8055 (SLAC-PUB-5309) An operational description of the 
compact and tunable LEP spin rotator. Fieguth, T. (Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (USA)); Guignard, G. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Dec 
1990. 7p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00515. (CONF-900924-9: 9. international 
symposium on high energy spin-physics, Bonn (Germany, F.R.), 
10-15 Sep 1990). Order Number DE91005765. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Special configurations of horizontal and vertical bending magnets 
can rotate the spin vector from the vertical to the longitudinal direc- 
tion. The compact and tunable LEP spin rotator discovered recently 
fits neatly into the list of such configurations that generate a group 
of 24 rotation operators. It is shown that any of these configura- 
tions can be achieved with a string of 8 simple dipoles. Results 
can, in principle, be applied to electron or proton beams. 3 refs., 2 
figs., 2 tabs. 


8056 (SSCL-279) Simulation of the SSC [Superconduct- 
ing Super Collider] refrigeration system using the ASPEN/SP 
process simulator. Rasson, J. (Superconducting Super Collider 
Lab., Dallas, TX (USA)); Dweck, J. Superconducting Super Collider 
Lab., Dallas, TX (USA). Aug 1990. 15p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-89ER40486. (CONF- 
900348-20: 2. international industrial symposium on the super 
collider, Miami, FL (USA), 14-16 Mar 1990). Order Number 
DE91006355. Source: OSTI; NTIS; INIS; GPO Dep. 

The SSC Magnet must maintain at a super conducting tempera- 
ture of 4 K. The proposed refrigeration cooling processes consist 
of fairly simple closed cycles which take advantage of the Joule- 
Thompson effect via a series of expansions and compressions of 
helium gas which has been precooled by liquid nitrogen. The pro- 
cesses currently under consideration consist of three cycles, the 20 
K shield cooling, the 45 K helium refrigerator and the helium lique- 
fier. The process units which are to be employed are compressors, 
turbines, expanders, mixers, flashes, two stream heat exchangers 
and multiple stream heat exchangers. The cycles are to be oper- 
ated at or near steady state. Due to the large number of competing 
cooling sector designs to be considered and the high capital and 
operating costs of the proposed processes, the SSC Laboratory re- 
quires a software tool for the validation and optimization of the 
individual designs and for the performance of cost-benefit analyses 
among competing designs. Since these processes are steady state 
flow processes involving primarily standard unit operations, a deci- 
sion was made to investigate the application of a commercial 
process simulator to the task. Several months of internal evalua- 
tions by the SSC Laboratory revealed that while the overall 
structure and calculation approach of number of the commercial 
simulators were appropriate for this task, all were lacking essential 
capabilities in the areas of thermodynamic property calculations for 
cryogenic systems and modeling of complex, multiple stream heat 
exchangers. An acceptable thermodynamics model was provided 
and a series of simple, but representative benchmark problems de- 
veloped. The model and problems were provided to three software 
vendors. Based on the results of the benchmark test, the ASPEN/ 
SP process simulator was selected for future modeling work. 


8057 (UCRL-JC—105078) Schlieren observations of den- 
sity channels in MPPE. Guethlein, G. (Lawrence Livermore 
National Lab., CA (USA)); Pechacek, B. Lawrence Livermore Na- 
tional Lab., CA (USA). 28 Sep 1990. 6p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9006228-7: 1990 annual charged particle beam meeting, San 
Diego, CA (USA), 11-14 Jun 1990). Order Number DE91005419. 
Source: OSTI; NTIS; GPO Dep. 

Schlieren imaging techniques were used to study the density 
depressions created by the ATA electron beam 37 cm after the en- 
trance foil. Typical channel depressions were 5—10% of ambient 
density per pulse. Under IFR guiding channel depths as deep as 
30% were seen on single pulse operation. Pulse 5 of the 5 pulse 
burst has passed through a channel reduced to 30% of ambient 
density. To lowest order, one would expect channel density depres- 
sions to scale as (An/n) « (# of pulses * l|,,ean,/channeil area). 
Channel depth observations scaled roughly with beam current, # of 
pulses, and inversely with channel area. Pressure scaling was 
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anomalous in that An appeared to be less sensitive to pressure 
than the linear dependence expected. This would require that the 
energy deposition (stopping power) is independent of pressure and 
is a surprising result which can only be explained with collective ef- 
fects. Scaling of channel expansion rates with pressure suggest 
classical diffusion (D « 1/n) for times up to 200 mS. During these 
early times, the diffusion constant was, however, 3-5 times larger 
than the classical value. At later times, large scale turbulence was 
observed and the effective diffusion constant increased by an order 
of magnitude. This turbulence seemed to develop more quickly for 
deeper channels. 


4304 Storage Rings 
Refer also to citation(s) 8008 


8058 (CLNS—88/841) The design of low emittance elec- 
tron storage rings. Hand, L.N.; Lundgren, S. Cornell Univ., Ithaca, 
NY (USA). Dept. of Physics. May 1988. 2p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-87ER40336. (CONF- 
880695—73: 1. European particle accelerator conference (EPAC-1), 
Rome (Italy), 7-11 Jun 1988). Order Number DE91006958. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have considered “high tune” electron storage rings as a pos- 
sible source of low emittance beams. The parameters of such rings 
are studied in the limit where the emittance is determined by intra- 
beam scattering. Rings with either superconducting or conventional 
magnets are considered. The object is to maximize the ratio of 
electrons/bunch to invariant emittance while maintaining a certain 
fixed intensity. We have also calculated the dynamic aperture for 
one ring of this type. 


8059 (DOE/ER/40438-T3) Development of a hydrogen and 
deuterium polarized gas target for application in storage rings: 
[Progress report]. Haeberli, W. Wisconsin Univ., Madison, WI 
(USA). Dept. of Physics. [1991]. 22p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract FG02-88ER40438. Order Number 
DE91005791. Source: OSTI; NTIS; INIS; GPO Dep. 

The present report contains the progress report for the second 
year of the 3-year budget period, and proposes work for the third 
year. Progress has been made on the two major components of 
the project, the tests of storage cells for polarized atoms under var- 
ious operating conditions, and the construction of a new atomic 
beam source which conforms to the high vacuum requirements of 
storage rings. 


8060 (LAL-RT-—9002) Preliminary study of a high luminos- 
ity e* e~ storage ring at a C.M. energy of 5 GeV. Gonichon, J.; 
LeDuff, J.; Mouton, B.; Travier, C. Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’Accelerateur Lineaire. Jan 1990. 56p. Source: 
OSTI; NTIS (US Sales Only). 

The design of a facility for the study of tau-charm interactions, 
with 5 GeV C.M. energy and a luminosity of 10°°/sqem.s is investi- 
gated. The performances of some known storage rings are 
underlined. The influence of the emittances, space charge and col- 
lision rate limit, and the design constraints of the micro beta 
quadrupoles are discussed. Design examples and considerations 
of the sloping parts are included. The analysis shows that the 
round beam scheme saves a factor 2 on the stored current for a 
given luminosity, is very demanding in terms of tolerances for su- 
perconducting quadrupoles and requires one crossing point. 
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Refer also to citation(s) 7210, 7211, 7820, 8126, 8142, 8275, 
8276, 8534, 8544, 8601, 8611, 8619, 8631, 8656, 8658, 8659, 
8664, 8682, 8747, 8758, 8770, 8778, 8815, 8822, 9023 


8061 (ANL-HEP-CP-—90-92) Scintillating plate calorimeter 
mechanical design. Buehring, A. (Argonne National Lab., IL 
(USA). High Energy Physics Div.); Hill, N.; Kirk, T.; Nasiatka, J.; 





Petereit, E.; Price, L.; Proudfoot, J.; Spinka, H.; Underwood, D.; 
Burke, M.; Hackworth, D.; Hordubay, T.; Marshik, D.; Scherbarth, 
D.; Swensrud, R.Argonne National Lab., IL (USA). High Energy 
Physics Div. [1990]. 3p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38. (CONF-9010212-30: 
Symposium on detector research and development for the Super- 
conducting Super Collider, Fort Worth, TX (USA), 15-18 Oct 1990). 
Order Number DE91006530. Source: OSTI; NTIS; INIS; GPO Dep. 

Progress on designs for compensating scintillator plate calorime- 
ters will be presented. One design includes a lead composite 
absorber, fiber readout, and radiation hardened scintillator plates, 
and the second design has depleted uranium absorbers, wave 
length shifter plate readout, and scintillator plates. The lead ab- 
sorber is cast with slots to accept the scintillator in the first design, 
while the depleted uranium is in the form of plates in the second 
design. 


8062 (ANL-HEP-CP-90-96) Trigger processor for the 
APEX experiment at Argonne. Dawson, J.W.; Freedman, S.J.; 
Haberichter, W.N. Argonne National Lab., IL (USA). [1990]. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. (CONF-9010220—-20: 1990 IEEE nuclear science 
symposium, Arlington, VA (USA), 23-27 Oct 1990). Order Number 
DE91006492. Source: OSTI; NTIS; INIS; GPO Dep. 

An _ electron-positron spectrometer is being constructed at 
Argonne to search for correlated pairs emitted after heavy ion colli- 
sions. The trigger for this experiment requires the detection of a 
positron in either arm of the spectrometer. We describe the trigger 
for the experiment which selects events with positron annihilation 
radiation detected in an array of Nal crystals. 1 ref., 3 figs. 


8063 (ANL-HEP-CP-90-105) Matching forward toroids to a 
central solenoid. Fields, T.H. Argonne National Lab., IL (USA). 
Oct 1990. 3p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-31109-ENG-38. (CONF-9010212-—29: Symposium on 
detector research and development for the Superconducting Super 
Collider, Fort Worth, TX (USA), 15-18 Oct 1990). Order Number 


DE91006363. Source: OSTI; NTIS; INIS; GPO Dep. 

Physics requirements and practical criteria for choosing super- 
conducting toroid parameters for a solenoid detector system are 
described. Other approaches for momentum measurement of for- 
ward tracks are briefly outlined. 


8064 (BNL-45393) A study of electro-optical modulators 
for transfer of detector signals by optical fibers. Tsang, T. 
(Brookhaven National Lab., Upton, NY (USA)); Radeka, V.; 
Srinivasan-Rao, T.; Willis, W.J. Brookhaven National Lab., Upton, 
NY (USA). Oct 1990. 7p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-9010212-28: 
Symposium on detector research and development for the Super- 
conducting Super Collider, Fort Worth, TX (USA), 15-18 Oct 1990). 
Order Number DE91006349. Source: OSTI; NTIS; INIS; GPO Dep. 

Preliminary results of an investigation to minimize the local elec- 
tronics on the detector by the use of electro-optical intensity 
modulators are reported. The electrical signal from the detector is 
converted into an optical signal by a Mach-Zehnder interferometer 
modulator based on the properties of electro-optical crystals such 
as LINbO3. The modulator is driven by the electrical signal from a 
detector element such as the gas proportional straw tube. The opti- 
cal signal is brought in from a remote source and exits on an 
optical fiber to a data collection site. The results of the first tests of 
optical modulators with respect to their application to particle detec- 
tors will be presented. These include the optical power 
requirement, the linearity, the dynamic range, and the noise char- 
acteristics. Finally, the outlook for their application on a large scale 
is discussed. 8 refs., 7 figs. 


8065 (BONN-IR-90-40) The photon detection system of 
the SAPHIR spectrometer. Joepen, N. Bonn Univ. (Germany, 
F.R.). Physikalisches Inst; Bonn Univ. (Germany, F.R.). 
Mathematisch-Naturwissenschaftliche Fakultaet. Sep 1990. 172p. 
(in German). Order Number DE91734752. Source: OSTI; NTIS 
(US Sales Only). 

Worldwide a new generation of Electron Accelerators with ener- 
gies below 5 GeV and a high duty cycle up to 100% is being built 
or planned. The first machine of this kind is ELSA, the Electron 
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Stretcher and Accelerator, at the Physics Institute of Bonn Univer- 
sity. Due to the high duty cycle of ELSA, experiments with tagged 
photon beams and a large angular acceptance become possible. 
At present SAPHIR, a new magnetic detector, especially layed out 
to detect multi-particle final states with good accuracy, is going into 
operation. Besides a large arrangement of drift chambers, for a 
good momentum resolution, and a trigger- and time-of-flight 
counter system, for particle identification, one of the main features 
of SAPHIR is a good photon detection capability. This is accom- 
plished by a large electromagnetic calorimeter consisting of 98 
modules covering a detection area of about 16 m? in forward direc- 
tion. For the calorimeter a brass-gas-sandwich detector was 
developed. Its signal wires are strung perpendicular to the con- 
verter planes. The chambers are filled with a standard gas mixture 
Ar/CH, (90:10) at atmospheric pressure and operated with a con- 
siderably high voltage in the semi-proportional mode. A sample of 
nine shower counter modules was tested at the electron test beam 
of the Bonn 2.5 GeV electron synchrotron. An energy resolution of 
o(E\(E* /E(GeV)) = 13.55 + 0.6% for a single module was 
achieved. The incident angle of the electrons was varied between 
0 and 45 degrees. No significant change of energy resolution and 
linearity was observed. Combining the information from wire and 
cathode signals a position resolution (E = 1 GeV:®=0deg — o = 
15 mm, ®=45deg — ox = 19 mm) was reached. A description of 
the shower counter arrangement in the SAPHIR detector is given 
with details of the sophisticated control and calibration system. 


8066 (CONF-901105-75) Cone beam 3D reconstruction 
with double circular trajectory. Rizo, P. (Argonne National Lab., 
IL (USA)); Grangeat, P.; Sire, P.; Lemasson, P.; Delageniere, S. 
Argonne National Lab., IL (USA). Nov 1990. 7p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract W- 
31109-ENG-38. From Fall meeting of the Materials Research 
Society; Boston, MA (USA); 24 Nov - 1 dec 1990. Order Number 
DE91006546. Source: OSTI; NTIS; GPO Dep. 

In x-ray cone beam tomography the only planar source trajectory 
which do not produce incomplete data is the infinite line. This kind 
of source trajectory is not experimentally doable. To ensure a com- 
plete data acquisition with cone beam radiographs, a set of non 
planar trajectory has been studied. Among the trajectories pro- 
posed in the literature a simple one is the set of 2 circular 
trajectories with intersection of the two circular trajectories with in- 
tersection of the two trajectory axis. The angle between the two 
axis is related to the maximum aperture of the cone beam. We pro- 
pose here an exact method to perform this reconstruction using the 
3D radon transform of the object. The modulation transfer function 
(MTF) of this algorithm remain identical to the MTF on the central 
slice of reconstruction with single circular trajectory. The density 
relative mean square error stays within 2% for an aperture of 
+30°. With single circular trajectory the relative mean square error 
may reach 20% at the same aperture. With double circular trajec- 
tory, horizontal artifacts are almost suppressed. 12 refs., 5 figs. 


8067 (CONF-9003159-3) Radiation damage effects on 
calorimeter compensation. Gabriel, T.A. (Oak Ridge National 
Lab., TN (USA)); Handler, T. Oak Ridge National Lab., TN (USA). 
[1990]. 8p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. From Workshop on radiation hardness of 
plastic scintillator; Tallahassee, FL (USA); 19-21 Mar 1990. Order 
Number DE91004539. Source: OSTI; NTIS; INIS; GPO Dep. 

An important consideration in the design of a detector that is to 
be used at the Superconducting Super Collider (SSC) is the re- 
sponse of the calorimeter to electromagnetic and hadronic particles 
and the equality of those responses for different types of particles 
at equal incident energies, i.e. compensation. However, as the sim- 
ulations that are reported show, the compensation characteristics 
of a calorimeter can be seriously compromised over a relatively 
short period of time due to the large radiation levels that are ex- 
pected in the SSC environment. 6 refs., 3 figs. 


8068 (CONF-9010243-7) Analysis of a drum chopper for 
use on a new small angle diffractometer at IPNS. Crawford, 
R.K.; Epperson, J.E.; Thiyagarajan, P.; Carpenter, J.M. Argonne 
National Lab., IL (USA). [1990]. 18p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. From Interna- 
tional collaboration on advanced neutron sources; Tsukuba 
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(Japan); 21-26 Oct 1990. Order Number DE91006360. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Light-weight drum choppers rotating at 15 Hz have been in use 
on the IPNS powder diffractometers for several years, where they 
serve to eliminate the delayed-neutron background from much of 
the spectral region of interest. Monte Carlo simulations indicate 
that a similar chopper operated at 15 Hz should do an excellent 
job of delayed-neutron removal in the new small-angle diffractome- 
ter being designed at IPNS. The simulations also show that when 
the same chopper is operated at 7.5 Hz it performs quite success- 
fully as a frame-elimination chopper, effectively eliminating 
neutrons from alternate pulses and allowing extension of the useful 
wavelength range of the instrument to ~28 A. Thus the incorpora- 
tion of such a chopper should add considerably to the range and 
flexibility of the new instrument. 7 refs., 9 figs. 


8069 (CONF-9010243-8) Use of a semi-opaque beamstop 
for monitoring sample transmissions at GLAD [Glass, Liquid, 
and Amorphous Materials Diffractometer]. Montague, D.G.; Car- 
penter, J.M.; Crawford, R.K.; Dejus, R.; Price, D.L.; Susman, S. 
Argonne National Lab., IL (USA). [1990]. 11p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From In- 
ternational collaboration on advanced neutron sources; Tsukuba 
(Japan); 21-26 Oct 1990. Order Number DE91006365. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Accurate corrections for many types of measurements made on 
time-of-flight neutron diffractometers require data on the macro- 
scopic transmission cross-section of the sample used, and this 
data must span the entire wavelength range covered by the instru- 
ment. This report describes a transmission monitor consisting of a 
semi-opaque beamstop in from of a portion of the array of position- 
sensitive detectors used for diffraction measurements on the GLAD 
prototype. The semi-opaque beamstop was made of a molded 
B,C-epoxy plate pierced by several small-diameter holes which 
transmitted a small fraction of the beam, and the segments of the 
position-sensitive- detectors directly behind these holes served as 
several independent beam monitors. This arrangement was used 
on the GLAD prototype flightpath to measure the transmissions of 
a number of samples, and results of these tests are reported and 
discussed. Based on these results, a similar transmission monitor 
has been incorporated in the final GLAD instrument. 6 refs., 9 figs. 


8070 (CONF-9010243-10) Neutron detectors at IPNS. 
Crawford, R.K.; Haumann, J.R.; Ostrowski, G.E. Argonne National 
Lab., IL (USA). [1990]. 15p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. From International col- 
laboration on advanced neutron sources; Tsukuba (Japan); 21-26 
Oct 1990. Order Number DE91006325. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The heart of each time-of-flight neutron scattering instrument is 
its complement of detectors and the associated encoding and 
counting electronics. Currently there are ten fully-scheduled neu- 
tron scattering instruments in operation at IPNS, with three more 
instruments under development. Six of these instruments use 
position-sensitive neutron detectors (PSDs) of various types. These 
PSDs include a 30 cm x 30 cm, ~3 mm resolution, neutron Anger 
camera area PSD with ®Li-glass scintillator; a 2.5 cm dia, ~0.7 
mm resolution, microchannel-plate area PSD with ®Li-glass scintil- 
lator; a 20 cm x 20 cm, ~5 mm resolution, 2He proportional 
counter area PSD; a 40 cm x 40 cm, ~4 mm resolution, “He pro- 
portional counter area PSD; a flat 25 cm long, ~1.6 mm resolution, 
He proportional counter linear PSD; and 160 cylindrical He pro- 
portional counter linear PSDs, each of which is 1.27 cm in dia and 
60 cm long and has ~14 mm resolution. In addition to these 
PSDs, ~750 standard cylindrical SHe proportional counters of vari- 
ous sizes are utilized on IPNS instruments, and ~20 BF3 pulsed 
ion chambers are in use as beam monitors. This paper discusses 
these various detectors and associated electronics, with emphasis 
on the instrumental specifications and the reasons for the selection 
of the different types of detectors. Observed performance of these 
detectors is also discussed. 19 refs., 5 figs., 2 tabs. 


8071 (CONF-9010283-3) CALORS89: Calorimetry analysis 
and benchmarking. Gabriel, T.A. (Oak Ridge National Lab., TN 
(USA)); Alsmilier, R.G. Jr.; Bishop, B.L.; Fu, C.Y.; Handler, T.; 
Panakkal, J.K.; Proudfoot, J.; Cremaldi, L.; Moore, B.; Reidy, J.J. 
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Oak Ridge National Lab., TN (USA). [1990]. 27p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From International conference on calorimetry in high energy 
physics; Batavia, IL (USA); 29 Oct 1990. Order Number 
DE91006604. Source: OSTI; NTIS; INIS; GPO Dep. 

The CALOR89 code system has been utilized for extensive 
calorimeter benchmarking and design calculations. Even though 
this code system has previously demonstrated its power in the de- 
sign of calorimeters, major revisions in the form of better collision 
models and cross-section data bases have expanded its capabili- 
ties. The benchmarking has been done with respect to the ZEUS 
and DO calorimeters. For the most part, good agreement with ex- 
perimental data has been obtained. The design calculations 
presented here were done for a variety of absorbers (depleted ura- 
nium, lead, and iron) of various thickness, for a given scintillator 
thickness and for a fixed absorber thickness using various thick- 
ness for the scintillator. These studies indicate that a compensating 
calorimeter can be built using depleted uranium or lead as the ab- 
sorber, whereas a purely iron calorimeter would be 
non-compensating. One possibly major problem exists with the de- 
pleted uranium calorimeter due to the large number of neutrons 
produced and due to the large capture cross-section of uranium. 
These captured neutrons will produce a signal in the scintillator 
due to secondary gamma rays for many hundreds of nanoseconds 
and this may contribute substantially to background noise and pile 
up. 14 figs. 


8072 (CRN-CPR-8908) Analysis of the background noise 
of field effect transistors in MOS complementary technology 
and application in the construction of a current-sensitive inte- 
grated amplifier. Beuville, E. Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires; Strasbourg-1 Univ., 67 (France). 
Oct 1989. 126p. (In French). Order Number DE91740762. Source: 
OSTI; NTIS (US Sales Only). 

A low noise amplifier for use in high energy physics is developed. 
The origin and the mechanisms of the noise in MOSFET transistors 
is carried out with the aim of minimizing such effects in amplifiers. 
The research is applied in the construction of a current-sensitive 
integrated amplifier. The time scale continuous filtering principle is 
used and allows the detection of particles arriving in the counter in 
a random distribution. The rules which must be taken into account 
in the construction of an analog integrated circuit are shown. 


8073 (CRN-PN-9004) Simulations of the Response of the 
Cluster Detector/Scintillator Wall for the 47 facility at SIS/ESR 
using the GEANT Detector program. Herrmann, N. (Gesellschaft 
fuer Schwerionenforschung m.b.H. Darmstadt (DE)); Maguire, C.F.; 
Cerruti, C.; Coffin, J.P.; Fintz, P.; Guillaume, G.; Jundt, F.; Rami, 
F.; Tezkratt, R.; Wagner, P. Strasbourg-1 Univ., 67 (France). Cen- 
tre de Recherches Nucleaires. 1990. 20p. Order Number 
DE91744269. Source: OSTI; NTIS (US Sales Only). 

The expected response of the cluster detector/scintillator wall of 
the SIS/ESR 47 facility has been investigated with the use of the 
GEANT detector program and the FREESCO event generator 
code. Results are presented and discussed. It is shown in particu- 
lar that the efficiency of the track reconstruction method should be 
acceptable. 


8074 (DOE/ER/10699-T8) Calorimeter based detectors for 
high energy hadron colliders: [Progress report]: Task A. Marx, 
M.D. (State Univ. of New York, Stony Brook, NY (USA)); Rijssen- 
beek, M. State Univ. of New York, Albany, NY (USA). Research 
Foundation; State Univ. of New York, Stony Brook, NY (USA). 
[1990]. 44p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC0O2-80ER10699. Order Number DE91006310. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: the central calorime- 
ter; and installation; commissioning; and calorimeter beam tests; 
the central drift chamber; cosmic ray and beam tests; chamber in- 
stallation and commissioning; and software development; and SSC 
activities: the EMPACT project. 


8075 (DOE/ER/40315—182) Report of the CEBAF PAC4 
Subcomittee on STAR: Final report. Barnes, P.D. Carnegie- 
Mellon Univ., Pittsburgh, PA (USA). 8 Aug 1990. 29p. Sponsored 





by U.S. DOE Energy Research. DOE Contract FG02-87ER40315. 
Order Number DE91005798. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: the symmetric toroidal 
array (STAR) spectrometer facility; investigation of the N — A tran- 
sition; Hyperon production in the (e, e’k) reactions; investigation of 
few-body systems with the (e, e’p) reaction; nuclear structure stud- 
ies with the (e,e’pp) reaction; Measurement of Ge, in a recoil 
polarimetry measurement; parity violation measurements; and 
STAR design and performance. 


8076 (DOE/ER/40452-5) Research and development of a 
helium-4 based soler neutrino detector: Progress report, May 
1, 1988-December 31, 1990. Lanou, R.E.; Maris, H.J.; Seidel, 
G.M. Brown Univ., Providence, RI (USA). Dept. of Physics. Dec 
1990. 59p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG0O2-88ER40452. Order Number DE91006731. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We report on work accomplished in the first 30 months of a re- 
search and development program to investigate the feasibility of a 
new technique to detect solar neutrinos in superfluid helium. 
Accomplishments include the successful completion of design, con- 
struction and operation of the entire cryogenic, mechanical and 
electronic apparatus. During the last several months we have be- 
gun a series of experiments in superfluid helium to test the 
method. Experimental results include the first observation of the 
combined physical processes essential to the detection technique: 
ballistic roton generation by energetic charged particles, quantum 
evaporation of helium at a free surface and bolometric detection of 
the evaporated helium by physisorption on a cold silicon wafer. Ad- 
ditional results are also presented. 


8077 (DOE/HWP-103) Navy Radon Assessment and Miti- 
gation Program: Progress report, June 1989—May 1990. Bertini, 
H.W.; Dudney, C.S.; Wilson, D.L.; Wright, T. Oak Ridge National 
Lab., TN (USA). Hazwrap Support Contractor Office. Dec 1990. 
105p. Sponsored by U.S. Department of Defense. DOE Contract 
AC05-840T21400. Order Number DE91006830. Source: OSTI; 
NTIS; GPO Dep. 

During the reporting period, June, 1 1989, through May 30, 
1990, radon detectors were sent to all Department of the Navy in- 
stallations that contained housing areas, childcare centers, schools, 
hospitals, bachelor quarters, and brigs. This action was part of the 
screening phase of the Navy Radon Assessment and Mitigation 
Program. Because of detector losses, a few facilities will require 
rescreening. The length of time the detectors are exposed in the 
buildings is dependent on the time or year they were placed and 
the time when the doors and windows are normally closed. A 3- 
month exposure time is sufficient for facilities that placed detectors 
in building when they would be closed. Otherwise detectors will be 
exposed for about 1 year. To date, about 9,000 detectors (out of a 
total of 27,100 detectors sent to the field) have been returned for a 
determination of exposure levels. About 2,000 detectors have been 
analyzed and the information sent to the Navel Facilities Engineer- 
ing Command Headquarters for forwarding to the installations. 
Except for the additional installations requiring rescreening, the 
screening effort results should be available this calendar year. The 
rescreening results should be available by mid-1991. Assessment 
will start this calendar year based on the results from screening. 
Initial emphasis will be on housing, child-care centers, schools, and 
hospitals. 6 refs., 17 figs., 16 tabs. 


8078 (DP-MS—88-119) Implementation of the Loveland 
FASTEST® automated process instrument caiibration system. 
Walther, C.M. Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Plant. [1988]. 42p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC09-89SR18035. 
(CONF-8810174—8: Plutonium/uranium recovery operations confer- 
ence, Idaho Falls, ID (USA), 4-6 Oct 1988). Order Number 
DE91005100. Source: OSTI; NTIS; GPO Dep. 

The Savannah River Plant, operated by E. |. du Pont de 
Nemours and Company for the United States Department of En- 
ergy, has successfully implemented the use of a computer-based 
calibration and testing system for process instrumentation. The 
Loveland Controls CO. FASTEST system consists of a personal 
computer with an instrument record database which is interfaced to 
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portable calibrators. Calibration procedures and instrument calibra- 
tion specifications are downloaded from the database into the 
microprocessor-controlled calibrators to provide computer-paced 
testing and calibration of the process instruments. The As-Found/ 
As-Left test results are automatically recorded by the calibrators 
and uploaded back to the database. This provides a detailed his- 
torical record of test results and a graphical display of instrument 
performances which are accessed through the computer-generated 
reports. Use of the Loveland FASTEST system in the Separations 
Program has benefited Production, Technical, Maintenance, and 
Quality departments. The system allows for better control of the 
process and provide an estimated annual cost savings of $200,000 
through minimized paperwork and reduced calibration time and 
personnel requirements. 


8079 (FNAL/C—90/251) Prospects for photosensitive 
dopants in liquid argon. Anderson, D.F. Fermi National Accelera- 
tor Lab., Batavia, IL (USA). Dec 1990. 7p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH03000. (CONF- 
9010283-2: International conference on calorimetry in high energy 
physics, Batavia, IL (USA), 29 Oct 1990). Order Number 
DE91006287. Source: OSTI; NTIS; INIS; GPO Dep. 

Evidence is presented that the addition of a few ppM of a photo- 
sensitive dopant to a U/liquid argon or Pb/liquid argon calorimeter 
will make a substantial reduction in the e/7 ratio. Previous results 
indicating high voltage problems and no change in the e/7 ratio in 
tests of photosensitive dopants with the Fermilab DO experiment’s 
U/liquid argon tests calorimeter are also explained. 13 refs., 3 figs. 


8080 (FRCEA-TH-285) Spatial resolution multiwire pro- 
portional chamber for the crystal X-ray spectrometer of the 
Tore Supra tokamak. Coulon, J.P. Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Grenoble, 38 (France). Dept. de 
Recherches sur la Fusion Controlee; Conservatoire National des 
Arts et Metiers (CNAM), 75 - Paris (France). 1989. 126p. (In 
French). Order Number DE91744172. Source: OSTI; NTIS (US 
Sales Only). 

The high resolution (/A\~2000) X-ray spectrometry allows the 
study of the radiation from plasma impurities in thermonuclear de- 
vices. Proportional counters with spatial resolution are applied. The 
experiment is carried out at Tore Supra, where the detector is sub- 
mitted to a high photon flux, neutron flux and gamma radiation. 
The design and operation of the high resolution detector are de- 
scribed. A multiwire anode is used and allows a large detection 
surface (40 sgem). The spatial resolution limit is 210 microns. 
Different doad times were studied in order to account for the ex- 
pected counting rates. For a counting rate of about 500,000 counts 
per second, the spectral deformation is still acceptable. The 
unusual conditions concerning the utilization of the optical trans- 
mission lines were investigated. The localization of the photon 
being information coded by the detector as a function of the time, 
the link between the time-numerical converter is performed by two 
parallel optical lines. The time error is smaller than 300 ps and it 
has no effect on the discrimination power of the detector. 


8081 (FRCEA-TH-287) Study and characterization of the 
lll-V semiconductor materials for applications in the detection 
of lonizing radiation. Moulin, H. CEA Centre d’Etudes Nucleaires 
de Grenoble, 38 (France). Lab. d’Electronique et de Technologie 
de I'Informatique; Grenoble-1 Univ., 38 (France). Nov 1989. 288p. 
(In French). Order Number DE91740621. Source: OSTI; NTIS (US 
Sales Only). 

The photoconduction in the bulk of the gallium arsenide (GaAs) 
and of the indium phosphide doped with iron (InP:Fe) is investi- 
gated. These compounds are to be applied in devices for X-ray 
detection. In such semiconductor materials the detection of X-rays 
occurs in the bulk. The photoconduction theory and the character- 
istics of the materials are reviewed. Two computerized simulation 
models for studying the response of the photoconductors to the ra- 
diation pulses are described. The results concerning the following 
measurements are presented: the characterization of GaAs and 
InP:Fe photoconductors, in obscurity, as a function of the electric 
field of polarization and of the neutrons dose; and their characteri- 
zation under X-ray radiation. 
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8082 (FR-CEA-TH-294) Study of a high gain microchannel 
plate photomultiplier having low statistical gain fluctuations. 
Audier, M. CEA Centre d'Etudes de Limeil, 94 - Villeneuve-Saint- 
Georges (France); Conservatoire National des Arts et Metiers 
(CNAM), 75 - Paris (France). Dec 1980. 155p. (In French). Order 
Number DE91740597. Source: OSTI; NTIS (US Sales Only). 

A new photomultiplier configuration which synthesizes the 
performances of several models is proposed. The principles of mi- 
crochannel plate photomultipliers are reviewed. The physical 
phenomena which limit the electron multiplication process in a mi- 
crochannel and the detection efficiency of the microchannel plates 
are investigated. The operation of a herring-bone pattern device 
and of a system of two microchannel plate photomultipliers are de- 
scribed and characterized. 


8083 (FRCEA-TH-295) Study of dielectric liquids at room 
temperature for high energy x ray Tomography. Lepert, S. CEA 
Centre d’Etudes Nucleaires de Grenoble, 38 (France). Inst. de 
Recherche Technologique et de Developpement Industriel (IRDI); 
Grenoble-1 Univ., 38 (France). Sep 1989. 372p. (In French). Order 
Number DE91740595. Source: OSTI; NTIS (US Sales Only). 

The detection of X rays by means of a dielectric liquid detector 
system, at room temperature, is discussed. The physico-chemical 
properties of a dielectric liquid, the construction of a cleaning de- 
vice and of two electrode configurations, and the utilization of 
different amplifier models are studied. The results allowed the anal- 
ysis and characterization of the behavior of the dielectric liquid 
under X ray irradiation. Data obtained is confirmed by computer- 
ized simulation. The choice of Tetramethyl-germanium for the X ray 
tomography, applied in nondestructive analysis, is explained. The 
investigation of the system parameters allowed the setting of the 
basis of a prototype project for a multi-detector. 


8084 (GSI-90-26) Construction and test of a super- 
conducting phase-transition thermometer for bolometric 
cryodetectors. Meier, H.J. Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany, F.R.); Mainz Univ. 
(Germany, F.R.). Inst. fuer Physik. Oct 1990. 95p. (In German). Or- 
der Number DE91744745. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the framework of a project for the study of bolometric cryode- 
tectors for the detection of heavy ions a superconducting 
phase-transition thermometer for the detection of heavy ions was 
constructed and tested with a particles. The thermometer consists 
of a 10 nm thick aluminium film, which was evaporated on a sap- 
phire absorber with a typical magnitude of 2.5x2.5 x 0.33 mm°. By 
the method of photolithography the aluminium film was structured 
in form of a meander. By this at the working point of the ther- 
mometer resistances of up to 60 kQ resulted, so that the signal 
acquisition was possible with usual readout electronics. Several of 
these thermometers were constructed, characterized in their prop- 
erties, and tested. For the study of the detector properties of the 
thermometers in characterization measurements the width of the 
phase transitions dT ~ 2 mK, the temperature dependence of the 
resistance to dR/dT ~ 10MQ/K, the thermal conductivity of the 
thermal coupling to the cooling bath, and the heat capacity of the 
bolometers to C ~ 2 nJ/K were determined.The best energy reso- 
lution, which was reached with one of the superconducting 
phase-transition thermometers, amounts to 50 keV for 5.5 MeV a 
particles, which corresponds to a relative resolution of 0,9%. By 
this in the order of magnitude the quality of semiconductor detec- 
tors was reached. The best temperature resolution amounts to 
about 1 uK. (orig/HSI). 


8085 
tion in hydrogenase materials inspection. Pugliesi, R.; 
Yamazaki, |.M.; Assuncao, M.P.M. Instituto de Pesquisas Energeti- 
cas e Nucleares (IPEN), Sao Paulo, SP (Brazil). [1990] 1p. (In 
Portuguese). Order Number DE91617502. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. NEUTRON RADIOGRAPHY/ 
ee IEAR-1 REACTOR; INSPECTION; HYDROGE- 


8086 (INIS-BR-2379, pp. 1-7) Detection alpha particles 
and Cf-252 fission fragments with track solid detectors and 


(INIS-BR-2374) Radiography with neutrons: applica- 
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with surface barrier detectors: efficiency determination. 
Khouri, M.T.F.C.; Koskinas, M.F.; Andrade, C. de; Vilela, E.C.; Hi- 
nostroza, H.; Kaschiny, J.R.A.; Costa, M.S. da; Rizzo, P.; Santos, 
W.M.S. Instituto de Pesquisas Energeticas e Nucleares (IPEN), 
Sao Paulo, SP (Brazil). 1990. 131p. (In Portuguese). (CONF- 
9002161-: 4. Jorge Andre Swieca summer school, Sao Paulo 
(Brazil), 5 Feb 1990). In Proceedings of the Summer School Jorge 
Andre Swieca. 4. Session of Experimental Physics. Order Number 
DE91616933. Source: OSTI; NTIS (US Sales Only); INIS. 

The technique of particle detection by solid track detectors, types 
of developing and analysis of results are presented. Efficiency 
measurements of alpha particle detection with Makrofol e and 
surface barrier detector are made. Detection of Cf-252 fission frag- 
ments is shown. (L.C.). 


8087 (INIS-BR-2381) Induced effects in ionization cham- 
ber cables by foton and electron irradiation. Campos, L.L. 
(Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, 
SP (Brazil)); Caldas, L.V.E. Associacao Brasileira de Metais (ABM), 
Sao Paulo, SP (Brazil). 1989 36p. (CONF-8910478-: Metallurgy 
seminary of powder, Sao Paulo (Brazil), 23-27 Oct 1989). Order 
Number DE91617503. Source: OSTI; NTIS (US Sales Only); INIS. 

Photon and electron irradiation effects in cables and connectors 
of ionization chambers were investigated under different experi- 
mental conditions by means of measurements of the chamber 
sensitivity to a °°Sr standard check source and radiation induced 
leakage current. Correction factors for irradiation effects on cables 
and connectors were obtained, as a function of the radiation en- 
ergy, cable length and exposure rate dependences. (author). 


8088 (IPNO-T-8908) Conception and optimisation of a 
new apparatus for the radioactive aerosols alpha emitters 
measurement in real time. Azzouzi Idrissi, M. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. Jul 1988. 47p. (in 
French). Order Number DE91740665. Source: OSTI; NTIS (US 
Sales Only). 

The measurement of the atmospheric contaminations due to arti- 
ficial radioelements alpha emitters (259 Pu, 241 Am, 244 Cm...) is a 
very difficult problem to resolve because of the three following rea- 
sons: the nature of the radiation to detect; very small activities, 
which correspond to LDCA; existence in the atmosphere of de- 
scendants radon and thoron, which are alpha emitters too. To 
avoid the drawbacks that the present apparatus present, we have 
conceived, realised and focused a new apparatus based on the fol- 
lowing principals: aerosols collection by gas jet technic on solid 
state support and measurement in real time under a few millibar 
pression using a solid detector. First of all, we have tried to make 
the aerosol collection rate better studying the collector nature and 
dimension influence, the distance between the collector and the 
gas jet exit and the air flow. Using different supports, we have 
shown that the energy resolution is not depending on the support 
nature, but it depends very much on atmospheric conditions. Direct 
measurements of the radioactive samples are made by the annular 
detector insered between the nozzle and the collector. The good 
resolution, the efficacity and the discrimination of natural and artifi- 
cial contaminations show off the feasibility of this apparatus. 


8089 (IS-M-660) Design of readout electronics for a scin- 
tillating plate calorimeter. Crawley, H.B. (lowa State Univ. of 
Science and Technology, Ames, IA (USA)); Meyer, W.T.; Rosen- 
berg, E.I.; Thomas, W.D.; Blair, R.E.; Buehring, A.; Dawson, J.; 
Hill, N.; Noland, R.; Petereit, E.; Price, L.E.; Proudfoot, J.; Spinka, 
H.; Talaga, R.; Trost, H.lowa State Univ. of Science and Technol- 
ogy, Ames, IA (USA). [1990]. 4p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-82. (CONF-9010212-31: 
Symposium on detector research and development for the Super- 
conducting Super Collider, Fort Worth, TX (USA), 15-18 Oct 1990). 
Order Number DE91006671. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe the progress made on the design of readout elec- 
tronics for a compensating scintillator plate calorimeter. 1 ref., 3 
figs., 1 tab. 


8090 (KFKI-1990-20/A) Decay-time measurements on 
‘pure’ CsI scintillators prepared by different methods. 
Keszthelyi-Landori, S. (Gamma Muevek, Budapest (Hungary)); 
Foeldvari, |.; Voszka, R.; Fodor, Z.; Seres, Z. Hungarian Academy 





of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics. May 1990. 19p. Order Number DE91617459. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nucl. Instrum. Methods Phys. Res., Sect. A. 

The discovery of the fast decay time of the pure Csl and the var- 
ious results of the measured samples led to the investigation of 
decay time of Csi crystals prepared by different methods. Carefully 
grown or prepared pure Csl behaves as fast scintillators with well 
or totaily suppressed slow decay component. The estimated fast/ 
slow or fast/total ratio is related to the preparation method and to 
the remaining built-in contamination of the sainples. The fast decay 
of pure Csi consists of two components with decay times of ~1 
and ~10 ns - with an intensity ratio of 0.3 and 0.65 for gamma and 
for alpha radiation, respectively. This new ~1 ns component and 
the ~0.8 fast/total ratio may achieve an important role in many ap- 
plications where fast timing properties are needed, substituting 
BaFo2. (author) 18 refs.; 8 figs.; 3 tabs. 


8091 (LAL-RT-8913) Automatic test system using a digi- 
tal oscilloscope + PC. Ageron, M.; Hrisoho, A.; Nguyen, C.; 
Truong, K. Paris-11 Univ., 91 - Orsay (France). Lab. de 
'Accelerateur Lineaire. Oct 1989. 6p. (In French). Order Number 
DE91740628. Source: OSTI; NTIS (US Sales Only). 

An automatic system for testing the detectors applied in high en- 
ergy physics is developed. Such detectors have a large number of 
linear chains. The test procedures and the test bench are de- 
scribed. The parameters to be tested are the gain, the shape of 
the signal, the noise, the diaphony and the signal resolution. 


8092 (LAPP-EXP-8908) Saturation of ionization signal in 
TMP and TMS at different angles and electric fields. Aubert, B. 
(Grenoble-1 Univ., 74 - Annecy (FR). Lab. de Physique des Partic- 
ules Elementaires); Colas, J.; Ghez, Ph.; Lacotte, J.C.; Colas, J.; 
Pripstein, M.; Dobrzynski, L.; Kryn, D.; Mendiburu, J.P.; Salin, P.; 
Mansoulie, B.; Teiger, J. The Walic Collaboration. Grenoble-1 
Univ., 74 - Annecy (France). Lab. de Physique des Particules Ele- 
mentaires. Sep 1989. 20p. Order Number DE91740635. Source: 
OSTI; NTIS (US Sales Only). 

The saturation of ionization signal is measured for various elec- 
tric fields and incidence angles in a double gap TMP chamber and 
a single gap TMS chamber with ionizing particles in the range 1.5 - 
12 MeV/cm. Birks’ constant Kb in TMP is found to be high (greater 
than 0.1 cm/MeV) for normal incidence for electric fields in the 
range 4.8 to 12 kV/cm but decreases by almost a factor 3 at 50°. 
The same behaviour (large Kb and variation with incidence angle) 
is observed in TMS which exhibits also a Kb decrease of about a 
factor 2 when the electric field is increased from 10 to 40 kV/cm. 


8093 (LAPP-EXP-8912) Proposition for the construction 
of a prototype of a gravitational wave detector. Colas, J.; Mas- 
sonnet, L.; Mours, B.; Yvert, M. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Aug 1989. 
18p. (in French). Order Number DE91740636. Source: OSTI; NTIS 
(US Sales Only). 

The design and strategy for the construction of a gravitational 
wave detector are proposed. It consists in a capacitive type 
detector. The detector is characterized by a large pass-band, a di- 
rectional detection and high sensitivity (h approximately 10—'5). In 
a first step, the study is dedicated to the obtention of a high capac- 
itance system, able to perform low current measurements. In a 
second step, the detection of the background noise is considered. 


8094 (LA-UR-90-4184) Tests of the radiation hardness of 
VLSI Integrated Circuits and Silicon Strip Detectors for the 
SSC [Superconducting Super Collider] under neutron, proton, 
and gamma irradiation. Ziock, H.J. (Los Alamos National Lab., 
NM (USA)); Milner, C.; Sommer, W.F.; Carteglia, N.; DeWitt, J.; 
Dorfan, D.; Hubbard, B.; Leslie, J.; O'Shaughnessy, K.F.; Pitzl, D.; 
Rowe, W.A.; Sadrozinski, H.F.W.; Seiden, A.; Spencer, E.; Ellison, 
J.A.; Ferguson, PLos Alamos National Lab., NM (USA). [1990]. 9p. 
Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. DOE Contract W-7405-ENG-36. (CONF- 
9010220-19: 1990 IEEE nuclear science symposium, Arlington, VA 
(USA), 23-27 Oct 1990). Order Number DE91005896. Source: 
OSTI; NTIS; GPO Dep. 
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As part of a program to develop a silicon strip central tracking 
detector system for the Superconducting Super Collider (SSC) we 
are studying the effects of radiation damage in silicon detectors 
and their associated front-end readout electronics. We report on 
the results of neutron and proton irradiations at the Los Alamos 
National Laboratory (LANL) and +-ray irradiations at UC Santa 
Cruz (UCSC). Individual components on single-sided AC-coupled 
silicon strip detectors and on test structures were tested. Circuits 
fabricated in a radiation hard CMOS process and individual transis- 
tors fabricated using dielectric isolation bipolar technology were 
also studied. Results indicate that a silicon strip tracking detector 
system should have a lifetime of at least one decade at the SSC. 
17 refs., 17 figs. 


8095 (LA-UR-90-4436) JASA: A prototype water-Cerenkov 
air-shower detector. Berley, D. (Maryland Univ., College Park, 
MD (USA)); Dion, C.; Goodman, J.A.; Haines, T.J.; Kwok, P.W.; 
Stark, M.J.; Svoboda, R.C.; Ferguson, H.; Hoffman, C.M.; Horch, 
E.; Ellsworth, R.W.; Delay, R.S.; Lu, X-Q.; Yodh, G.B. Los Alamos 
National Lab., NM (USA). [1990]. 7p. Sponsored by U.S. DOE Of- 
fice of Administration and Human Resource Management. DOE 
Contract W-7405-ENG-36. (CONF-9010289—1: International con- 
ference on high energy gamma ray astronomy, Ann Arbor, Mi 
(USA), 2-5 Oct 1990). Order Number DE91005870. Source: OSTI; 
NTIS; GPO Dep. 

A small pilot experiment to examine the use of the water- 
Cerenkov technique for air shower detection was installed near the 
center of the CYGNUS air shower array. Preliminary results show- 
ing general agreement with simulations are presented. Thus, the 
technique promises to offer significant advances for VHE-UHE +- 
ray astronomy. 5 refs., 4 figs. 


8096 (LBL-29760) Panel discussion: Cooperation in de- 
tector development and instrumentation in high energy 
physics: Comments. Trilling, G.H. Lawrence Berkeley Lab., CA 
(USA). Sep 1990. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00098. (CONF-9010271—1: International 
seminar on future perspectives in HEP, Protvino (USSR), 6-8 Oct 
1990). Order Number DE91005206. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Short communication. MEASURING INSTRUMENTS/design; 
SUPERCONDUCTING SUPER COLLIDER; INTERNATIONAL CO- 
OPERATION; HIGH ENERGY PHYSICS; DESIGN 


8097 (OEFZS—4541) Comparison of airborne detection 
methods of fragments of reactor supplied satellites. Mueck, K. 
(Oesterreichisches Forschungszentrum Seibersdorf GmbH (Aus- 
tria). Inst. fuer Strahlenschutz); Schmitzer, C.; Lovranich, E.; 
Henrich, E.; Seiberl, W.; Oberlercher, G. Oecesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Jun 1990. 90p. 
(In German). (ST—179/90.). Order Number DE91617505. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In several experiments utilizing airplanes and helicopters the de- 
tection limits of different measuring techniques with regard to the 
location of small, point-like radiation sources as may occur as 
consequence of a satellite crash with reactor on bord, were investi- 
gated. The minimum detectable activities of ®°Co at a flight height 
of 100 m and a flight speed of 100 km/h amounted to appr. 2,9 
GBq for dose equivalent GM-detector systems, to approx. 1 GBq 
for HPGe-detectors, to 0,17 GBq for 3'x3’ Nal-detectors and to 
0,05 GBq for extremely large Nal-detectors (33 | aerial geological 
probe). The deterioration of the detection limit upon changes in 
flight height, flight speed and the lateral deviation from direct over- 
flight was also investigated. From measurement data and derived 
detection limits an optimal measurement proposal adjusted to the 
available instruments is presented which permits a quick and area- 
covering surveillance of a possibly affected area. 9 refs., 28 tabs., 
7 figs. (Authors). 


8098 (ORNL-6597) 1989 neutron and gamma personnel 
dosimetry intercomparison study using RADCAL [Radiation 
Calibration Laboratory] sources. Sims, C.S. (Oak Ridge National 
Lab., TN (USA)); Casson, W.H.; Patterson, G.R.; Murakami, H.; 
Liu, J.C. Oak Ridge National Lab., TN (USA). Oct 1990. 71p. 
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Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. Order Number DE91004978. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The fourteenth Personnel Dosimetry intercomparison Study (i.e., 
PDIS 14) was conducted during May 1-5, 1989. A total of 48 orga- 
nizations (33 from the US and 15 from abroad) participated in 
PDIS 14. Participants submitted by mail a total of 1,302 neutron 
and gamma dosimeters for this mixed field study. The type of neu- 
tron dosimeter and the percentage of participants submitting that 
type are as follows: TLD-albedo (40%), direct interaction TLD 
(22%), track (20%), film (7%), combination (7%), and bubble detec- 
tors (4%). The type of gamma dosimeter and the percentage of 
participants submitting that type are as follows: TLD (84%) and 
film (16%). Radiation sources used in the six PDIS 14 exposures 
included *52Cf moderated by 15-cm D2O, 25*Cf moderated by 15- 
cm polyethylene (gamma-enhanced with 'S’Cs), and ?°®PuBe. 
Neutron dose equivalents ranged from 0.44—2.63 mSv and gamma 
doses ranged from 0. 01-1.85 mSv. One °52Cf(D20) exposure was 
performed at a 60° angle of incidence (most performance tests are 
at perpendicular incidence). The average neutron dosimeter re- 
sponse for this exposure was 70% of that at normal incidence. The 
average gamma dosimeter response was 96% of that at normal in- 


cidence. A total of 70% of individual reported neutron dosimeter | 


measurements were within +50% of reference values. If the 0.01 
mSv data are omitted, approximately 90% of the individual re- 
ported gamma measurements were within +50% of reference 
values. 33 refs., 9 figs., 27 tabs. 


8099 (ORNL/FTR-3856) [Development of industrial pro- 
cesses for manufacturing of silicon sampling hadron 
calorimeters]: Foreign trip report, December 14, 1990- 
December 20, 1990. Plasil, F.; Walter, J. Oak Ridge National Lab., 
TN (USA). 4 Jan 1991. 16p. Sponsored by U.S. DOE Energy Re- 
search, DOE Contract AC05-840R21400. Order Number 
DE91006320. Source: OSTI; NTIS; GPO Dep. 

The travelers attended meetings in Dubna and in Zelenograd. 
Discussions in Dubna centered on (1) obtaining information on 
USSR capabilities in silicon detector manufacture and testing and 
on (2) strategy regarding the development of an industrial process 
and the manufacture of a large quantity of silicon detectors for the 
SSC L* collaboration. The ELMA plant in Zelenograd was 
inspected, and discussions were held on production process devel- 
opment and on a possible detector supply time line. In addition, J. 
Walter participated in technical and cost estimate forecast discus- 
sions with representatives of Wacker-Chemitronic Factory 
(Germany) about silicon crystals for possible use in the SSC. 


8100 (RCNP-P-110, pp. 168-170) Beam line polarimeter 
for RCNP new facility. Matsuoka, N. (Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. Jul 1990. (In 
Japanese). (CONF-9001125—: Workshop on polarized nuclear 
reaction, Ibaraki (Japan), 29-30 Jan 1990). In Reports of the work- 
shop on polarized nuclear reaction. 1191p. Order Number 
DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

Beam line polarimeter for RCNP new facility is described. It is 
used to monitor the beam polarizations of protons (Ep><400 MeV) 
and deuterons (E,<200 MeV) both in the vertical and horizontal 
planes. (author). 


8101 (SAND-90-1698C) Development of infrared detec- 
tors based on Type Il, InAsSb strained-layer superlattices. 
Kurtz, S.R. Sandia National Labs., Albuquerque, NM (USA). [1990]. 
9p. Sponsored by U.S. DOE Defense Programs. DOE’ Contract 
AC04-76DP00789. (CONF-901105-28: Fall meeting of the Materi- 
als Research Society, Boston, MA (USA), 24 Nov - 1 dec 1990). 
Order Number DE91004727. Source: OSTI; NTIS; GPO Dep. 

An overview is provided of long wavelength, photovoltaic detec- 
tors constructed with Type Il (also known as “staggered”), Ill-V 
superlattices. Specifically, the electronic properties of InAsSb 
strained-layer superlattices and prototype detectors utilizing these 
Structures are described. 12 refs., 5 figs. 


8102 


(SHIM-89, pp. 165-167) Range and energy loss of 
ultraheavy ions in solid state nuclear track detectors. Domingo, 
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C. (Universitad Autonoma de Barcelona (ES)); Baixeras, C.; Fer- 
nandez, F.; Vidal-Quadras, A. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). 1989. (CONF-8905283-: 
SHIM 839: 1. international symposium on swift heavy ions in matter, 
Caen (France), 16-19 May 1989). In Swift Heavy lons in Matter. 
262p. Order Number DE91740666. Source: OSTI; NTIS (US Sales 
Only). 

The ranges and energy loss of ultraheavy ions in different low Z 
composite absorbers (polycarbonate and Cronar), are measured. 
Comparison with theoretical calculations is performed. The targets 
were exposed to 930 MeV/n U, 10 20 MeV/n Au and 750 MeV/n 
La beams. The characteristics of the detectors employed are given. 
The ultraheavy ions range, the range calculated from Benton 
semiempirical expressions and by integrating the expression pro- 
posed by Ahlen and Waddington are shown. 


8103 (SHIM-89, pp. 201-203) Detector response to Swift 
Heavy lons. Katz, R. (Nebraska Univ. Lincoln NE (US)). Grand 
Accelerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1989. (CONF-8905283-: SHIM 89: 1. international symposium on 
swift heavy ions in matter, Caen (France), 16-19 May 1989). In 
Swift Heavy lons in Matter. 262p. Order Number DE91740666. 
Source: OSTI; NTIS (US Sales Only). 

A parametric model of particle tracks, aiming at a better 
understanding of the behavior of swift heavy ions detectors, is pre- 
sented. The analysis is focalized on the initiation event and the 
observed end point. The parametric and mechanicist concepts of 
particle track analysis are underlined. The expression of G as a 
function of the number of underdeveloped grains, the action cross 
section and the stopping power is presented. The feature of the 
heavy ions track in emulsion is discussed. 


8104 (SLAC-PUB-5353) Silicon pin diode array hybrids as 
bullding blocks for a vertex detector at an asymmetric B- 
factory. Shapiro, S.L. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Sep 1990. 7p. Sponsored by U.S. DOE Energy 
Research. DOE Contract ACO3-76SF00515. (CONF-9001133—1: 
1990 workshop on physics and detection issues for a high luminos- 
ity isometric B-factory; Workshop on physics and detection issues 
for a high luminosity isometric B-factory; 1990 workshop on 
physics and detection issues for a high luminos Order Number 
DE91005762. Source: OSTI; NTIS; INIS; GPO Dep. 

Silicon PIN diode hybrid arrays are proposed as the ideal build- 
ing blocks for a vertex detector at an asymmetric B-factory. The 
two-dimensional nature of the detector segmentation allows for the 
maximum in confusion elimination. Fine spatial resolution, on the 
order of 10 um per layer, is more than adequate to resolve the dis- 
placed vertices of beauty and charm decays. A high signal-to-noise 
ratio allows for the thinning of the detectors, reducing multiple scat- 
tering. Time tagging within the detector permits higher background 
levels than could otherwise be tolerated, and on-board electronics 
which includes zero suppression and ghost elimination, eases 
downstream data handling and analysis. 8 refs., 3 figs. 


8105 (SLAC-PUB-5385) Physics at the SLC [SLAC Linear 
Collider]. Swartz, M.L. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA): Nov 1990. 53p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515. (CONF-90081 76-1: 
Cargese Study Institute on Z° physics, Cargese (France), 13-25 
Aug 1990). Order Number DE91004912. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The SLAC Linear Collider (SLC) was constructed in the years 
1983-1987 for two principal reasons: to develop the accelerator 
physics and technology that are necessary for the construction of 
future linear electron-positron colliders; and to produce electron- 
positron collisions at the Z° pole and to study the physics of the 
weak neutral current. To date, the SLC program has been quite 
successful at achieving the first goal. The machine has produced 
and collided high energy electron and positron beams of three- 
micron transverse size. The problems of operating an open 
geometry detector in an environment that is more akin to those 
found in fixed-target experiments than in storage rings have largely 
been solved. As a physics producing venture, the SLC has been 
less successful than was originally hoped but more successful than 
is commonly believed. Some of the results that have been pro- 
duced by the Mark Il experiment with a very modest data sample 





are competitive with those that have been produced with much 
larger samples by the four LEP collaborations. At the current, time, 
SLAC is engaged in an ambitious program to upgrade the SLC lu- 
minosity and to exploit one of its unique features, a spin polarized 
electron beam. These lectures are therefore organized into three 
sections: a brief description of the SLC; a review of the physics 
results that have been achieved with the Mark Il detector; a de- 
scription of the SLC’s future: the realization and use of a polarized 
electron beam. 


8106 (SSCL-287) Electron identification and implications 
in SSC detector design. Bensinger, J. (Brandeis Univ., Waltham, 
MA (USA)); Wang, E.M.; Yamamoto, H. Superconducting Super 
Collider Lab., Dallas, TX (USA). May 1990. 32p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-89ER40486 ;AC02- 
76ER03323 ;AC03-76SF00098 ;AT03-88ER40384. (SDC—339). 
Order Number DE91006354. Source: OSTI; NTIS; INIS; GPO Dep. 

In the context of Heavy Higgs searches in the decay mode H — 
ZZ — 4e, electron identification issues and their implications on 
detector design are discussed (though many of the issues are valid 
for muon modes as well). The backgrounds considered seem man- 
ageable (a net rejection of 100 for combined electron ID and 
isolation cut is needed and seems fairly straightforward). A detector 
must have wide electron rapidity coverage n < 2.5 to 3 and the 
ability to identify and measure an electron with P+ > GeV; be her- 
' metic (in the sense of minimizing regions where electrons can 
disappear through cracks, dead spaces, or poorly placed walls); 
and have high efficiency electron ID (~ 0.90) since we are trying to 
be sensitive to a feeble signal and we need 4 electrons. The prod- 
uct of a number of fairly high acceptances based on optimistic 
estimates still yields in the end a net Higgs acceptance about 0.15 
to 0.25 depending on how hermetic a detector is assumed. For 
Muiggs < 500 GeV, this may be tolerable; whereas, for higher 
Higgs masses, the situation is much less clear. 


8107 (SSCL-335) Physics and detector simulation facility 
Type O workstation specifications. Chartrand, G.; Cormell, L.R.; 
Hahn, R.; Jacobson, D.; Johnstad, H.; Leibold, P.; Marquez, M.; 
Ramsey, B.; Roberts, L.; Scipioni, B.; Yost, G.P. Superconducting 
Super Collider Lab., Dallas, TX (USA). Nov 1990. 18p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-89ER40486. 
Order Number DE91006352. Source: OSTI; NTIS; INIS; GPO Dep. 

This document specifies the requirements for the front-end net- 
work of workstations of a distributed computing facility. This facility 
will be needed to perform the physics and detector simulations for 
the design of Superconducting Super Collider (SSC) detectors, and 
other computations in support of physics and detector needs. A de- 
tailed description of the computer simulation facility is given in the 
overall system specification document. This document provides re- 
vised subsystem specifications for the network of monitor-less Type 
0 workstations. The requirements specified in this document super- 
sede the requirements given. In Section 2 a brief functional 
description of the facility and its use are provided. The list of de- 
tailed specifications (vendor requirements) is given in Section 3 
and the qualifying requirements (benchmarks) are described in 
Section 4. 


4402 Radiation Effects on Instrument Components, 
instruments, or Electronic Systems 


Refer also to citation(s) 7748, 7749, 8067, 8094, 8900 


8108 (FRNC-R-323) Radiation effects, trapped particles, 
solar events and cosmic rays on electronic components. Bour- 
rieau, J. Office National d’Etudes et de Recherches Aerospatiales 
(ONERA), 31 - Toulouse (France). 1988. 94p. (In French). Order 
Number DE91740593. Source: OSTI; NTIS (US Sales Only). 

The first part of this paper concerns the main characteristics of 
the radiation environment (trapped pt and e-, heavy ions and p* 
from solar events, galactic cosmic rays..). Then interaction with 
matter, slowing down, stopping power, range projected range and 
method used for the dose and shielcing computation are described 
as well as characteristic results. The last part concerns heavy ions 
effects (single event upset and latch-up), computation and simula- 
tion methods and results. 
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8109 (SAND-90-2693C) HERMES Ill source characteriza- 
tion: Heart summary, Paper No. 63. Radasky, W.A. 
(Metatech (USA)); Halbleib, J.; Nunan, S. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 4p. Sponsored by Defense Nu- 
clear Agency. DOE Contract AC04-76DP00789. (CONF-910231-3: 
9. annual HEART conference, Gaithersburg, MD (USA), 25 Feb - 1 
mar 1991). Order Number DE91001335. Source: OSTI; NTIS; 
GPO Dep. 

The Distant Light Program sponsored by the Defense Nuclear 
Agency (RAEE) is directed toward understanding the response of 
electronic systems to Source Region EMP (SREMP) and will result 
in the development of proven system hardening and validation 
techniques for SREMP. This program relies very strongly on testing 
in above ground test (AGT) simulators such as the HERMES Ili 
gamma ray simulator at Sandia National Laboratories in Albu- 
querque, New Mexico. This paper describes theoretical and 
experimental efforts aimed at understanding the gamma ray flux 
produced by HERMES Ili in terms of its time dependence, spatial 
variation and spectrum. As part of this characterization, the calibra- 
tion of various measuring devices must be considered. This paper 
describes the progress made in characterizing the HERMES Ill ra- 
diation output through December of 1990. 


8110 (SHIM-89, pp. 65-66) High energy heavy ion irradie- 
tion of semi-conductor: transient electronic phenomena and 
defect production. Patin, Y. (CEA Centre d’Etudes de Bruyeres- 
le-Chatel, 91 (FR)). Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283—: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

The transient electronic phenomena in silicon or on the defect 
production in Si and Hg; x Cd, Te (for X = 0.7 and 0.3) are inves- 
tigated. Charge collection in PN Silicon diodes struck by heavy 
energetic ions was studied. A general law describing the transient 
electronic phenomena as a function of reverse bias of the junction 
and ion penetration is deduced. The collection depth in PN diode is 
weakly dependent on stopping power of the incident energetic ion. 
No effect of the electronic energy loss on the damage rate is 
found. 


8111 (SHIM-89, pp. 219-221) Irradiation damage in car- 
bon stripper folls induced by heavy ions. Dollinger, G. 
(Technische Univ. Muenchen, Garching, (DE) Physikdepartment); 
Maier-Komor, P. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283—: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

The microscopic effects of the heavy ion irradiation on thin car- 
bon foils is investigated. Direct knock on collisions of heavy ions 
with carbon atoms are responsible for the irradiation damage. 
Calculations of irradiation damage revealed that under normal irra- 
diation conditions, each carbon atom is displaced about 5 times 
during the lifetime of a slackened carbon stripper foil. Electron mi- 
croscopy investigations on carbon atoms displacements are carried 
out. It is suggested that carbon foils with no texture show better 
stripper performance. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 7035 


4405 Thermal Instrumentation 
Refer also to citation(s) 7634 


8112 (ORNUATD—43) Dynamic high-temperature- 
phosphor thermometry. Tobin, K.W.; Capps, G.J.; Muhs, J.D.; 
Smith, D.B.; Cates, M.R. Oak Ridge National Lab., TN (USA). Ap- 
plied Technology Div. Aug 1990. 19p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. Order Number 
DE91005632. Source: OSTI; NTIS; GPO Dep. 

Dynamic surface phosphor thermometry is being investigated as 
part of a continuing effort by the Applied Technology Division (ATD) 
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at Oak Ridge National Laboratory (ORNL) to develop and apply 
thermographic phosphor technology to an ever expanding ther- 
mometry field. The purpose of this program is to develop dynamic 
surface phosphor thermometry to a stage where funding proposals 
can be strengthened by establishing a strong information base and 
demonstrating a sound capability. As a new technology develop- 
ment in an area well established by ATD/ORNL, dynamic 
thermometry is extremely important for high-temperature materials, 
superconducting materials, advanced turbomachinery, space vehi- 
cles, industrial process equipment, and other development areas. 
This laboratory project illustrated the technique of continuously 
monitoring dynamic temperature excursions using phosphor ther- 
mography. Temperature-increase rates on the order of 100 or more 
degrees centigrade per millisecond were measured, which illus- 
trated a temporal response of >0.001 s. This exceeded by a factor 
of ten the goal or the project and gave strong encouragement for 
further development of the technology. Important to the project, too, 
was the establishment of a clear analytical base for fluorescent- 
ratio data. Using the results of this study, specific solutions to 
dynamic-temperature-measurement problems in many application 
areas can be developed. In addition, the dynamic-thermographic 
technology can be coupled with strain measurement, two- 
dimensional analysis, and thermometry at very high temperatures 
to add interreiating remote measurement tools for systems that cur- 
rently cannot be effectively studied. 13 refs., 11 figs. 


4406 Optical Instrumentation 


8113 (DOE/ER/14045-2) Microcomputer enhanced optical 
investigation of spreading and evaporative processes in ultra 
thin films: Progress report, February 1, 1990-December 31, 
1990. Wayner, P.C. Jr.; Sujanani, M.; Liu, A.H. Rensselaer Poly- 
technic Inst., Troy, NY (USA). Dec 1990. 8p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-89ER14045. Order 
Number DE91005592. Source: OSTI; NTIS; GPO Dep. 

The general objective is to determine the heat transfer character- 
istics of evaporating ultra-thin films. The immediate objective is to 
develop microscopic image-processing system (IPS) to measure 
the film thickness profile. The IPS has two parts: an image analyz- 
ing interferometer (IAl) and an image analyzing ellipsometer (IAE). 
An IAI was designed and used to measure the thickness profiles of 
an extended meniscus in the contact line region of a completely 
wetting film of Octane on an inclined, flat plate. The equilibrium 
profile agreed with theoretical predictions of the width of transition 
region, the curvature, and the thickness of the adsorbed film. The 
effect of transport processes on the thickness profile agreed with 
previous theoretical models. We find that the convenience and effi- 
ciency of microcomputer enhanced video microscopy naturally 
leads to a better understanding of the transport processes in the 
contact line region. We also find that the processes of change-of- 
phase heat transfer and fluid flow in thin films are intrinsically 
connected because of their common dependence on the 
intermolecular force field and gravity. The redesign of an image an- 
alyzing ellipsometer (IAE) has been completed and the system is 
being built and evaluated. 2 figs. 


8114 (SAND-90-1191C) Identification of surface contami- 
nants using infrared micro-profiling. Blair, D.S.; Ward, K.J. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 10p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-900882-1: 3. symposium on particles on 
surfaces: detection, adhesion, and removal in conjunction with the 
21st annual meeting of the Fine Particle Society, San Diego, CA 
(USA), 21-25 Aug 1990). Order Number DE91006779. Source: 
OSTI; NTIS; GPO Dep. 

Infrared micro-profiling is the combination of infrared microspec- 
troscopy with precise microscope stage movements. It can provide 
molecular and spatial information for a variety of samples as small 
as 10 um in diameter. To illustrate the technique different contami- 
nant materials, including a cellulose acetate fiber, oils deposited in 
a fingerprint, and a thin film of solder flux residue, were infrared 
micro-profiled. An integrated absorbance data reduction technique 
commonly used in gas chromatography/FT-IR applications was ap- 
plied to the micro-profiling data. This technique organizes the vast 
amount of data generated, enabling the user to plot the results in 
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3-dimensional projections, allowing extraction of relevant spatial 
information. A method of coadding spectra from different pixel ele- 
ments, providing higher quality spectra without increasing data 
acquisition time, is presented. This procedure improves spectral 
signal-to-noise which aids in the identification of unknown contami- 
nants. 7 refs., 4 figs. 


8115 (UCRL-102596) Striped Fabry-Perots: Improved effi- 
ciency for velocimetry. McMillan, C.; Steinmetz, L. Lawrence 
Livermore National Lab., CA (USA). Jul 1990. 11p. Sponsored by 
U.S. BOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-900756-56: 34. SPIE annual international technical 
symposium on optical and optoelectronic applied science and engi- 
neering, San Diego, CA (USA), 8-13 Jul 1990). Order Number 
DE91005065. Source: OSTI; NTIS; GPO Dep. 

Removing a narrow stripe of the reflective coating from the input 
mirror of a Fabry-Perot interferometer can dramatically increase the 
amount of light transmitted through the system; we have observed 
gains in excess of 50 when we compare a conventional Fabry- 
Perot with the striped Fabry-Perot under similar lighting conditions. 
The stripe affects the distribution of light in the Fabry-Perot peaks 
causing them to be lower in the center of the pattern. We examine 
this distribution, and discuss its application in analyzing velocities. 
6 refs., 6 figs., 1 tab. ; 


8116 (UCRL-ID-105440) Improving line detector by wedge 
filtering in the Fourier power spectrum domain. Lehman, S.K. 
Lawrence Livermore National Lab., CA (USA). 15 Nov 1990. 18p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE91004983. Source: OSTI; NTIS; 
GPO Dep. 

This paper reports on the work being performed for the ship wake 
detection effort. We show that improvements in the detectability of 
line features in noisy images, using the correlation-spectral line de- 
tector, can be achieved through the judicious choice of a wedge 
fitter in the Fourier power spectrum (FPS) domain. 3 refs., 7 figs. 


8117 (UCRL-JC—105315) Time response of fast-gated mi- 
crochannel plates used as x-ray detectors. Turner, R.E.; Bell, 
P.; Hanks, R.; Kilkenny, J.D.; Landen, N.; Power, G.; Wiedwakd, J.; 
Meier, M. Lawrence Livermore National Lab., CA (USA). 5 Nov 
1990. 20p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. (CONF-9011127—11: 32. annual meeting of 
the American Physical Society - Division of Plasma Physics 
(APS/DPP), Cincinnati, OH (USA), 12-16 Nov 1990). Order Num- 
ber DE91006243. Source: OSTI; NTIS; INIS; GPO Dep. 

We report measurements of the time response of fast-gated, 
micro- channel plate (MCP) detectors, using a <10 ps pulsewidth 
ultra-violet laser and an electronic sampling system to measure 
time resolutions to better than 25 ps. The results show that framing 
times of less than 100 ps are attainable with high gain. The data is 
compared to a Monte Carlo calculation, which shows good agree- 
ment. We also measured the relative sensitivity as a function of DC 
bias, and saturation effects for large signal inputs. In part B, we 
briefly describe an electrical “time-of-flight” technique, which we 
have used to measure the response time of a fast-gated mi- 
crochannel plate (MCP). Thinner MCP’s than previously used have 
been tested, and, as expected, show fast gating times and smaller 
electron multiplication. A preliminary design for an x-ray pinhole 
camera, using a thin MCP, is presented. 7 refs., 6 figs. 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 6986, 6988, 7207, 7645, 8052, 8777, 
9012, 9050 


8118 (CONF-9010243-11) Status of the new GLAD [Glass, 
Liquids, and Amorphous Material Ditfractometer] instrument at 
IPNS. Crawford, R.K.; Carpenter, J.M.; Dejus, R.; Haumann, J.R.; 
Kleb, R.; Montague, D.G.; Price, D.L.; Susman, S. Argonne Na- 
tional Lab., IL (USA). 1990. 11p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. From International col- 
laboration on advanced neutron sources; Tsukuba (Japan); 21-26 
Oct 1990. Order Number DE91006495. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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The complete fiight path for the new glass, liquids, and amor- 
phous materials diffractometer (GLAD) at IPNS is now in place, 
and 160 linear-position-sensitive detectors have been installed. 
This paper discusses the final instrument configuration and calibra- 
tion of the instrument. Some of the development of instrument 
components and data analysis software utilizing the GLAD proto- 
type, which operated for ~ 2 years prior to the installation of 
GLAD, are also discussed. 10 refs., 7 figs. 


8119 (DOE/ER/13613-29) Construction and evaluation of 
a regenerable flouroimmunochemical-based fiber optic biosen- 
sor. Bowyer, J.R. (Tennessee Univ., Knoxville, TN (USA). Dept. of 
Chemistry); Alarie, J.P.; Sepaniak, M.J.; Vo-Dinh, Tuan; Thomp- 
son, R.Q. Tennessee Univ., Knoxville, TN (USA). Dept. of 
Chemistry. [1990]. 30p. Sponsored by U.S. DOE Energy Research; 
National Science Foundation. DOE Contract FG05-86ER13613. 
Contract CHE-8708581. Order Number DE91004886. Source: 
OSTI; NTIS; GPO Dep. 

A microscale fiber optic biosensor that is capable of in situ re- 
generation is described and characterized. By combining recently 
developed fiber optic sensing technology with a capillary column 
reagent delivery system, it is possible to perform a variety of 
benchtop affinity assay procedures repetitively and remotely. The 
configuration of the sensing chamber at the terminus of the fiber is 
an important design feature. The construction and operation of the 
sensor is described and the results of evaluations of the sensor us- 
ing an antibody/antigen system are presented. Affinity assay steps 
such as the delivery of solid phase affinity reagents, secondary 
reagents, and rinse solutions are demonstrated. Sampling is ac- 
complished by mild aspiration. Coefficients of variation (CVs) for 
these steps are all less than 10. The capability of selectivity mea- 
suring fluorescently-labeled anti-rabbit-immunoglobulin G (IgG), in 
the present of a similar protein, utilizing its immunospecific interac- 
tion with rabbit-lgG beads, is demonstrated and exhibits a CV of 
6.2. A near linear calibration plot is presented over a concentration 
range of 0.011 mg mi-' (approximately the limit of detection) to 
0.11mg mi-'. 30 refs., 4 figs., 2 tabs. 


8120 (K/QT-390) Chlorofluorocarbon leak detection tech- 
nology. Munday, E.B. Oak Ridge K-25 Site, TN (USA). Dec 1990. 
39p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840T21400. Order Number DE91006906. Source: OSTI; 
NTIS; GPO Dep. 

There are about 590 large coolant systems located at the 
Portsmouth Gaseous Diffusion Plant (PORTS) and the Paducah 
Gaseous Diffusion Plant (PGDP) leaking nearly 800,000 Ib of R- 
114 refrigerant annually (1989 estimate). A program is now under 
way to reduce the leakage to 325,000 Ib/year — an average loss of 
551 Ib/year (0.063 Ib/h) per coolant system, some of which are as 
large as 800 ft. This report investigates leak detection technologies 
that can be used to locate leaks in the coolant systems. Included 
are descriptions, minimum leak detection rate levels, advantages, 
disadvantages, and vendor information on the following technolo- 
gies: bubbling solutions; colorimetric leak testing; dyes; halogen 
leak detectors (coronea discharge detectors; halide torch detectors, 
and heated anode detectors); laser imaging; mass spectroscopy; 
organic vapor analyzers; odorants; pressure decay methods; solid- 
state electrolytic-cell gas sensors; thermal conductivity leak 
detectors; and ultrasonic leak detectors. 


8121 (PNL-SA-18427) Development of an automated 
chemical analysis system. Bennett, D.W. (Pacific Northwest Lab., 
Richland, WA (USA)); Dodson, M.G.; Schur, A.; McGrail, B.P.; 
Shorpik, J.R.; Barich, J.J. Pacific Northwest Lab., Richland, WA 
(USA). ‘Nov 1990. 4p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC06-76RL01830. (CONF-9011131-3: Robots 15 
conference, Detroit, MI (USA), 13-15 Nov 1990). Order Number 
DE91005522. Source: OSTI; NTIS; GPO Dep. 

Industrial robots, enhanced with an improved user interface, 
have been successfully implemented to improve productivity while 
minimizing worker exposure during chemical analysis of hazardous 
waste samples. The most significant advantage of the automated 
system may be the capability of monitoring and recording the steps 
in a procedure in real time for quality control purposes. This report 
briefly describes the use of a high-reliability, selectively compiaint 


assembly robot arm used to implement EPA test method 3050. Re- 
sutts from the chemical analysis were compared with results from 
an EPA certified lab and inter-laboratory round robin. 4 refs. 
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8122 (DOE/FTR-91005342) [Design and fabrication of 
large ultra-precision machine tools]: Foreign trip report, Au- 
gust 23—September 12, 1990. Stowers, |.F. Lawrence Livermore 
National Lab., CA (USA). 10 Dec 1990. 8p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE91005342. Source: OSTI; NTIS; GPO Dep. 

Both DOE and the SDI-DEW Program have asked LLNL to study 
the feasibility of designing and constructing large ultra-precision 
machine tools for directly machining and inspecting precision com- 
ponents for the Nuclear Weapons Complex and for the SDI 
sponsored Zenith Star Program. Attendance at the CIRP meeting 
afforded us an opportunity to survey the status of world-wide re- 
search on large precision machine tools. 


8123 (K/DSRD-263) Confirming the Lanchestrian linear- 
logarithmic model of attrition. Hartley, D.S. Ill. Oak Ridge K-25 
Site, TN (USA). Dec 1990. 143p. Sponsored by U.S. Department 
of Defense. DOE Contract AC05-840T21400. Order Number 
DE91006904. Source: OSTI; NTIS; GPO Dep. 

This paper is the fourth in a series of reports on the break- 
through research in historical validation of attrition in conflict. 
Significant defense policy decisions, including weapons acquisition 
and arms reduction, are based in part on models of conflict. Most 
of these models are driven by their attrition algorithms, usually 
forms of the Lanchester square and linear laws. None of these al- 
gorithms have been validated. The results of this paper confirm the 
results of earlier papers, using a large database of historical re- 
sults. The homogeneous linear-logaritnmic Lanchestrian attrition 
model is validated to the extent possible with current initial and fi- 
nal force size data and is consistent with the Iwo Jima data. A 
particular differential linear-logarithmic model is described that fits 
the data very well. A version of Helmbold’s victory predicting pa- 
rameter is also confirmed, with an associated probability function. 
37 refs., 73 figs., 68 tabs. 


8124 (UCRL-JC—102831) Photoconductive switching for 
HPM [high power microwave] generation. Pocha, M.D.; Hofer, 
W.W. Lawrence Livermore National Lab., CA (USA). [1990]. 12p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-900617S-6: 5. national conference on 
high-power microwave technology, West Point, NY (USA), 10-15 
Jun 1990). Order Number DE91005398. Source: OSTI; NTIS; 
GPO Dep. 

Photoconductive switching has been explored at LLNL and 
demonstrated to be a viable technology for high power microwave 
(HPM) generation. This technology enables the development of 
compact, portable, and efficient HPM sources. At LLNL we have 
successfully switched 35 KV in <200 ps using laser triggered, 1 x 
5 x 20 mm GaAs switches. Based on these results we are devel- 
oping an HPM generator with applications for HPM weapons and 
high power, wideband radar. The paper will discuss the physics 
limits and tradeoffs in the application of this technology. Among the 
topics discussed will be switching efficiency, candidate switch ma- 
terials, laser requirements, applicable laser technologies, generator 
configurations, and cooling requirements and techniques. In addi- 
tion to presenting theoretical and practical considerations, the 
paper will discuss on-going work at LLNL and elsewhere. 11 refs., 
2 figs., 1 tab. 


8125 (UCRL-JC—104841) Photoconductive switching for 
high power microwave generation. Pocha, M.D.; Hofer, W.W. 
Lawrence Livermore National Lab., CA (USA). Oct 1990. 10p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (CONF-9011125—4: OPTCON ‘90: SPIE sympo- 
sium on laser science and applications of optics, Boston, MA 
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(USA), 4-9 Nov 1990). Order Number DE91005433. Source: OSTI; 
NTIS; GPO Dep. 

Photoconductive switching is a technology that is being increas- 
ingly applied to generation of high power microwaves. Two primary 
semiconductors used for these devices are silicon and gallium ar- 
senide. Diamond is a promising future candidate material. This 
paper discusses the important material parameters and switching 
modes, critical issues for microwave generation, and future direc- 
tions for this high power, photoconductive switching technology. 


4501 Chemical Explosions and Explosives 


8126 (LA-11982) Evaluation of the NDP [neutron diagnos- 
tie probe] system: Final report, October 1990. Pentaleri, E.A.; 
Eisen, Y.Y. Los Alamos National Lab., NM (USA). Dec 1990. 106p. 
Sponsored by U.S. Department of Defense. DOE Contract W- 
7405-ENG-36. Order Number DE91006786. Source: OSTI; NTIS; 
GPO Dep. 

The neutron diagnostic probe (NDP), an explosive detection sys- 
tem developed by Consolidated Controls Corporation and based on 
the associated-alpha-particle technique, was evaluated. Although 
many problems were found with the prototype system that make it 
useless for most practical applications, the NDP system may be 
considered a successful proof-of-principle for the basic explosive 
detection system design. In addition to evaluating the design and 
performance of the present system, models were developed to es- 
timate the performance that might reasonably be expected from full 
scale systems of different conceptual design. Specific examples in- 
volved various types of bulk and sheet explosives contained in a 
suitcase and a large crate. Also considered were the effects of in- 
nocuous materials surrounding explosives in different scenarios, 
including the deliberate use of shielding materials as a counter- 
measure to detection. 11 refs., 46 figs., 24 tabs. 


8127 (UCRL-52997-Chg.2) LLNL explosives handbook: 
Properties of chemical explosives and explosive simulants: 
Change 2. Dobratz, B.M.; Crawford, P.C. Lawrence Livermore Na- 
tional Lab., CA (USA). 31 Jan 1985. 524p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE91006884. Source: OSTI; NTIS; GPO Dep. 

This handbook presents information and data for high explosives 
(HEs) of interest to programs at the Lawrence Livermore National 
Laboratory (LLNL) and other Department of Energy (DOE) facili- 
ties. It is intended to be useful to the scientist or engineer, the 
novice or expert, who needs to develop a new weapon system, de- 
sign a physics experiment, or select and/or evaluate an existing 
explosive. Research explosives are excluded since most such 
compositions are insufficiently characterized. This compilation is 
therefore limited to production HEs and their components. It is in- 
tended as a working handbook and not a historical document. 
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Refer also to citation(s) 7271, 7997, 8259, 8588, 8903, 9025, 
9052, 9295 


8128 (DOE/IG-0285) Drilling operations at the Nevada 
Test Site. USDOE Office of Inspector General, Albuquerque, NM 
(USA). Western Regional Office. 29 May 1990. 15p. Sponsored by 
U.S. DOE Office of Administration and Human Resource Manage- 
ment. Source: OSTI (Free of Charge). 

Report to The Secretary. 

The Nevada Operations Office (NV) is responsible for supporting 
the nuclear test programs of the Los Alamos and Lawrence Liver- 
more National Laboratories. This support includes the drilling of 
test holes for nuclear device testing a the Nevada Test Site (NTS). 
The purpose of this audit was to assess the effectiveness of the 
Department of Energy’s management of test hole inventories at the 
NTS. Our audit disclosed that NV accumulated a large inventory of 
unused test holes and approved drilling additional holes for which 
neither laboratory (Los Alamos nor Livermore) had identified a 
need. The overdrilling of test holes occurred because NV did not 
comply with good inventory practices that would have had NV’s 
approving official question the need for, and the timing of, the labo- 
ratories’ drilling requests. Instead, NV gave perfunctory approval to 
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the laboratories’ work orders for drilling test holes, and emphasized 
keeping two drill rig crews busy and satisfying the laboratories’ de- 
mands for dedicated drilling personnel. Although NV did not agree 
that overdrilling had occurred, it has cut back its drilling activities 
and estimated that this will save abut $7.6 million annually. NV 
agreed with the recommendations in the report and has taken cor- 
rective actions. 


8129 (DOE/NV/10630—7) Operation Cornerstone onsite ra- 
diological safety report for announced nuclear tests, October 
1988-September 1989. Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (USA). Aug 1990. 106p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract ACO8-89NV10630. Order 
Number DE91005787. Source: OSTI; NTIS; GPO Dep. 

Cornerstone was the name assigned to the series of under- 
ground nuclear experiments conducted at the Nevada Test Site 
(NTS) from October 1, 1988, through September 30, 1989. This 
report includes those experiments publicly announced. Remote ra- 
diation measurements were taken during and after each nuclear 
experiment by a telemetry system. Radiation. Protection Techni- 
cians (RPT) with portable radiation detection instruments surveyed 
reentry routes into ground zeros (GZ) before other planned entries 
were made. Continuous surveillance was provided while personnel 
were in radiation areas and appropriate precautions were taken to 
protect persons from unnecessary exposure to radiation and toxic 
gases. Protective clothing and equipment were issued as needed. 
Complete radiological safety and industrial hygiene coverage were 
provided during drilling and mineback operations. Telemetered and 
portable radiation detector measurements are listed. Detection 
instrumentation used is described and specific operational proce- 
dures are defined. 


8130 (LA-11980-MS) Prompt air fluorescence induced by 
a high-altitude nuclear explosion. Horak, H.G.; Collins, D.G.; 
Holland, R.F.; Sutherland, C.D. Los Alamos National Lab., NM 
(USA). Dec 1990. 89p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-36. Order Number 
DE91006010. Source: OSTI; NTIS; GPO Dep. 

A high-altitude (>100) nuclear explosion emits a large fraction of 
its energy yield in the form of x rays, approximately half of which 
are deposited in the atmospheric layers ~50-90 km, exciting 
prompt fluorescence. This paper examines four of the No* first 
negative bands that fluorescence strongly: AXA 3914(0,0), 
4278(0,1), 4709(0,2), and 5228(0,3) A. We developed both “for- 
ward” and “backward” Monte Carlo procedures and performed 
calculations using Los Alamos CRAY computers to simulate the 
physical problem for the variety of situations that are possible. We 
include the time-dependent treatment of x-ray energy deposition, 
both local and noniocal excitation of fluorescence, multiple scatter- 
ing and transmission of fluorescent photons with the resulting 
enhancement of the longer wavelength No* bands, and chemical 
reactions. A realistic atmospheric model is defined up to 800 km, 
including the troposphere and a Lambert reflecting ground surface 
with given albedo. To expedite such computations we use separate 
spatial meshes in which to carry out the x-ray deposition and fluo- 
rescence light scattering. Examples of our calculated results 
illustrate the effects of explosion yield, geometry, tropospheric scat- 
tering, ground albedo, and temperature of the fluorescing layer. 41 
refs., 38 figs., 12 tabs. 


8131 (UCRL-JC—105337) The effect of friction on simu- 
lated containment of underground nuclear explosions. Attia, 
A.V. Lawrence Livermore National Lab., CA (USA). Nov 1990. 12p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9011149-2: 1990 nuclear explosives code 
developers’ conference, Monterey, CA (USA), 6-9 Nov 1990). Or- 
der Number DE91005064. Source: OSTI; NTIS; GPO Dep. 

The strength of the residual stress field is used as an important 
indicator in assessing the containment of underground nuclear ex- 
plosions. Containment analysis using the COTTAGE geology 
shows considerable cracking in the hard Paleozoic layer, just be- 
low the cavity. The coefficient of friction is the ratio of total shear 
stress applied to a closed fracture surface to normal applied com- 
pressive total stress. Without any friction, the Paleozoic residual 
stress field is weakest. As the friction coefficient is increased from 





0 to 0.5, the Paleozoic residual stress field is strengthened. A fur- 
ther increase of the friction coefficient from 0.5 to 0.8 shows 
strengthened where cracks are closed and weakening where 
cracks remain open. 4 refs., 4 figs., 1 tab. 


8132 (UCRL-JC—106124) Simulations of hypervelocity im- 
pacts by smoothed particle hydrodynamics. Cloutman, L.D. 
Lawrence Livermore National Lab., CA (USA). [1990]. 1ip. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9011149-5: 1990 nuclear explosives code 
developers’ conference, Monterey, CA (USA), 6-9 Nov 1990). Or- 
der Number DE91005264. Source: OSTI; NTIS; GPO Dep. 

The smoothed particle hydrodynamics method has been used to 
simulate several cases of hypervelocity impact. The calculations 
compare favorably with experimental results and with other numeri- 
cal simulations. 12 refs., 6 figs. 
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Refer also to citation(s) 6975, 6976, 6977, 6979, 6980, 7033, 
7034, 7217, 7220, 7222, 7223, 7241, 7247, 7248, 7342, 7343, 
7346, 7347, 7437, 7438, 7469, 7470, 7478, 7483, 7538, 7558, 
7562, 7616, 7866, 8077, 8130, 8191, 8207, 8211, 8247, 8260, 
8265, 8505 


8133 (BNL-45375) A turbulence-driven air fumigation fa- 
cllity for studying air pollution effects on vegetation. Lipfert, F. 
(Brookhaven National Lab., Upton, NY (USA)); Lewin, K.; Hendrey, 
G.; Nagy, J.; Alexander, Y. Brookhaven National Lab., Upton, NY 
(USA). Oct 1990. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-910143-1: 71. annual 
meeting of American Meteorological Society, New Orleans, LA 
(USA), 13-18 Jan 1991). Order Number DE91004753. Source: 
OSTI; NTIS; GPO Dep. 

Studying the effects of atmospheric perturbations on plant growth 
has usually involved compromises between realism and conve- 
nience. Isolating the effects of specific parameters, such as air 
pollution, elevated CO2 concentration, or water stress, requires a 
manipulated rather than a completely natural environment. At- 
tempts to develop large free-air controlled exposure systems date 
back several years, primarily for experimental exposures to ele- 
vated levels of air pollutants such as SO or ozone. These early 
systems suffered from two types of problems: imprecise control of 
the exposure gas concentrations; substantial spatial variability 
within the exposed plots. The Free-Air CO2 Enrichment (FACE) 
open-air fumigation system, developed at Brookhaven National 
Laboratory (BNL), has addressed both of these problem areas. 
This system differs from other free-air exposure systems in that the 
injection gas is pre-diluted in ambient air to an average 3-4% by 
volume, and the injection gas mass flow is adjusted each second 
by the micoprocessor-driven controller. This document discusses 
the design and performance of this facility. 3 refs., 4 figs., 1 tab. 


8134 (BPA-90-39) Ambient weather model research and 
development: Final report. Walker, S.N.; Wade, J.E. Oregon 
State Univ., Corvallis, OR (USA). Energy Resources Research 
Lab. 31 Aug 1990. 103p. Sponsored by U.S. DOE Office of Admin- 
istration and Human Resource Management. DOE Contract 
BI79-89BP01429. Order Number DE91006252. Source: OSTI; 
NTIS; GPO Dep. 

Ratings for Bonneville Power Administration (BPA) transmission 
lines are based upon the IEEE Standard for Calculation of Bare 
Overhead Conductor Temperatures and Ampacity under Steady- 
State Conditions (1985). This steady-state model is very sensitive 
to the ambient weather conditions of temperature and wind speed. 
The model does not account for wind yaw, turbulence, or conduc- 
tor roughness as proposed by Davis (1976) for a rea! time rating 
system. The objective of this research has been to determine (1) 
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how conservative the present rating system is for typical ambient 
weather conditions, (2) develop a probability-based methodology, 
(3) compile available weather data into a compatible format, and 
(4) apply the rating methodology to a hypothetical line. The 
potential benefit from this research is to rate transmission lines sta- 
tistically which will allow BPA to take advantage of any unknown 
thermal capacity. The present deterministic weather model is con- 
servative overall and studies suggest a refined model will uncover 
additional unknown capacity. 14 refs., 40 figs., 7 tabs. 


8135 (CONF-9011100-1) Raingage network characteris- 
tics and runoff model error. Fontaine, T.A. Oak Ridge National 
Lab., TN (USA). [1990]. 9p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From 26. annual 
conference and symposium of the American Water Resources As- 
sociation; Denver, CO (USA); 4-9 Nov 1990. Order Number 
DE91006154. Source: OSTI; NTIS; GPO Dep. 

Most runoff models require calibration using data from observed 
rainfall-runoff events. In situations where the existing raingage 
network is the sole source of rainfall data, the accuracy of the cali- 
bration can be very dependent on the characteristics of the gage 
network. The role of gage arrangement and density on the accu- 
racy of basin average precipitation was evaluated using historic 
extreme rainfall data collected over very dense networks. It was 
found that data from networks with typical gage arrangements and 
densities could be a major source of error in situations commonly 
encountered in urban hydrology. 


8136 (CRIE-T-89038) Development of an atmospheric 
diffusion evaluation method incorporating thermal and topo- 
graphical effects. 3.: Study on turbulence data required for a 
lagrangian particle dispersion model. Ichikawa, Y. (Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan)); Sada, K. 
Central Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. Apr 1990. 32p. (In Japan- 
ese). Order Number DE91736741. Source: OSTI; NTIS (US Sales 
Only). 

In mathematical models on the atmospheric diffusion of air pollu- 
tant, the problem on the application of a Lagrangian particle model 
has been studied. Advantages of this model are as follows: Turbu- 
lent statistics governing diffusion are directly used for the model. 
The model involves little problem associated with numerical analy- 
sis. On the other hand, turbulence data which are difficult to predict 
or to observe are required for calculation. It is necessary to follow 
many particles to obtain satisfactory calculation results, and a lot of 
computer time is required. Sensitivity analyses were executed to 
examine the effect of turbulent quantities on diffusion calculation. 
The results of the analysis show that standard deviation of wind 
fluctuations greatly affects on diffusion calculation. The Kernel 
method where each particle is given density distribution at the cal- 
culation time, is useful to decrease the number of particles used 
for calculation. However it is necessary to use smaller value for the 
spread of particle density. 13 refs., 16 figs., 1 tab. 


8137 (CRIE-T-89039) Development of an atmospheric 
diffusion evaluation method incorporating thermal and topo- 
graphical effects. 4.: Turbulence intensity estimation methods 
using observation results. Sada, K. (Central Research Inst. of 
Electric Power Industry, Tokyo (Japan)); Ichikawa, Y. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. Apr 1990. 32p. (In Japanese). Order 
Number DE91736742. Source: OSTI; NTIS (US Sales Only). 

A two-equation model represented by k-e model is an appropri- 
ate turbulence model to evaluate the average state of a flow. As 
this model is based on the isotropic eddy viscosity concept, how- 
ever, the model cannot estimate the directional intensities of 
turbulence. Accordingly, it is necessary to improve the model to 
apply it to atmospheric diffusion evaluation. This report proposes a 
method to divide the estimated turbulence energy using k-e model 
for the calculation of the flow field. The division result of the turbu- 
lence intensities and the diffusion calculation result using 
Markov-chain model were compared with the results of the wind 
tunnel experiments at a flat place. As a result, it was indicated that 
the methods to divide the turbulence intensities based on the verti- 
cal distribution ratio of observed turbulence intensities at stack 


ERA Vol. 16, No. 3 189 





54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


position and the algebraic representation well estimated the ob- 
served values of turbulence intensities and diffusion results. The 
method to use the vertical distribution of the observed turbulence 
intensities is more practical. 16 refs., 12 figs., 3 tabs. 


8138 (CRIE-T-89076) Estimate of dry deposition of sulfur 
compounds in Japan. Fujita, S. (Central Research Inst. of Electric 
Power Industry, Tokyo (Japan)); .Takahashi, A. Central Research 
Inst. of Electric Power Industry, Komae, Tokyo (Japan). Energy and 
Environment Lab. May 1990. 27p. (In Japanese). Order Number 
DE91736788. Source: OSTI; NTIS (US Sales Only). 

Dry deposition of sulfur compounds was studied. Direct deposi- 
tion of sulfur compounds as gas or particulates without the help of 
precipitation is called dry deposition. The deposition velocities (V) 
of SO 2 gas and sulfate particulates are governed by the earth sur- 
face roughness and the friction velocity, and their deposition rates 
can be expressed as the product of their concentration in the air 
and V. Based on Wesely ? Hicks model, the average deposition 
velocity per 80km square mesh was calculated. In the land area 
the estimated average deposition velocity of SO 2 was 0.5cm/s and 
that of sulfate was 0.2cm/s, and in the water area that of SO 2 was 
0.3cm/s and that of sulfate was 0.02cm/s. The dry deposition rate 
was obtained from the above deposition velocities and the concen- 
tration data. And it was found out that the deposition of SO 2 
accounts for more than 90% of dry deposition rate, and the sulfate 
deposition accounts for little. The dry deposition rate obtained from 
the falling dust data was only about 10% of the value calculated 
with the above model. It is, therefore, considered that most of the 
falling dust is particulate sulfate, and that it is not proper to esti- 
mate the dry deposition rate from the falling dust data. For the 
prediction of dry deposition rate in a long term, a year, a method to 
calculate the rate based on the observed data of gas and particu- 
late concentrations in the air and the deposition velocity is suitable. 
24 refs., 7 figs. 


8139 (DOE/DP/00539-062) Radiation monitoring around 
United States nuclear test areas, calendar year 1989: Offsite 
environmental monitoring report. Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring Systems 
Lab. May 1990. 144p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract Al08-86NV10522 ;Al08-76DP00539. (EPA-600/4- 
90/016). Order Number DE91005910. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report describes the Offsite Radiation Safety Program con- 
ducted during 1989 by the Environmental Protection Agency's 
(EPA’s) Environmental. Monitoring Systems Laboratory-Las Vegas 
(EMSL-LV). This laboratory operates an environmental radiation 
monitoring program in the region surrounding the Nevada Test Site 
(NTS) and at former test sites in Alaska, Colorado, Mississippi, 
Nevada, and New Mexico. The surveillance program is designed to 
measure levels, and trends of radioactivity, if present, in the envi- 
ronment surrounding testing areas to ascertain whether the testing 
is in compliance with existing radiation protection standards, and to 
take action to protect the health and well being of the public in the 
event of any accidental release of radioactive contaminants. Offsite 
levels of radiation and radioactivity are assessed by sampling milk, 
water, and air; by deploying thermoluminescent dosimeters (TLDs) 
and using pressurized ion chambers (PICs); and by biological mon- 
itoring of both animals and humans. To implement protective 
actions, provide immediate radiation monitoring, and obtain envi- 
ronmental samples rapidly after any release of radioactivity, 
personnel with mobile monitoring equipment are placed in areas 
downwind from the test site prior to each test. Comparison of the 
measurements and sample analysis results with background levels 
and with appropriate standards and regulations indicated that there 
was no radioactivity detected offsite by the various EPA monitoring 
networks and no exposure above natural background to the popu- 
lation living in the vicinity of the NTS that could be attributed to 
NTS activities. Trends were evaluated in the Noble Gas and 
Tritium, Milk Surveillance, TLD, and PIC networks, and the Long- 
Term Hydrological Monitoring Program. 35 refs., 68 figs., 32 tabs. 


8140 (DOE/ER/60313-5) [Atmospheric methane research 
program for a study in China]: [Annual progress report]. Ore- 
gon Graduate Center, Beaverton, OR (USA). [1991]. 25p. 
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Sponsored by U.S. DOE Energy Research. DOE Contract FGO6- 
85ER60313. Order Number DE91005573. Source: OSTI; NTIS; 
GPO Dep. 

The most significant results of recent research are the findings 
(1) that methane emissions from rice paddies are strongly depen- 
dent on the soil temperature, and (2) that the fluxes of methane 
from the Chinese rice paddies are up to 10 times greater on aver- 
age compared with fluxes from rice paddies in other parts of the 
world. In addition to the main findings there are a number of other 
significant results. These are: (1) the extension of a time series of 
concentrations of methane (and also of other gases) at Mingin. 
The data now span sufficiently long times to estimate trends and 
seasonal variations and to include Mingin in our global flask sam- 
pling network. (2) We have completed further work on bio-gas pits. 
(3) We have also measured methane in Beijing and found relatively 
low concentrations for an urban area. 8 figs. 


8141 (DOE/ER/60313-6) Sources of methane in China re- 
port on results 1984-1990: Annual progress report. Khalil, 
M.A.K.; Rasmussen, R.A. Oregon Graduate Inst. of Science and 
Technology, Beaverton, OR (USA). Dept. of Environmental Science 
and Engineering. [1990]. 30p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FGO06-85ER60313. Order Number 
DE91005572. Source: OSTI; NTIS; GPO Dep. 

We have now concluded the first two phases of our research in 
China to evaluate emissions of methane. We believe that Chinese 
rice fields are the major source of methane in China and contribute 
significantly to the global cycle of methane. The first phase of our 
studies was exploratory and designed to look at a spectrum of po- 
tential sources in China that included rice agriculture, soils, urban 
areas, biogas pits, and other sources. This phase was also needed 
to establish the infra-structure and logistics for carrying out 
intensive field experiments in remote parts of rural China. The im- 
portance of setting up the program and the enormous logistical 
difficulties in carrying out experiments so far away from our base 
laboratory should not be underestimated. The second phase of our 
research involved very intensive studies of emission rates from se- 
lected Chinese rice fields. The data show that the flux rates at 
these fields were an order of magnitude higher than from US and 
European fields. An important feature of our studies is that they 
were done without interfering with the normal rice growing prac- 
tices of the region. The results of our work also show that the flux 
is strongly influenced by soil temperature with a Q,>) somewhere 
between 2 and 3 for the climatic conditions at Tu Zu. 14 refs. 


8142 (DOE/ER/60876-1) The development and field test- 
ing of a system for determination of ultrafine activity particle 
size distribution and working levels: Final report. Hopke, P.K. 
Clarkson Univ., Potsdam, NY (USA). Dept. of Chemistry. 31 Oct 
1990. 11p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-89ER60876. Order Number DE91004048. Source: 
OSTI; NTIS; GPO Dep. 

Recent investigations of radon decay products in indoor air have 
shown that what has been called the “unattached” fraction is in fact 
an ultrafine size aerosol with diameters in the range of 0.5 to 10 
nm. There are a number of difficulties in characterizing particles in 
this size range. Classical diffusion batteries using screens with high 
mesh numbers do not have the resolution to give detailed informa- 
tion for the ultra fine range. The use of single screens of differing 
mesh numbers (Graded Screen Arrays) either in parallel or in a 
stack configuration can be used to provide these results. However, 
accurately measuring the activity directly attached to the screens is 
difficult because of the attachment of some activity to the back side 
of the screen and the distribution of activity around the individual 
screen wires. A continuous monitoring system that provides infor- 
mation on both the size and charge distributions on these important 
size range particles has been constructed and its behavior charac- 
terized in the laboratory. It has now been field tested and employed 
in several field studies to determine the exposure of individuals to 
radon progeny in the indoor environment. 22 refs., 1 fig., 1 tab. 


8143 (DOE/ID—12082(89)) The Idaho National Engineering 
Laboratory site environmental report for calendar year 1989. 
Hoff, D.L.; Mitchell, R.G.; Bowman, G.C.; Moore, R. USDOE Radi- 
ological and Environmental Sciences Lab., Idaho Falls, ID (USA). 





Jun 1990. 78p. Sponsored by U.S. DOE Nuclear Energy. Order 
Number DE91005444. Source: OSTI; NTIS; INIS; GPO Dep. 

To verify that exposures resulting from operations at the Depart- 
ment of Energy (DOE) nuclear facilities have remained very small, 
each site at which nuclear activities are underway operates an en- 
vironmental surveillance program to monitor the air, water and any 
other pathway where radionuclides from operations might conceiv- 
ably reach workers or members of the public. This report presents 
data collected in 1989 for the routine environmental surveillance 
program conducted by the Radiological and Environmental Sci- 
ences Laboratory (RESL) of DOE and the US Geological Survey 
(USGS) at the Idaho National Engineering Laboratory (INEL) site. 
The environmental surveillance program for the INEL and vicinity 
for 1989 included the collection and analysis of samples from po- 
tential exposure pathways. Three basic groups of samples were 
collected. Those collected within the INEL boundaries will be re- 
ferred to as onsite samples. Samples collected outside, but near, 
the Site boundaries will be referred to as boundary samples or part 
of a group of offsite samples. Samples collected from locations 
considerably beyond the Site boundaries will be referred to as dis- 
tant samples or part of the offsite group. With the exception of 
Craters of the Moon National Monument, the distant locations are 
sufficiently remote from the Site to ensure that detectable radioac- 
tivity is primarily due to natural background sources or sources 
other than INEL operations. 35 refs., 14 figs., 13 tabs. 


8144 (EGG-SARE-9247) Recommended methods for sta- 
tistical analysis of data containing less-than-detectable 
measurements. Atwood, C.L.; Blackwood, L.G.; Harris, G.A.; 
Loehr, C.A. EG and G Idaho, Inc., Idaho Falls, ID (USA). Sep 
1990. 105p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract AC07-761D01570. Order Number DE91006102. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report is a manual for statistical workers dealing with envi- 
ronmental measurements, when some of the measurements are 
not given exactly but are only reported as less than detectable. For 
some statistical settings with such data, many methods have been 
proposed in the literature, while for others few or none have been 
proposed. This report gives a recommended method in each of the 
settings considered. The body of the report gives a brief descrip- 
tion of each recommended method. Appendix A gives example 
programs using the statistical package SAS, for those methods that 
involve nonstandard methods. Appendix B presents the methods 
that were compared and the reasons for selecting each recom- 
mended method, and explains any fine points that might be of 
interest. This is an interim version. Future revisions will complete 
the recommendations. 34 refs., 2 figs., 11 tabs. 


8145 (ENEA-RT-COMB-89-04) EUREX reprocessing plant 
site. 1987 annual meteorology report, Saluggia, Italy. Pereira 
Marcondes, L.S. ENEA, Saluggia (Italy). Dipt. Ciclo del Com- 
bustibile. Mar 1990. 76p. (in Italian). (RT/COMB-89-4). Order 
Number DE91744359. Source: OSTI; NTIS (US Sales Only); INIS. 

This issue is a 1987 Annual Meteorological Report of elaborated 
data based on measurements of temperature, humidity, rainfall, 
solar radiation, wind velocity and Pasquill’s stability categories, ob- 
tained at the EUREX site of Saluggia, Italy. 


8146 (ETDE-mf—1744587) Carbon dioxide emission mini- 
mization potentials in the electric power industry of the 
Federal Republic of Germany. Report of VDEW discussion 
group ‘Climatic problems’. Vereinigung Deutscher Elektriz- 
itaetswerke e.V. (VDEW), Frankfurt am Main (Germany, F.R.). 12 
Feb 1990 87p. (in German). Order Number DE91744587. Source: 
OSTI; NTIS (US Sales Only). 

The VDEW managing board has charged the climatic problems 
discussion group with the development of carbon dioxide emission 
minimization alternatives for the electric power industry. The 
measures proposed had to be evaluated with regard to their mini- 
mization potential, their costs, and their effects on the electric 
power industry. Results were derived from model considerations. 
Among the measures investigated were cogeneration, district heat- 
ing and nuclear energy extensions, extensions with regard to 
renewable energy sources, and the improvement of the efficiency 
of fossil-fuel power plants. (orig/KW). 
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8147 (ETDE-mf-1744625) Oxidative degradation of sul- 
phur compounds under simulated atmospheric conditions. 
Final report. Becker, K.H.; Barnes, |.; Bastian, V. Wuppertal Univ. 
(Gesamthochschule) (Germany, F.R.). Lehrgebiet Physiaklische 
Chemie; Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.). 5 Dec 1989 47p. (in German). Contract BMFT 
07045752. Order Number DE91744625. Source: OSTI; NTIS (US 
Sales Only). 

Within the framework of the project the reactions of OH-radicals 
with SOz, CS2, HeS and organic sulphur containing compounds 
were investigated. The experiments were performed in glass reac- 
tion chambers of 20 to 420 | volume. Since dimethyl sulphide 
(DMS) is globally the most important organic sulphur compound 
emitted to the atmosphere its reaction with OH was given particular 
attention. The reactions of DMS with halogen oxides were also in- 
vestigated. It was established that the presence of air NO, leads to 
uncontrolled chain reactions in the reactions of OH with thiols and 
DMS which had to be avoided in the kinetic analysis. Therefore, 
H2O2 was used as NO,-free OH source. The major products of the 
reaction of OH with CS. were COS and SOs. In the OH + DMS re- 
action SO2 was the major product in the absence of NOx, whereas 
in its presence MSA (methane sulphonic acid) was formed in large 
yields and less SOp. (orig.) With 76 refs., 11 tabs., 8 figs. 


8148 (GSF-BPT-—4/87) Reaction paths and rate constants 
of the reaction of hydroxyl radicals with environmental 
species under tropospheric conditions. Final report. Leonard, 
C. (Fraunhofer-institut fuer Toxikologie und Aerosolforschung (ITA), 
Hannover (Germany, F.R.). Abt. Physikalische Chemie); Wahner, 
A.; Zetzsch, C. Gesellschaft fuer Strahlen- und Umweltforschung 
mbH Muenchen, Neuherberg (Germany, F.R.). Bereich Pro- 
jekttraegerschaften; Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). 1987. 56p. (in German). Con- 
tract BMFT 07 4576 0. Order Number DE91744477. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The uv-laser absorption technique in a multipath cell (with 
excimer-laser photolysis for radical production) is used to investi- 
gate the rate constants of the reaction of OH with carbon 
monoxide. The pressure dependence and the influence of collision 
partners (measurements in pure oxygen up to one atmosphere) of 
this important atmospheric chemical reaction are determined. In the 
kinetic measurements detection limits of 107 OH cm-* are reached 
with millisecond time resolution. Furthermore the application of the 
cw-Laser for stationary OH measurements (for example in smog 
chambers or the free troposphere) is described. The possibilities 
and limits of different detection methods are discussed with respect 
to of noise spectra. Modifications of the apparatus with a frequency 
modulation technique are presented, with an extrapolated detection 
limit of 10° OH cm-%. (orig.) With 43 refs., 16 figs. 


8149 (INIS-GB—277) Radon. At-A-Glance-Series. National 
Radiological Protection Board, Chilton (UK). 1990 1p. Order Num- 
ber DE91617189. Source: OSTI; NTIS (US Sales Only); INIS. 

Folded leaflet. 

This leaflet in the At-a-Glance Series, describes what radon is, 
where it is found, why it presents a risk to health, the official ad- 
vice, and the remedies that are available to reduce radon levels. 
(author). 


8150 (INIS-mf-12163, pp. 91-95) Particle measurement in 
the lower stratosphere. Georgi, B.; Krasenbrink, A. Niedersaech- 
sisches Inst. fuer Radiooekologie, Hannover (Germany, F.R.). 
1990. 144p. (In German). In Niedersaechsisches Institut fuer Ra- 
diooekologie. Annual report 1989. Order Number DE91741090. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The depletion of the ozone-layer cannot be explained without 
catalytic processes on particle surfaces. This is the reason why - 
beside trace elements - particles will be measured during the ger- 
man aircraft ozone campagne. Due to the higher windspeed the 
commonly used impactor inlets have to be replaced by those which 
meet the demands of airplane security. The replacements were 
checked on their reliability of sampling. (orig.). 


8151 (INIS-mf-12163, pp. 97-103) Analysis of background 


aerosol at Mace Head, Ireland. Below, M.; Georgi, B.; Krasen- 
brink, A. Niedersaechsisches Inst. fuer Radiooekologie, Hannover 
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(Germany, F.R.). 1990. 144p. (in German). In Niedersaechsisches 
Institut fuer Radiooekologie. Annual report 1989. Order Number 
DE91741090. Source: OSTI; NTIS (US Sales Only); INIS. 

On the westcoast of Ireland dust measurements with low- 
pressure impactors were carried out. The samples will be analysed 
on their contents of lead, cadmium and mercury. The results will 
be interpreted together with the concentrations and the meteorolog- 
ical parameters. First results show a high dependence of 
concentration on windspeed and -direction, but more exact state- 
ments cannot be made before a later time. (orig.). 


8152 (INIS-mf-12163, pp. 123-134) The influence of rela- 
tive humidity on the dust measurement with the FH 62 I-N [1 
m?.h-']. Comparison of the standard filter GF10 with a 
hydrophobe filter material GF10 HY. Krasenbrink, A. Nieder- 
saechsisches Inst. fuer Radiooekologie, Hannover (Germany, 
F.R.). 1990. 144p. (In German). In Niedersaechsisches Institut fuer 
Radiooekologie. Annual report 1989. Order Number DE91741090. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of relative humidity (rh) can be noticed evidently at 
continuous dust measurements if humidity increases rapidly up to 
more than 90%. This work investigated the possibilities to reduce 
the resulting error of taking up humidity by using two.different types 
of glass fibre filters, the usual GF10 and its hydrophobic version 
GF10 HY. Compared with the results of the GF10 it could be 
shown that the GF10 HY takes up only 63% of humidity per time, 
yielding a concentration peak with an amount of 66% of the GF10 
value. The total amount of absorbed humidity in mass units of the 
dust monitor differed between 30 ug and 50 yg for the GF10, and 
between 20 yg and 40 yg for the GF10 HY filter. (orig.). 


8153 (INIS-mf—12163, pp. 105-121) Particle measurements 
in the city area of Luzern and at a background station (Seebo- 
den/Rigl). Georgi, B.; Below, M. Niedersaechsisches Inst. fuer 
Radiooekologie, Hannover (Germany, F.R.). 1990. 144p. (In Ger- 
man). In Niedersaechsisches Institut fuer Radiooekologie. Annual 
report 1989. Order Number DE91741090. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The data of the particulate air pollution in the city area of Luzern 
and a mountain site (Seeboden/Rigi) for the measuring periode 
10th to 18th of March showed the influence of immissions and mi- 
cro climate on the lower atmosphere pollution. In the city area 
particle concentrations were found, which were 1.7 times higher as 
compared with the remote site. At the mountain site as a back- 
ground station, the concentration was as 3 times lower than in the 
city of Luzern. The influence of raining events on the deposition 
process was shown in the example of the 'Loewenplatz’. At this lo- 
cation the aerosol concentrations decreased during rainfall periods. 
In the gas Nitrogendioxide, the relation between rainfall and con- 
centration was not so evident. It was possible to show a direct 
relation between the gas and its particulate product nitrate. (orig.). 


8154 (KFK-4746) KfK Laboratory for Isotope Technology. 
1989 report on the results of research and development activi- 
tles. Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). 
Lab. fuer Isotopentechnik. Mar 1990. 14p. (In German). Order 
Number DE91744623. Source: OSTI; NTIS (US Sales Only). 

At present, the research and development activities focus on 
thermal waste treatment methods, above all on the classical refuse 
incineration process for which closed-loop pollutant balances are 
produced and process-technology-associated studies for the reduc- 
tion of pollutant loads from waste gas flows are implemented. 
Special emphasis is placed on the fact that the problem of pollu- 
tants is not merely shifted from the atmospheric pathway to the 
water and solid-matter pathways. To this end, the 3R process (flue 
gas scrubbing with residue treatment) was developed. Appropriate 
reaction management will allow the pollutants to be immobilized 
and/or decomposed, and, hence, the residues to be re-used. The 
central research instrument of LIT in the semi-industrial-scale test 
facility TAMARA (test facility for refuse incineration, flue gas treat- 
ment, residue utilization, waste water treatment) with a throughput 
rate of 200 kg wastes/h. This facility went into operation in 1986. 
Together with industry, a demonstration plant will test the 3R pro- 
cess on a semi-industrial scale as from 1987. Within the framework 
of technology transfer, three projects will be implemented i.e. 'De- 
velopment of a long-term sampling system for emission monitoring 
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of flue gases’, "Compact gas mixing station’, and 'Mercury anal- 
yser’. (orig.). 


8155 (NEI-DK-450) Evaluation of possibilities and needs 
for carrying out adjustments on car motors in Denmark: Main 
report. Dansk Teknologisk Inst., Taastrup (Denmark). Auto- og Mo- 
torteknik. Oct 1990 46p. (In Danish). Contract ENS-151/89-2. Order 
Number DE91741526. Source: OSTI; NTIS (US Sales Only). 

EFP-89. 

Older cars tend to use more fuel and to contribute more to pollu- 
tion of the air than those of more recent manufacture. One method 
to improve this situation would be to ensure that the engines of 
these cars were properly adjusted. This would involve routine 
control. The aim of the project was to estimate the number of auto- 
mobiles in Denmark whose motors need adaption to meet the 
general demand for pollution abatement and to evaluate the effects 
of a regular inspection. Measuring and evaluation methods are de- 
scribed in detail and results are presented in the form of tables. It 
was concluded that carbon monoxide emission could be reduced 
by ca. 8%, hydrocarbon by ca. 0.3%, nitrogen oxide by ca. 1.5% 
and that fuel consumption could be minimized by 0.4%. (AB). 


8156 (NEI-DK-451) Evaluation of possibilities and needs 
for carrying out adjustments on car motors in Denmark: Sup- 
plement. Dansk Teknologisk Inst., Taastrup (Denmark). Auto- og 
Motorteknik. Oct 1990 160p. (In Danish). Contract ENS-151/89-2. 
Order Number DE91741527. Source: OSTI; NTIS (US Sales Only). 

EFP-89. 

Collection of data from the measurement of motors of cars in 
Denmark by the Federation of Danish Motor Owners (FDM) in the 
ferm of a supplement to the report of the same title. (AB). 


8157 (NEI-DK-452) Hydrogen chloride bonding on dry 
limestone 2. Energiministeriets Energiforskningsprogram. Miljoe og 
restprodukter. Weinell, C.E.; Ibaek Jensen, P.; Livbjerg, H.; Dam- 
Johansen, K.; Oestergaard, K. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Inst. for Kemiteknik. 1990 65p. (In Danish). 
Contract EM-151/88-29. Order Number DE91741544. Source: 
OSTI; NTIS (US Sales Only). 

EFP-88. 

The present investigation is a continuation of a project which 
was undertaken with the aim of studying the kinetics and the 
mechanisms of the binding reactions and to examine how process 
conditions affect the HCl binding capacity of the solid lime (Faxe 
Hydratkalk). A laboratory fixed bed reactor has been constructed 
and in each run a batch of fresh lime particles and a constant gas 
flow rate were used, and the effluent hydrogen chloride concentra- 
tion in the gas was monitored continuously until the uptake of HCI 
became insignificant. A theoretical model for the progress of the 
reaction is develpted. The model assumes, that the lime consists 
and behaves like small grains (0.07 mum in diameter), and the re- 
action is controlled by diffucion through the solid product layer into 
the unreacted core of lime. The radius of this core shrinks by the 
progres of reaction to be zero by final lime conversion, Xmax. The 
model is fitted to the data assuming CSTR conditions in the reac- 
tor. By relative high temperature (600-1000 deg. C) the binding 
capacity of HCl appeared to decrease. (author). 


8158 (NEI-DK—456) Relative test of precision 1989. Hol- 
land, D. DK-Teknik, Soeborg (Denmark). Oct 1989 73p. (In Danish). 
Order Number DE91741574. Source: OSTI; NTIS (US Sales Only). 
During the first 6 months of 1989 tests on relative precision were 
made on 14 SO2 and NO emission monitors installed in 8 Danish 
power plants. When the value of the relative precision is <= 15% 
the monitors fulfil the requirements for monitors in power plants. 14 
of the tested 20 monitors complied with these. Generally, the low- 
est values were found in plants where the monitors were inspected 
daily and regulary calibrated. A comparison of the wet chemical 
reference method and reference monitoring was made. (CLS). 


8159 (NEI-DK-457) Long term testing of - 3 SO2 monitors 
- 3 NO monitors. Holland, D. DK-Teknik, Soeborg (Denmark). Oct 
1989 55p. (in Danish). Order Number DE91741575. Source: OSTI; 
NTIS (US Sales Only). 





From 17th October 1988 and until 6th March 1989 long term 
testing of 3 SO2 and 3 NO monitors have been studied. The moni- 
tor types are : Lear Siegler, Procal, Sick and Codel. The testing 
showed that the monitors have not been regularly inspected and 
calibrated, and therefore they have been out of action for long peri- 
ods. Routine control can increase the accuracy of the NO and SO2 
determination. Finally, a relative precision test was carried out. 
(CLS). 


8160 (NEI-DK-458) Measuring differences of gas concen- 
tration in furnace rooms. Holland, D. DK-Teknik, Soeborg 
(Denmark). Sep 1989 36p. (in Danish). Order Number 
DE91741576. Source: OSTI; NTIS (US Sales Only). 

Measuring of concentrations of O02, CO2, CO and NOx in the 
flue gas from Studstrupvaerket, Denmark. Measurements have 
been taken in a cross section of the reheater in order to examine 
whether the results can be used in an evaluation of the single 
burners calibration. (CLS). 


8161 (NEI-DK-459) Optimization of dioxin removal by 
semi-dry flue gas cleaning on full scale incinerator. Energimin- 
isteriets Energiforskningsprogram. Miljoe og restprodukter. Kragh 
Nielsen, K. Niro Atomizer A/S, Soeborg (Denmark). [1990] 133p. 
Contract ENS-1323/89-9. Order Number DE91741582. Source: 
OSTI; NTIS (US Sales Only). 

EFP-89. 

Investigations were carried out in Denmark at Amagerforbraend- 
ing flue gas cleaning system to find how requirements to dioxin 
and mercury removal would influence the operating parameters of 
the flue gas cleaning. The system consists of a spray dryer fol- 
lowed by a pulse jet filter operating in single pass mode and 
utilizing hydrated lime as absorbent. The effect of spray dryer ab- 
sorber outlet temperature together with the effect of using two dry 
additives with regard to removal of mercury and chlorinated dioxins 
and furanes was investigated. It was concluded that lower spray 
dryer absorber outlet temperature resulted in lower emissions of 
mercury and chlorinated dioxins and furanes, and that addition of 
activated carbon has a positive effect on mercury removal. The ef- 
fect on chlorinated dioxins and furanes is difficult to estimate due 
to the high removal >98% without additive. The lowest outlet lev- 
els were obtained at low spray dryer absorber outlet temperature 
and with active carbon added. By addition of activated carbon even 
a 10 factor increase in inlet values of mercury and chlorinated 
dioxins and furnaces could be reduced to levels below 100 mu Hg/ 
Nm3 and < 0,1 ng toxic equivalents TCDD/Nm3 at 10% O2. Outlet 
levels of chlorinated dioxin and furanes were below 0,1 ng toxic 
equivalents TCDD/Nm3, thus no changes in normal operation pa- 
rameters were necessary to secure values below 0,1 ng. Changes 
in normal operation parameters are necessary to secure mercury 
emissions below 100 mug/Nm3 at 10% O2. The mercury emission 
can be reduced by adding activated carbon and/or reducing spray 
dryer outlet temperature. (AB) 11 refs. 


8162 (ORNL-6640) Greenhouse gas emissions in Sub- 
Saharan Africa. Graham, R.L.; Perlack, R.D.; Prasad, A.M.G.; 
Ranney, J.W.; Waddle, D.B. Oak Ridge National Lab., TN (USA). 
Nov 1990. 136p. Sponsored by US Agency for International Devel- 
opment. DOE Contract AC05-840R21400. Order Number 
DE91005629. Source: OSTI; NTIS; GPO Dep. 

Current and future carbon emissions from land-use change and 
energy consumption were analyzed for Sub-Saharan Africa. The 
energy sector analysis was based on UN energy data tapes while 
the land-use analysis was based on a spatially-explicit land-use 
model developed specifically for this project. The impacts of differ- 
ent energy and land-use strategies on future carbon emissions 
were considered. (A review of anthropogenic emissions of methane, 
nitrous oxides, and chlorofluorocarbons in Sub-Saharan Africa indi- 
cated that they were probably minor in both a global and a regional 
context. The study therefore was focused on emissions of carbon 
dioxide.) The land-use model predicts carbon emissions from land 
use change and the amount of carbon stored in vegetation (carbon 
inventory) on a yearly basis between 1985 and 2001. Emissions 
and inventory are modeled at 9000 regularly-spaced point locations 
in Sub-Saharan Africa using location-specific information on vege- 
tation type, soils, climate and deforestation. Vegetation, soils, and 
climate information were derived from continental-scale maps while 
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relative deforestation rates(% of forest land lost each year) were 
developed from country-specific forest and deforestation statistics 
(FAO Tropical Forest Resources Assessment for Africa, 1980). The 
carbon emissions under different land use strategies in Sub- 
Saharan Africa were analyzed by modifying deforestation rates and 
altering the amount of carbon stored under different land uses. The 
considered strategies were: preservation of existing forests, imple- 
mentation of agroforestry, and establishment of industrial tree 
plantations. 82 refs., 16 figs., 25 tabs. 


8163 (ORNL/FTR-3857) [Limiting the greenhouse effect]: 
Foreign trip report, December 7, 1990-December 19, 1990. 
Fulkerson, W. Oak Ridge National Lab., TN (USA). 10 Jan 1991. 
23p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE91006346. Source: OSTI; 
NTIS; GPO Dep. 

The Dahlem Conference on controlling CO. in the atmosphere 
focused on research needs broadly defined. The RD&D needs dis- 
cussed tended to be social-institutional rather than technically 
oriented perhaps because of the propensity of most attendees, but 
many important ideas emerged, including those related to ques- 
tions on technology adoption by both developed, emerging, or 
transition economics. The European attendees appeared to be 
strongly devoted to reducing emissioris, and doing it soon using ef- 
ficiency improvement and ultima‘ -'ly renewables. The importance of 
efficiency improvement was univ.2’sally accepted, but the extent to 
which it can be relied upon is a major uncertainty for everyone ex- 
cept the most zealous. There was no detailed discussion of what 
could be done to encourage the more rapid adoption of renew- 
ables. Most attendees seemed to have discounted nuclear, but, at 
any rate, the problems of reviving nuclear worldwide were not dis- 
cussed in detail. 


8164 (ORNL/FTR-3860) [Limiting the greenhouse effect]: 
Foreign trip report, December 7, 1990-December 14, 1990. 
Rayner, S. Oak Ridge National Lab., TN (USA). 7 Jan 1991. 92p. 
Sponsored by U.S. DOE Office of Administration and Human Re- 
source Management. DOE Contract AC05-840R21400. Order 
Number DE91006805. Source: OSTI; NTIS; GPO Dep. 

Traveler attended the Dahiem Research Conference organized 
by the Freien Universitat, Berlin. The subject of the conference 
was Limiting the Greenhouse Effect: Options for Controlling Atmo- 
spheric CO2 Accumulation. Like all Dahlem workshops, this was a 
meeting of scientific experts, although the disciplines represented 
were broader than usual, ranging across anthropology, economics, 
international relations, forestry, engineering, and atmospheric 
chemistry. Participation by scientists from developing countries was 
limited. The conference was divided into four multidisciplinary 
working groups. Traveler acted as moderator for Group 3 which ex- 
amined the question “What knowledge is required to tackle the 
principal social and institutional barriers to reducing CO, emis- 
sions”? The working rapporteur was Jesse Ausubel of Rockefeller 
University. Other working groups examined the economic costs, 
benefits, and technical feasibility of options to reduce emissions 
per unit of energy service; the options for reducing energy use per 
unit of GNP; and the significant of linkage between strategies to re- 
duce CO, emissions and other goals. Draft reports of the working 
groups are appended. Overall, the conference identified a number 
of important research needs in all four areas. It may prove particu- 
larly important in bringing the social and institutional research 
needs relevant to climate change closer to the forefront of the sci- 
entific and policy communities than hitherto. 


8165 (ORNUTM-11624) Development and application of 
procedures to evaluate air quality and visibility impacts of 
low-altitude flying operations. Liebsch, E.J. Oak Ridge National 
Lab., TN (USA). Aug 1990. 54p. Sponsored by U.S. Department of 
Defense. DOE Contract AC05-840R21400. Order Number 
DE91005649. Source: OSTI; NTIS; GPO Dep. 

This report describes the development and application of proce- 
dures to evaluate the effects of low-altitude aircraft flights on air 
quality and visibility. The work summarized in this report was 
undertaken as part of the larger task of assessing the various po- 
tential environmental impacts associated with low-altitude military 
airspaces. Accomplishing the air quality/visibility analysis for the 
GEIS included (1) development and application of an integrated air 
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quality model and aircraft emissions database specifically for Mili- 
tary Training Route (MTR) or similar flight operations, (2) selection 
and application of an existing air quality model to analyze the more 
widespread and less concentrated aircraft emissions from military 
Operations Areas (MOAs) and Restricted Areas (RAs), and (3) de- 
velopment and application of procedures to assess impacts of 
aircraft emissions on visibility. Existing air quality models were con- 
sidered to be inadequate for predicting ground-level concentrations 
of pollutants emitted by aircraft along MTRs; therefore, the Single- 
Aircraft Instantaneous Line Source (SAILS) and Multiple-Aircraft 
instantaneous Line Source (MAILS) models were developed to es- 
timate potential impacts along MTRs. Furthermore, a protocol was 
developed and then applied in the field to determine the degree of 
visibility impairment caused by aircraft engine exhaust plumes. 19 
refs., 2 figs., 3 tabs. 


8166 (PNL—6450-37-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report, November 1990. Finch, 
S.M. (comp.). Pacific Northwest Lab., Richland, WA (USA). 1990. 
52p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC06-76RL01830. Order Number DE91005297. Source: OSTI; 
NTIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
Project is to estimate the radiation doses that populations could 
have received from nuclear operations at Hanford since 1944. The 
project is being managed and conducted by the Pacific Northwest 
Laboratory (PNL) under the direction of an independent Technical 
Steering Panel (TSP). The project is divided into the following tech- 
nical tasks. These tasks correspond to the path radionuclides 
followed, from release to impact on humans (dose estimates). The 
Source Terms Task develops estimates of radioactive emissions 
from Hanford facilities since 1944. The Environmental Transport 
Task reconstructs the movement of radioactive materials from the 
areas of release to populations. The Environmental Monitoring 
Data Task assembles, evaluates, and reports historical environ- 
mental monitoring data. The Demographics, Agriculture, Food 
Habits Task develops the data needed to identify the populations 
that could have been affected by the releases. In addition to popu- 
lation and demographic data, the food and water resources and 
consumption patterns for populations are estimated because they 
provide a primary pathway for the intake of radionuclides. The 
Environmental Pathways and Dose Estimates Task use the infor- 
mation produced by the other tasks to estimate the radiation doses 
populations could have received from Hanford radiation. Project 
progress is documented in this monthly report, which is available to 
the public. 3 figs., 3 tabs. 


8167 (PNL-7346) Hanford Site environmental report for 
calendar year 1989. Jaquish, R.E.; Bryce, R.W. (eds.). Pacific 
Northwest Lab., Richland, WA (USA). May 1990. 355p. Sponsored 
by U.S. DOE Environment Health & Safety. DOE Contract ACO6- 
76RL01830. Order Number DE91002958. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report is a summary of the environmental status of the Han- 
ford Site in 1989. It includes descriptions of the Site and its 
mission, the status of compliance with environmental regulations, 
planning and activities to accomplish compliance, environmental 
protection and restoration activities, and environmental monitoring. 
97 refs., 67 figs., 14 tabs. 


8168 (PNL-SA-18459) Long-term environmental monitor- 
ing at Hanford, Washington. Gray, R.H. Pacific Northwest Lab., 
Richland, WA (USA). Nov 1990. 20p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC06-76RL01830. (CONF- 
901191—4: Superfund '90: 11. annual national conference and 
exhibition of the Hazardous Materials Control Research Institute, 
Washington, DC (USA), 26-28 Nov 1990). Order Number 
DE91005707. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental monitoring has been an ongoing activity on the 
US Department of Energy's Hanford Site in southeastern Washing- 
ton for over 45 years. Objectives are to detect and assess potential 
impacts of Site operations (nuclear and nonnuclear) on air, surface 
and ground water, foodstuffs, fish, wildlife, soils and vegetation. 
Data from monitoring efforts are used to calculate the overall radio- 
logical dose to humans working onsite or residing in nearby 
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communities. In 1988, measured Hanford Site perimeter concentra- 
tions of airborne radionuclides were below applicable guidelines. In 
addition to monitoring radioactivity in fish and wildlife, population 
numbers of key species are determined. Chinook salmon (On- 
corhynchus tshawytscha) spawning in the Columbia River at 
Hanford has increased in recent years with a concomitant increase 
in winter roosting activity of bald eagles (Haliaeetus 
leucocephalus). An elk (Cervus elaphus) herd, established by im- 
migration in 1972, is increasing. The Hanford Site also serves as a 
refuge for Canada good (Branta canadensis) and great blue heron 
(Ardea herodias), and various plants and other animals, e.g., 
(Odocoileus hemionus) and coyote (Canis latrans). 32 refs., 4 figs. 


8169 (PNL-SA-18767) Imbedding dynamic responses with 
imperfect information into static portraits of the regional im- 
pact of climate change. Yohe, G.W. (Wesleyan Univ., Middletown, 
CT (USA)). Pacific Northwest Lab., Richland, WA (USA). Nov 
1990. 20p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO6-76RL01830. (CONF-9011150—1: International workshop 
on the natural resource and economic implications of global climate 
change, Interlaken (Switzerland), 5-9 Nov 1990). Order Number 
DE91004744. Source: OSTI; NTIS; GPO Dep. 

It is becoming increasingly clear, at least on a theoretical level, 
that modelers of the potential impacts of climate change must im- 
pose that change upon the world as it will be configured sometime 
in the future rather than confine their attention to considerations of 
what would happen to the world as it looks now. Initial baselines 
which focus on current circumstances are certainly worthwhile 
points of departure in any study, of course, but the truth is that so- 
cial, economic, and political systems will evolve as the future 
unfolds; and careful analysis of that evolution across a globe expe- 
riencing changes in its climate must be undertaken, as well. In the 
vernacular of the analysts’ workroom, while it may be interesting to 
try to see what would happen to “dumb farmers” who continue to 
do things as they always have regardless of what happens, it is 
critically important to evaluate the need for any sort of policy re- 
sponse to climate change in a world of “smart farmers” who will 
have observed the ramifications of climate change and responded 
in their own best interest. 9 refs., 2 figs. 


8170 (PNL-SA-18815) Greenhouse gases: What is their 
role in climate change?. Edmonds, J.A. (Pacific Northwest Lab., 
Richland, WA (USA)); Chandler, W.U.; Wuebbies, D. Pacific North- 
west Lab., Richland, WA (USA). Dec 1990. 41p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC06-76RL01830. 
(CONF-901262—1: Dahlem workshop on limiting greenhouse effect: 
options for controlling atmospheric CO2 accumulation, Berlin (Ger- 
many, F.R.), 9-14 Dec 1990). Order Number DE91005447. Source: 
OSTI; NTIS; GPO Dep. 

This paper summarizes information relevant to understanding the 
role of greenhouse gases in the atmosphere. It examines the na- 
ture of the greenhouse effect, the Earth's radiation budget, the 
concentrations of these gases in the atmosphere, how these con- 
centrations have been changing, natural processes which regulate 
these concentrations of greenhouse gases, residence times of 
these gases in the atmosphere, and the rate of release of gases 
affecting atmospheric composition by human activities. We address 
the issue of the greenhouse effect itself in the first section. In the 
second section we examine trends in atmospheric concentration of 
greenhouse gases and emissions sources. In the third section, we 
examine the natural carbon cycle and its role in determining the at- 
mospheric residence time of carbon dioxide (CO2). In the fourth 
section, we examine the role atmospheric chemistry plays in the 
determining the concentrations of greenhouse gases. This paper is 
not intended to be an exhaustive treatment of these issues. Ex- 
haustive treatments can be found in other volumes, many of which 
are cited throughout this paper. Rather, this paper is intended to 
summarize some of the major findings, unknowns, and uncertain- 
ties associated with the current state of knowledge regarding the 
role of greenhouse gases in the atmosphere. 57 refs., 11 figs., 11 
tabs. 


8171 (PNL-SA-18876) Environmental monitoring, restora- 
tion and assessment: What have we learned?. Gray, R.H. (ed.). 
Pacific Northwest Lab., Richland, WA (USA). 1990. 340p. Spon- 
sored by U.S. DOE Energy Research. DOE Contract 





AC06-76RL01830. (CONF-891053—: 28. Hanford life sciences sym- 
posium on environmental monitoring, restoration and assessment: 
what have we learned?, Richland, WA (USA), 16-19 Oct 1989). Or- 
der Number DE91004883. Source: OSTI; NTIS; INIS; GPO Dep. 

The Twenty-Eighth Hanford Symposium on Health and the Envi- 
ronment was held in Richland, Washington, October 16-19, 1989. 
The symposium was sponsored by the US Department of Energy 
and the Pacific Northwest Laboratory, operated by Battelle Memo- 
rial Institute. The symposium was organized to review and evaluate 
some of the monitoring and assessment programs that have been 
conducted or are currently in place. Potential health and environ- 
mental effects of energy-related and other industrial activities have 
been monitored and assessed at various government and private 
facilities for over three decades. Most monitoring is required under 
government regulations; some monitoring is implemented because 
facility operators consider it prudent practice. As a result of these 
activities, there is now a substantial radiological, physical, and 
chemical data base for various environmental components, both in 
the United States and abroad. Symposium participants, both plat- 
form and poster presenters, were asked to consider, among other 
topics, the following: Has the expenditure of millions of dollars for 
radiological monitoring and assessment activities been worth the 
effort? How do we decide when enough monitoring is enough? 
Can we adequately assess the impacts of nonradiological compo- 
nents — both inorganic and organic — of wastes? Are current 
regulatory requirements too restrictive or too lenient? Can monitor- 
ing and assessment be made more cost effective? Papers were 
solicited in the areas of environmental monitoring; environmental 
regulations; remediation, restoration, and decommissioning; model- 
ing and dose assessment; uncertainty, design, and data analysis; 
and data management and quality assurance. Individual reports 
are processed separately for the databases. 


8172 (SAND-90-0301) 1989 environmental monitoring re- 
port, Sandia National Laboratories, Albuquerque, New Mexico. 
Hwang, S.; Chavez, G.; Phelan, J.; Parsons, A.; Yeager, G.; 
Dionne, D.; Schwartz, B.; Wolff, T.; Fish, J.; Gray, C.; Thompson, 
D. Sandia National Labs., Albuquerque, NM (USA). May 1990. 
216p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. Order Number DE91004987. Source: OSTI; 
NTIS; GPO Dep. 

This 1989 report contains monitoring data from routine radiologi- 
cal and nonradiological environmental surveillance activities. 
Summaries of significant environmental compliance programs in 
progress such as National Environmental Policy Act documenta- 
tion, environmental permits, environmental restoration, and various 
waste management programs for Sandia National Laboratories in 
Albuquerque (SNL, Albuquerque) are included. The maximum off- 
site dose impact was calculated to be 8.8 x 10-* mrem. The total 
Albuquerque population received a collective dose of 0.097 person- 
rem during 1989 from SNL, Albuquerque, operations. As in the 
previous year, SNL, Albuquerque, operations in 1989 had no ad- 
verse impact on the general public or on the environment. 46 refs., 
20 figs., 31 tabs. 


8173 (SAND-90-0302) 1989 environmental monitoring re- 
port, Tonopah Test Range, Tonopah, Nevada. Hwang, S.; 
Phelan, J.; Wolff, T.; Yeager, G.; Dionne, D.; West, G. Sandia Na- 
tional Labs., Albuquerque, NM (USA). May 1990. 45p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract ACO04-76DP00789. 
Order Number DE91004989. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the environmental surveillance activities 
conducted by Environmental Protection Agency (EPA) and 
Reynolds Electrical and Engineering Company (REECo) for the 
Tonopah Test Range (TTR) operated by Sandia National Laborato- 
ries (SNL). Other environmental compliance programs such as 
National Environmental Policy Act of 1969 (NEPA), environmental 
permits, environmental restoration, and waste management pro- 
grams are also included. The maximum offsite dose impact from 
1989 operations was 8.7 x 10-* mrem as a result of an unusual 
occurrence. The population received a collective dose of 1.2 x 
10-5 person-rem from this incidence, while the same populations 
received 4.94 person-rem from natural background radiation. The 
1989 SNL, TTR operations had no adverse impact on the general 
public or the environment. 18 refs., 2 figs., 14 tabs. 
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8174 (UCRL-50027-89) Environmental report for 1989. 
Sims, J.M.; Surano, K.A.; Lamson, K.C.; Brown, M.G.; Gallegos, 
G.M. (eds.). Lawrence Livermore National Lab., CA (USA). [1990]. 
258p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48. Order Number DE91004938. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report documents the results of the Environmental Monitor- 
ing Program at the Lawrence Livermore National Laboratory (LLNL) 
and presents summary information about environmental compli- 
ance efforts for 1989. To enable evaluation of the effect of LLNL 
operations on the local environment, measurements were made at 
both the Livermore site and nearby Site 300 of direct radiation and 
a variety of radionuclides and chemical pollutants in ambient air, 
soil, sewage effluent, surface water, groundwater, vegetation, and 
foodstuff. Evaluations were made of LLNL's compliance with all 
applicable guides, standards, and limits for radiological and nonra- 
diological emissions to the environment. The monitoring data 
demonstrate that LLNL was in compliance with environmental laws 
and regulations concerning emission and discharge of materials to 
the environment. In addition, the monitoring data demonstrate that 
the environmental impacts of LLNL are minimal and pose no threat 
to the public or the environment. 98 refs., 40 figs., 77 tabs. 


8175 (UCRL-ID-104988) Analysis of meteorological data 
from three sites in the northeastern United States for applica- 
tion of EPA AIRDOS code. Gouveia, F. Lawrence Livermore 
National Lab., CA (USA). Nov 1990. 58p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91004982. Source: OSTI; NTIS; GPO Dep. 

Meteorological data for the entire year of 1989 were collected at 
three sites that comprise the Knolls Atomic Power Laboratory: 
Knolls site, Kesselring site, and Windsor site. These data are 15- 
min averages of wind speed, wind direction, standard deviation of 
wind direction, and temperature. Hourly averages were computed 
and used for all analysis. The Pasquill stability category was 
computed using procedures established by the Environmental Pro- 
tection Agency. Joint frequency of wind speed, direction, and 
stability were computed and displayed as wind roses for each sta- 
bility. The joint frequency tables are presented in the form that is 
appropriate as meteorological input for the AIRDOS-EPA disper- 
sion model. 5 refs., 5 tabs. 


8176 (UCRL-JC—104677) Influence of present and possi 
ble future aircraft emissions on the global ozone distribution. 
Kinnison, D.E.; Wuebles, D.J. Lawrence Livermore National Lab., 
CA (USA). Oct 1990. 7p. Sponsored by Environmental Protection 
Agency; National Aeronautics and Space Administration. DOE 
Contract W-7405-ENG-48. Agreement DW8993267601-0. (CONF- 
910143-2: 71. annual meeting of American Meteorological Society, 
New Orleans, LA (USA), 13-18 Jan 1991). Order Number 
DE91005422. Source: OSTI; NTIS; GPO Dep. 

This study has used the LLNL two-dimensional model of the 
global atmosphere in an evaluation of the effects on global ozone 
concentrations from current subsonic aircraft emissions and from 
the emissions of possible future high speed civil transports (HSCT). 
The authors have attempted to include more realistic representa- 
tions of emissions as a function of altitude and latitude in these 
scenarios than were included in previous sensitivity analyses. Ma- 
jor findings from this study are: (1) Current aircraft emissions may 
be having an impact on upper tropospheric ozone, leading to in- 
creasing concentrations of ozone in the upper troposphere. (2) A 
matrix of HSCT scenarios evaluated over a wide range of mean 
flight altitudes and magnitudes of NO, emissions confirmed previ- 
ous analyses showing that ozone destruction becomes larger as 
the emissions of NO, increase and as the altitude of injection in- 
creases. (3) Model calculations indicate that a major reduction in 
emissions would allow the stratosphere to recover to unperturbed 
conditions in about a decade. (4) Sensitivity studies indicate that 
water vapor emissions have a moderate effect on the change in 
total ozone, while carbon monoxide emissions had a negligible ef- 
fect. (5) Injection of NO, as HNO3 had a moderate effect on the 
change in total ozone. (6) The calculated change in ozone for the 
HSCT scenarios was very sensitive to the background atmosphere, 
particularly to the levels of stratospheric chlorine and concentra- 
tions of carbon dioxide, methane, and nitrous oxide. 
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8177 (UCRL-JC—105293) Uncertainties in forecasting fu- 
ture climate. MacCracken, M.C. Lawrence Livermore National 
Lab., CA (USA). Nov 1990. 6p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-48. (CONF-9011160—1: In- 
stitut de la Vie international conference, Deauville (France), 12-16 
Nov 1990). Order Number DE91005225. Source: OSTI; NTIS; 
GPO Dep. 

The increasing atmospheric concentrations of carbon dioxide, 
methane, chlorofluorocarbons, and other trace gases (collectively, 
greenhouse gases) pose a three-part challenge: (1) What the 
changes to atmospheric composition and the climate system will 
be; (2) What impacts (both detrimental and beneficial) these 
changes will induce on the biosphere and natural and societal re- 
sources; and (3) What the appropriate response, if any, might be 
when considering the changes themselves, the resulting impacts, 
and the benefits and other impacts of the activities generating the 
emissions. This brief summary will address only areas of agree- 
ment and areas of uncertainty related to the first challenge. 


8178 (UCRL-JC—105562) Interseasonal air-sea _ interac- 
tions in the OSU [Oregon State University] coupled upper 
ocean-atmosphere GCM [ | circulation model]. Sperber, 
K.R. (Lawrence Livermore National Lab., CA (USA)); Gates, W.L.; 
Potter, G.L.; Hameed, S. Lawrence Livermore National Lab., CA 
(USA). Nov 1990. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48 ;FG02-85ER60314. (CONF- 
9010277—1: 15. annual climate diagnostics workshop, Asheville, 
NC (USA), 19 Oct - 2 nov 1990). Order Number DE91005261. 
Source: OSTI; NTIS; GPO Dep. 

In this paper we examine the climatology of some variables 
which play an important role in the generation of low frequency 
variability in the Oregon State University coupled upper ocean- 
atmosphere general circulation model (GCM). The atmospheric 
model, representing the troposphere, consists of two equal mass 
layers between the surface and 200mb. The ocean model, devel- 
oped by Pollard (1982), consists of two variable depth layers 
crudely representing the mixed layer and thermocline which overlie 
deep quiescent water. Entrainment between the upper two layers is 
parameterized according to the turbulent kinetic energy budget 
method of Niiler and Kraus (1977). Both ocean and atmospheric 
GCMs have a resolution of four degrees in latitude and five de- 
grees in longitude. Here we examine the interseasonal variation of 
thermocline depth (sum of the two variable depth upper layers), 
mixed layer currents, and surface winds from the last 23 years of a 
25-year control integration of this coupled model. 5 refs., 2 figs., 1 
tab. 


8179 (UCRL-JC—106085) GCM [general circulation model]- 
data intercomparison: The good news and the bad. Grotch, 
S.L. Lawrence Livermore National Lab., CA (USA). Sep 1990. 23p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-48. (CONF-9004266-1: 7. annual Pacific climate workshop, 
Pacific Grove, CA (USA), 10-13 Apr 1990). Order Number 
DE91005185. Source: OSTI; NTIS; GPO Dep. 

General circulation models (GCMs) are being actively used to 
assess possible climate change due to increasing greenhouse gas 
concentrations. Because such simulations provide detailed climatic 
predictions at a wide range of scales, they are of particular interest 
to those making regional assessments of climatic change. It is 
especially important that workers using the results of such simula- 
tions be aware of some of the limitations of these results. In this 
study some of the positive results from these model simulations 
will be shown and some of the deficiencies will also be highlighted. 
Following an introductory section describing the nature of GCM cli- 
mate simulations the issue of the spatial scales of such simulations 
is examined. A comparison of the results of seven GCM simula- 
tions of the current climate and the predictions of these models for 
the changes due to a doubling of CO. will be discussed. In these 
intercomparisons, the spatial scale over which the results are com- 
pared varies from global to zonal (longitudinally averaged at a 
given latitude) to individual slices through the data along specified 
latitudes or longitudes. Finally, the dangers and pitfalls of relying 
on simple averages will be highlighted. 19 refs., 9 figs., 1 tab. 


8180 (WSRC-RP-89-1093) Radiological effects of SRS op- 
erations, 1988. Bauer, L.R. Westinghouse Savannah River Co., 
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Aiken, SC (USA). 25 Oct 1989. 21p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract ACO09-89SR18035. Order Number 
DE91005114. Source: OSTI; NTIS; INIS; GPO Dep. 

A discussion of the offsite effective dose equivalents reported for 
1988 SRS releases serves as the basis for this report. Detailed 
analyses of atmospheric and liquid release trends and their 
consequences in terms of relative importance among facilities, ra- 
dionuclides, and exposure pathways have also been included. 
Releases of radioactivity to the atmosphere were generally lower in 
1988 than in 1987. No major unplanned tritium releases were 
recorded during the year. However, there were three inadvertent 
releases of Pu-238 from F Area in January, March and October of 
160, 32 and 83 uCi, respectively. Radioactive releases to onsite 
streams from direct discharges and seepage basin migration de- 
creased in 1988. However, as a result of a decrease in the flow 
rate of the Savannah River in 1988, higher offsite doses were re- 
ported. The maximum individual dose, conversely, was down from 
1987. This decrease reflected the fact that the maximum individual 
dose is most significantly affected by the cesium concentration in 
fish. In terms of largest contributors to dose, the releases were 
dominated by tritium, Cs-137 and to a much lesser extent Sr-90. 
With respect to the offsite population, doses from atmospheric re- 
leases are generally higher than those from liquid releases, and 
this trend continued in 1988. Analyses of 1988 data and the data 
for the preceding decade suggest that radioactive releases from 
the SRS during this period have not significantly impacted the off- 
site population. 


8181 ‘Cleanest’ coal-burning plant on line in California. 
California Energy Commission, Sacramento, CA (USA). 27 Dec 
1990 2p. Source: California Energy Commission, 1516 Ninth 
Street, Sacramento, CA 95814. 

A new coal utilization technology — atmospheric circulating flu- 
idized bed (ACFB) combustion — should meet California’s stringent 
air quality standards. The new coal-fired cogeneration facility will 
be among the cleanest coal-burning plants in the world. The 
project is the largest ACFB coal-burning pliant in California, burning 
44 tons per hour of Utah bituminous coal to produce an average of 
89.9 megawatts electrical (MWe) and 60,000 lbs/hr process steam. 
It uses Pyropower Corporation's Ahistrom Pyroflow circulating flu- 
idized bed combustor. The California Energy Commission has been 
very concerned with the state’s dependence on oil and gas fuels, 
which are subject to interruption price shocks and depletion. There- 
fore, the ACFB technology is regarded as an exciting new source 
of power generation and one which will utilize coal, an abundant 
fuel, for power generation during the next century. ACFB offers 
several advantages: the ability to utilize staged combustion and 
lower combustion temperatures, thereby reducing nitrogen oxide 
(NOx) formation and emissions and fireside slagging problems; the 
ability to remove sulfur oxides (SOx) during combustion using an 
alkali sorbent in the bed; more effective control of SOx with the po- 
tential for SOx removal thought to be in excess of 95 percent; more 
effective limestone utilization due to the recycling of unreacted sor- 
bent and due to the limestone feed size; reduced solid waste rates, 
because of lower limestone requirements; the production of a dry 
solid waste, potentially marketable, which offers disposal advan- 
tages over sludge produced in other technologies; and greater 
ability to utilize various fuels due to the increased fuel residence 
time. Finally, the Energy Commission regards the ACFB as a 
means to reduce the economic, environmental and technological 
risks involved in the use of coal for power generation in California. 
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Refer also to citation(s) 7033, 7075, 7123, 7129, 7130, 7136, 
7153, 7155, 7192, 7217, 7220, 7221, 7222, 7223, 7225, 7227, 
7229, 7236, 7241, 7247, 7248, 7299, 7437, 7438, 7471, 7483, 
7516, 7538, 7539, 8139, 8143, 8144, 8166, 8167, 8168, 8169, 
8171, 8172, 8173, 8174, 8217, 8218, 8242, 8247, 8259, 8262, 
8456, 8457, 8500, 8503, 8505, 8506 


8182 (CONF-900828—10) A model for economically based 
conceptual design of soil vapor extraction systems. DePaoli, 
D.W., Wilson, J.H. (Oak Ridge National Lab., TN (USA)); Thomas, 
C.O. Oak Ridge National Lab., TN (USA). [1990]. 25p. Sponsored 
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by U.S. Department of Defense; U.S. DOE Energy Research. DOE plant 


Contract AC05-840R21400. From Summer national meeting of the 
American Institute of Chemical Engineers; San Diego, CA (USA); 
19-22 Aug 1990. Order Number DE91004347. Source: OSTI; 
NTIS; GPO Dep. 

Soil vapor extraction, also known as in situ soil venting, is rapidly 
becoming a widespread technique for the remediation of sites con- 
taining soils contaminated with volatile compounds. In this process, 
the soil is decontaminated in place by inducing air flow through the 
contaminated soil zones. Air, removed from the soil through extrac- 
tion vents using a vacuum blower, may be resupplied by infiltration 
from the surface or through forced or passive inlet vents. This air 
flow sweeps out the soil gas, disrupting the equilibrium existing be- 
tween contaminants which are (1) sorbed onto the soil particles, 
(2) dissolved in soil pore water, (3) held in a separate contaminant 
phase, and (4) existing in the vapor phase. This causes vaporiza- 
tion of the contaminants and removal in the extracted gas stream. 
Emissions control devices are often necessary for treatment of the 
gas stream prior to discharge. By preventing the hazards caused 
by subsurface vapor movement and by removing the contaminants 
before they reach groundwater, soil vapor extraction is extremely 
useful in decontaminating unsaturated zone soils. The technology 
may also be used in conjunction with pump-and-treat groundwater 
remediation techniques for complete cleanup of soil and groundwa- 
ter in cases where the contaminants have reached the water table. 
22 refs., 9 figs. 


8183 (DOE/EA-0437) Process equipment waste and 
process waste liquid collection systems: Environmental as- 
sessment: Final. USDOE idaho Operations Office, Idaho Falls, ID 
(USA). Jun 1990. 40p. Sponsored by U.S. DOE Environment 
Health & Safety. Order Number DE91005887. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The US DOE has prepared an environmental assessment for 
construction related to the Process Equipment Waste (PEW) and 
Process Waste Liquid (PWL) Collection System Tasks at the Idaho 
Chemical Processing Plant. This report describes and evaluates 
the environmental impacts of the proposed action (and alterna- 
tives). The purpose of the proposed action would be to ensure that 
the PEW and PWL collection systems, a series of enclosed pro- 
cess hazardous waste, and radioactive waste lines and associated 
equipment, would be brought into compliance with applicable State 
and Federal hazardous waste regulations. This would be accom- 
plished primarily by rerouting the lines to stay within the buildings 
where the lined floors of the cells and corridors would provide 
secondary containment. Leak detection would be provided via in- 
strumented collection sumps locate din the cells and corridors. 
Hazardous waste transfer lines that are routed outside buildings 
will be constructed using pipe-in-pipe techniques with leak detec- 
tion instrumentation in the interstitial area. The need for the 
proposed action was identified when a DOE-sponsored Resource 
Conservation and Recovery Act (RCRA) compliance assessment of 
the ICPP facilities found that singly-contained waste lines ran 
buried in the soil under some of the original facilities. These lines 
carried wastes with a pH of less than 2.0, which were hazardous 
waste according to the RCRA standards. 20 refs., 7 figs., 1 tab. 


8184 (DOE/OR/21548-154) Screening level characteriza- 
tion of electrical Substation 411. MK-Ferguson Co., St. Charles, 
MO (USA); Jacobs Engineering Group, Inc., St. Charles, MO 
(USA). Nov 1990. 50p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-860R21548. Order Number DE91004820. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Substation 411 transformer dielectric fluids were sampled for 
uranium and PCBs. The exterior surfaces of the metal transformers 
were measured for radioactivity. Results of the sampling revealed 
that some transformer fluid contained PCBs, but no uranium in ex- 
cess of naturally occurring amounts was detected. In addition, the 
exterior surface of the transformers were uncontaminated. Subject 
to measurement of the base of the transformers (which were 
inaccessible during the surface scans for radioactivity), the trans- 
formers and dielectric fluids may be removed from the site for 
disposal. Two appendices are included: (a) a sampling plan, and 
(b) soil lab reports. 


8185 (DOE/OR/21548-158) WSSRAP chemical 
geotechnical investigations for the Weldon Spring Site Reme- 
dial Action Project, Weldon Spring, Missouri. MK-Ferguson Co., 
St. Charles, MO (USA); Jacobs Engineering Group, Inc., St. 
Charles, MO (USA). Dec 1990. 111p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract AC05-860R21548. Order Number 
DE91005308. Source: OSTI; NTIS; INIS; GPO Dep. 

This document has been prepared for the United states Depart- 
ment of Energy (DOE) Weldon Spring Site Remedial Action Project 
(WSSRAP) by the Project Management Contractor (PMC), which 
consists of MK-Ferguson Company (MKF) and Morrison Knudsen 
Corporation Environmental Services Group (MKES) with Jacobs 
Engineering Group (JEG) as MKF’s predesignated subcontractor. 
This report presents the results of site geotechnical investigations 
conducted by the PMC in the vicinity of the Weldon Spring chemi- 
cal plant and raffinate pits (WSCP/RP) and in potential on-site and 
off-site clayey material borrow sources. The WSCP/RP is the pro- 
posed disposal cell (DC) site. 39 refs., 24 figs., 12 tabs. 


8186 (DOE/UMT-0250) Investigation of contamination of 
earthen covers on inactive uranium mill tailings. Markos, G.; 
Bush, K.J. Geochemistry and Environmental Chemistry Research, 
Inc., Rapid City, SD (USA). 1983. 114p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC04-82AL18797. Order Number 
DE91005825. Source: OSTI; NTIS; INIS; GPO Dep. 

The upward migration of contaminants into earthen covers on 
uranium mill tailings was evaluated from chemical and isotopic 
analysis of samples from 5-10 cm intervals through the cover and 
into the tailings at three locations on the Riverton pile. The Ura- 
nium Mill Tailings Remedial Action Project elected to determine the 
significance of migration of salts and contaminants into earthen 
covers emplaced on tailings by funding this investigation of the mi- 
gration which has occurred through an earthen cover since the time 
of emplacement on an inactive uranium mill tailings pile. The River- 
ton tailings pile, covered with 20 to 40 cm of local sandy soil, was 
chosen for the study. The objectives of the study were to: deter- 
mine vertical distributions of concentrations of salts, trace metals, 
and radionuclides through the cover and into the tailings; deter- 
mine the concentrations of salts and contaminants in the cover 
from chemical migration; relate the migration of salts to the con- 
taminants; model the mechanisms responsible for promoting and 
retarding migration; and evaluate the chemical and physical proper- 
ties of the cover influencing migration. 20 refs., 35 figs., 10 tabs. 


8187 (EGG-M-90381) Separation and concentration of 
hazardous metals from aqueous solutions using sulfate- 
reducing bacteria. Apel, W.A.; Wiebe, M.R.; Dugan, P.R. EG and 
G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 6p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract ACO7-761D01570. (CONF- 
901194-12: American Society of Mechanical Engineers (ASME) 
winter annual meeting, Dallas, TX (USA), 25-30 Nov 1990). Order 
Number DE91006121. Source: OSTI; NTIS; GPO Dep. 

The removal of metals from aqueous solutions using sulfate- 
reducing bacteria was investigated. The sulfate-reducing bacteria 
utilized consisted of a consortium isolated from oil well brine. The 
consortium was capable of using lactate as a carbon and energy 
source and producing significant quantities of sulfide which reacted 
with solubilized metals to form insoluble metal sulfides. After forma- 
tion, the metal sulfides were removed from solution via filtration. A 
variety of solubilized metals including lead, cadmium, cobalt, cop- 
per, iron, and chromium were removed from solution using 
sulfate-reducing bacteria. Removal efficiencies varied from metal to 
metal with lead exhibiting the highest levels of removal and chro- 
mium the lowest. 13 refs., 9 figs. 


8188 (EGG-WM-9$301) Summary report of results of the 
vapor vacuum extraction test at the RWMC [Radioactive Waste 
Management Complex]. Sisson, J.B.; Ellis, G.C. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Nov 1990. 47p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC07-761D01570. Order 
Number DE91006145. Source: OSTI; NTIS; GPO Dep. 

A test scale vapor vacuum extraction system was operated for 
four months at the Radioactive Waste Management Complex. The 
extraction system removed more than 65 million ft of soil gas 
containing 429 Kg of Carbon Tetrachloride and 164 Kg of TCE. Hy- 
draulic properties of the basalts were estimated and input into a 
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numerical transport model. The model simulations indicated that a 
rubble zone at 190 ft dominated the soil gas flow pattern. Refined 
calibration of transport models will allow enhancement of the 
production system design to increase operational efficiency and ef- 
fectiveness. 7 refs., 18 figs. 


8189 (HU-RAD-7/1989) The isotopic composition of lead 
in man and the environment in Finland: isotope ratios of lead 
as indicators of pollutant source. Keinonen, M. Helsinki Univ. 
(Finland). Dept. of Radiochemistry. 1989. 102p. Order Number 
DE91614345. Source: OSTI; NTIS (US Sales Only). 

Isotopic composition of lead was determined in samples from the 
Helsinki area: in emission sources (gasoline, incinerator and lead 
smelter emissions, coal), in sources of intake to man (air, diet), in 
samples representing long-term deposition (lichen, soil, lake sedi- 
ments) and in human tissue. Measurements of the isotope ratios 
206 Pb/2°4Pb and 2°6Pb/2°7Pb were done by thermal ionization 
mass spectrometry after chemical separation of lead by anion ex- 
change and cathodic electrodeposition. The origin of lead in man 
and the environment in the Helsinki area was evaluated by using 
the differences in the measured isotope ratios as an indicator. The 
means of the ratios in gasoline (2°©Pb/?°7Pb 1.124+-0.026, 2°°Pb/ 
204Pb 17.45+-0.42) and the ratios in other emission sources in 
Helsinki (2°°Pb/@°? Pb 1.149-1.226, 2°€Pb/*°4Pb 17.94-19.24) were 
significantly different. Lead in air samples from Helsinki (1.123+- 
0.013) could be attributed to gasoline, as lead in soil near a 
highway (1.136+-0.003). By contrast, isotope ratios measured in 
lichen (1.148+-0.006) indicated considerable amounts of lead from 
sources with higher ?°°Pb abundances, evidently industrial 
sources. The isotope ratios in human liver, lung, and bone (2°6Pb/ 
207Pb 1.142+-0.015, 1.151+-0.011, and 1.156+-0.013, respectively 
and 26PbP%Ph 17.76+-0.28, 17.91+-0.20, and 17.96+-0.09, 
respectively) were practically the same and no significant depen- 
dence of the isotope ratios on age or concentration of lead was 
seen. In lake sediment cores a correlation was found between the 
isotope ratios, lead concentration, and depth. The non- 
anthropogenic lead of high isotope ratios from bedrock was the 
major component at depths dated older than 100 years. At the sur- 
face of the sediment atmospheric lead prevailed, with ratios similar 
to those of gasoline, air samples and lichen. 


8190 (INIS-mf-12156) Radiation exposure in the 
Hanseatic City of Luebeck through two-year inhalation and in- 
gestion of radioactive substances as a result of the Chernobyl 
reactor accident. Report on results. Taurit, R.; Zamfirescu, C.J. 
Fachhochschule Luebeck (Germany, F.R.). Lab. fuer Kerntech- 
nik/Strahlenschutz. Apr 1989 85p. (In German). Order Number 
DE91735082. Source: OSTI; NTIS (US Sales Only); INIS. 

Over a period of two years, an average monthly spectrum of the 
specific activity Bq/kg found in food was determined and plotted 
against time. lodine 131, cesium 137 and cesium 134 were chosen 
as guiding nuclides and their prevalences evaluated for certain 
foodstuffs defined by the ICRP as being typically consumed by a 
standard individual with standard eating habits. The behaviour of 
the effective equivalent dose (D(eff)/mSv) taken in with each of the 
defined foodstuffs by an average citizen of Luebeck was calculated 
over two years on the basis of dose factors and shown graphically. 
Wholebody measurements carried out simultaneously pointed to 
comparable values for the specific activities of cesium in the sec- 
ond year that were in the order of 3-5 Ba/kg and accounted for an 
individual equivalent dose of < 0.02 mSv/a. They were thus lower 
by a factor of 10 than the K-40 occurring naturally in the environ- 
. ment (approx. 0.2 mSv/a). It was evident from comparisons with the 
environmental exposure to natural radionuclides (approx. 2 mSv/a) 
that there is no increased exposure risk in epidemiologic or statisti- 
cal terms. The D(effymSv/a was calculated to be (1) for children: 
thyroid 1.050, wholebody 0.077 in the first year; wholebody 0.008 
in the second year; (2) for adults: thyroid 0.258, wholebody 0.068 
in the first year; wholebody 0.030 in the second year. (orig/HP). 


8191 (INIS-mf-12163) Niedersaechsisches Institut fuer 
Radiooekologie. Annual report 1989. Niedersaechsisches Inst. 
fuer Radiooekologie, Hannover (Germany, F.R.). 1990 144p. (in 
German). Order Number DE91741090. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Four contributions are concerned with sorption of |-129 at differ- 
ent soil biomass content and carrier iodine concentrations, and in 
organo-minerals and -soils, deposition of |-129 in regions with high 
Chernobyl fallout, and with accumulation of |-129 in human and 
bovine thyroids in Chile. Another four reports deal with aerosol 
measurements in the atmosphere of Ireland and in a city area of 
Luzern as well as particle measurements in the stratosphere. The 
influence of relative humidity on continuous dust measurements 
with the FH62 I-N is investigated. The behaviour of tritium transfer 
is studied with wind-tunnel experiments, and there is a report on a 
worst-case study on dose consequences after accidentally released 
HT. One more chapter is concerned with fertilizing damaged spruce 
trees in the Harz region with nutrient aerosols, and another with 
the set-up of a radioecological working group in Guatemala. (DG). 


8192 (INIS-mf—12163, pp. 23-37) Wind-tunnel experiments 
on tritium reemission from soil. Schubert, K.; Taeschner, M.; 
Bunnenberg, C. Niedersaechsisches Inst. fuer Radiooekologie, 
Hannover (Germany, F.R.). 1990. 144p. (In German). In Nieder- 
saechsisches Institut fuer Radiooekologie. Annual report 1989. 
Order Number DE91741090. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper gives first results of the newly established wind- 
tunnelsoil-column experiment, which is designed to study 
reemission of HTO from a soil-column into the air. Reemission is 
determined by time-dependent sampling of air-HTO during the ex- 
perimental run and by evaluation of the soil-HTO profile after the 
experiment. All relevant micrometeorological parameters can be 
simulated and measured continuously. As a first approach to pa- 
rameterize reemission the results presented here were obtained 
under constant windtunnel condiditions starting from a homoge- 
neously HTO-labelled soil column. The results are in good 
agreement to previous findings of field experiments. (orig./DG). 


8193 (INIS-mf-12163, pp. 53-58) Sorption of radioiodine at 
different soil biomass content and carrier iodine concentra- 
tions. Bors, J. Niedersaechsisches Inst. fuer Radiooekologie, 
Hannover (Germany, F.R.). 1990. 144p. (In German). In Nieder- 
saechsisches Institut fuer Radiooekologie. Annual report 1989. 
Order Number DE91741090. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In previous experiments a good correlation between K,-values 
for |-125 and artificially decreased and increased biomass between 
4% and 136% of its original content was found. Further increase of 
biomass was ineffective, indicating the exhaustion of the radioio- 
dine as substrate, applied at very low concentrations (~ 10-"' mol 
I-.1-1). To test this assumption Ky-values in soil samples of a 
chernozem with different biomass-levels and with carrier iodine (Kl) 
at concentrations between 10-® and 10-° mol I-.I-' were 
determined. The sorption behaviour of radioiodine at carrier con- 
centrations between 10-8 and 10-5 mol I-.I-' applied in 
bidistilled water in this experiment was similar. (orig/DG). 


8194 (INIS-mf-12162, pp. 59-67) Sorption of radioiodine 
by organo-minerals and -soils. Bors, J. Niedersaechsisches Inst. 
fuer Radiooekologie, Hannover (Germany, F.R.). 1990. 144p. (In 
German). In Niedersaechsisches Institut fuer Radiooekologie. An- 
nual report 1989. Order Number DE91741090. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the clay minerals bentonite, cretaceous clay, and vermiculite 
the metal cations were replaced by organic cations such 
as hexadecyltrimethylammonium (HDTMA*), hexadecylpyridinium 
(HDPY*), trimethylphenylammonium (TMPA*), Tetramethylammo- 
nium (TMA*) and benzethonium (BE*) by exchange reaction and 
the resulted organo-clays were tested as sorbents for ra- 
dioiodine. In addition the commercially available Bentone 
(dimethyldioctadecylammonium-montmorillonite), and soil samples 
from two different horizons of a chernozem treated with HDTMA*, 
or HDPY* were investigated. In general, in HDPY* and BEt 
treated clay minerals and Bentone, radioiodine was sorbed (Kg- 
values) at a several orders of magnitude higher rate and intensity 
in comparison with untreated clay minerals. Such treatment of clay 
minerals and soils, is considered to be simple and economical, and 
might be an effective way to enhance the retardation capability of 
backfill material for radioiodine. (orig/DG). 





8195 (INIS-SU-217, pp. 935-936) Radiation hazard of 
carbon-14. Vasilenko, |.Ya. (institut Biofiziki, Moscow (USSR)); Os- 
ipov, V.A. AN SSSR, Moscow (USSR). 1989. 204p. (In Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 17. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARBON 14/radiation hazards; BIOLOGICAL RADI- 
ATION EFFECTS; CARBOHYDRATES; CARBON COMPOUNDS; 
EXTRAPOLATION; FATS; FOOD CHAINS; METABOLISM; MICE; 
PROTEINS; RADIOACTIVE WASTES; RADIONUCLIDE KINET- 
ICS; RATS 


8196 (INIS-SU-217, pp. 936-937) Effect of agricultural 
factors on radioactive cesium migration into potato plants. Vit- 
rikhovskij, P.I. (Vsesoyuznaya Akademiya Sel’skokhozyajstvennykh 
Nauk, Leningrad (USSR). Agrofizicheskij Nauchno-lssledovatel’skij 
Inst.); Fishchenko, Yu.G.; Prister, B.S. AN SSSR, Moscow (USSR). 
1989. 204p. (In Russian). (CONF-8908259-: 1. All-Union radiobio- 
logical conference, Moscow (USSR), 21-27 Aug 1989). In 7. 
All-union radiobiological conference. V. 4: Summaries of reports. 
Order Number DE91003038. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CESIUM ISOTOPES/uptake; AGRICULTURE; 
BUILDUP; UPTAKE; FERTILIZERS; POTATOES; RADIONUCLIDE 
MIGRATION; RESPONSE MODIFYING FACTORS; SOILS; 
SOLANUM TUBEROSUM 


8197 (INIS-SU-217, pp. 949-950) Significance assessment 
of radiation factor in migration of heavy natural radioisotopes 
of uranium and thorium series through food chains. lvanova, 
N.P. (Nauchno-lssledovatel'skij Inst. Radiatsionnoj Gigieny, 
Leningrad (USSR)); Grashchenko, S.M. AN SSSR, Moscow 
(USSR). 1989. 204p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 4: Summaries of reports. 
Order Number DE91003038. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. THORIUM/food chains; THORIUM/sradiation hazards; 
URANIUM/food chains; URANIUM/sradiation hazards; ENVIRON- 
MENTAL MATERIALS; HUMAN POPULATIONS; MINERALS; 
NATURAL RADIOACTIVITY; RADIONUCLIDE MIGRATION; RE- 
PROCESSING; RISK ASSESSMENT; THORIUM; URANIUM 


8198 (INIS-SU-217, pp. 979) Effect of brand peculiarities 
on '37Cs buildup in potato plants. Prister, B.S. (Vsesoyuznaya 
Akademiya Sel’skokhozyajstvennykh Nauk, Leningrad (USSR). 
Agrofizicheskij Nauchno-issledovatel'skij Inst.); Tishchenko, A.G.,; 
Perepelyatnikova, L.V. AN SSSR, Moscow (USSR). 1989. 204p. 
(In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 4: Summaries of reports. Order 
Number DE91003038. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM 137/buildup; CHERNOBYLSK-4 REACTOR/ 
environmental impacts; SOLANUM TUBEROSUM; BUILDUP; 
PLANT BREEDING; REACTOR ACCIDENTS; SOILS 


8199 (INIS-SU-217, pp. 981-982) Aggregation of uranium 
atoms by a living substance. Risik, N.S. (AN Ukrainskoj SSR, 
Sevastopol (Ukrainian SSR). Inst. Biologii Yuzhnykh Morej). AN 
SSSR, Moscow (USSR). 1989. 204p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANIUM COMPOUNDS/agglomeration; ALGAE; 
AQUATIC ORGANISMS; FRESH WATER; MICRORADIOGRAPHY; 
RADIONUCLIDE MIGRATION; SEAWATER; TISSUES; AGGLOM- 
ERATION; URANIUM ISOTOPES 


8200 


(INIS-SU-217, pp. 929-930) Peculiarities of °°Sr and 
137Cs bulldup of plants of mountain meadows. Ananyan, V.L. 
(AN Armyanskoj SSR, Erevan (USSR)). AN SSSR, Moscow 
(USSR). 1989. 204p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 4: Summaries of reports. 
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Order Number DE91003038. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CESIUM 137/piants; PLANTS/buildup; STRONTIUM 
90/plants; PLANTS; FERTILIZERS; MOUNTAINS; BUILDUP; 
RADIOECOLOGICAL CONCENTRATION; RADIONUCLIDE MIl- 
GRATION; SOILS; USSR 


8201 (OEFZS—4560) Consequences of the Chernobyl ac- 
cident. Gerzabek, M.H. Oesterreichisches Forschungszentrum 
Seibersdorf GmbH (Austria). Oct 1990. 80p. Order Number 
DE91617221. Source: OSTI; NTIS (US Sales Only); INIS. 

Papers presented at agricultural seminars on management of 
contaminated areas - Byelorussia, Russian Federation, Ukraine - 
28 October - 2 November 1990. 

A collection of three papers about the fallout in Austria from the 
1986 Chernobyl reactor accident is given: 1. An overview of the re- 
search projects in Austria; 2. On the transfer into and uptake by 
crops and animal fodder; 3. On the reduction of cesium concentra- 
tion in food. 18 tabs., 21 figs., 69 refs. 


8202 (OEFZS—4560, pp. 1-31) Report on research in Aus- 
tria. Gerzabek, M.H. Oesterreichisches Forschungszentrum 
Seibersdorf GmbH (Austria). Oct 1990. In Consequences of the 
Chernoby! accident. 80p. Order Number DE91617221. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Papers presented at agricultural seminars on management of 
contaminated areas - Byelorussia, Russian Federation, Ukraine -28 
October - 2 November 1990. 

In Austria, the Cs-137 activity deposition per km? due to the 
Chernoby! fallout varies between 0,08 Ci and 2,05 Ci, the Sr-90 
deposition being app. 20 to 40 times lower. The most severe prob- 
lems were due to the direct contamination of early vegetables, 
winter cereals and pastures with iodine and cesium. A significant 
dose reduction was obtained by a sales ban for vegetables and a 
prohibition of grazing of cows in the year 1986. The feeding of 
cows and bulls with less contaminated fodder and the use of 
ammoniumhexacyanoferrate as feed additive caused a further re- 
duction of the cesium concentration in foodstuff (30 to 70%). The 
Cesium migration in the Austrian soils was greatest in the first 
hours and days after the fallout. At special sites cesium from 
Chernoby! fallout was detected down to 30 cm depth. Now the Cs- 
migration rate is significantly below 1 cm.a—'. Investigations of the 
radionuclide soil to plant transfer in the field resulted in quite low 
transfer factors into cereal grains (e.g.: Cs: maize: 0,0018, wheat: 
0,0055; Sr: maize: 0,010, wheat: 0,10) and leaf vegetables as 
compared to the literature. The high mobility of cesium in special 
natural and seminatural environments (alpine pastures, forest) 
gives rise to recent problems due to contamined wild game and 
fungi. (Author) 8 figs., 10 tabs., 22 refs. 


8203 (OEFZS—4560, pp. 32-57) Soll contamination and 
uptake by crops and animal fodder. Gerzabek, M.H. Oesterre- 
ichisches Forschungszentrum Seibersdorf GmbH (Austria). Oct 
1990. In Consequences of the Chernobyl accident. 80p. Order 
Number DE91617221. Source: OSTI; NTIS (US Sales Only); INIS. 

Papers presented at agricultural seminars on management of 
contaminated areas - Byelorussia, Russian Federation, Ukraine -28 
October - 2 November 1990. 

The plant availability of radionuclides from contaminated soils is 
influenced by a couple of factors (e.g.: concentration in the soil 
solution, depth of tilled soils, ion competition, plant specific discrim- 
ination). The soil to plant transfer factor(Ci.kg~' plant fresh weight/ 
Ci.kg—' soil dry weight) ranges from 0,002 to 0,03 and from 0,01 
to 1,0 for cesium and strontium, respectively. Plowing: The plowing 
of a contaminated soil leads to a decrease of the soil to plant 
transfer of at least 50%. This fact is of special importance for high 
contaminated pastures. Fertilizer application: Potassium and ce- 
sium are taken up by plants by the same type of mechanism. 
Potassium treatments decrease the Cs soil to plant transfer, espe- 
cially on soils with poor K contents. The same is true for strontium 
and calcium. Plant specific uptake: The soil to plant transfer of ra- 
dionuclides varies greatly between different plant species. Some 
leaf vegetables and potatoes show significantly lower transfer fac- 
tors than other agricultural crops. A substitution of cereal 
production may be considered for higher contaminated sites. Semi- 
natural environments: Areas with extremely shallow soil profiles or 
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exceedingly wet conditions cannot be plowed. Therefore, the ra- 
dionuclide concentration in the top layer will decrease only due to 
the natural migration processes. (Author) 10 figs., 1 tab., 34 refs. 


8204 (ORNL/FTR-3850) [Radiological assessments of ra- 
dionuclide releases]: Foreign trip report, November 30, 
1990—December 15, 1990. Hoffman, F.O. Oak Ridge National 
Lab., TN (USA). 28 Dec 1990. 24p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract ACO5-840R21400. Order Number 
DE91005986. Source: OSTI; NTIS; GPO Dep. 

As a consequence of the Chernobyl accident, data have been 
obtained throughout the Northern Hemisphere on the concentra- 
tions of radionuclides in air, vegetation, soil, water, and foodstuffs 
that could be important means of human exposure. At the IAEA’s 
invitation, the traveler reviewed recently published data and hand- 
book summaries. The traveler evaluated the need for revising the 
default values recommended in Chapter 5, “Terrestrial and Aquatic 
Food Chain Transport,” of IAEA Safety Series No. 57. All attempts 
at revision were made to keep the mathematical complexity of the 
models to a minimum without substantial underestimation of dose 
to critical population subgroups. The traveler also served as chair- 
man of the Multiple Pathways Working Group of the Coordinated 
Research Program on VAMP. This group has been established to 
test predictions of models assessing multiple exposure pathways 
potentially leading to human exposure to 'S’Cs. Testing is carried 
out for major components of assessment models that predict depo- 
sition, environmental transport, food chain bioaccumulation, and 
subsequent uptake and retention in the human body and dose due 
to exposure to external gamma radiation. 


8205 (ORNL/M-1299) Phenodynamics of production and 
chemical pools in mayapple and flowering dogwood. Taylor, 
F.G. Jr. Oak Ridge National Lab., TN (USA). Jan 1991. 95p. 
Sponsored by U.S. DOE Energy Research; National Science Foun- 
dation. DOE Contract ACO5-840R21400. Order Number 
DE91006278. Source: OSTI; NTIS; GPO Dep. 

Thesis submitted to Univ. of Tennessee, Knoxville. 

The objective of this study is to provide an understanding of the 
seasonality of biomass production and chemical storage among se- 
lected forest species as an aid to the analysis and management of 
a forest ecosystem model. The specific goals to accomplish the 
objectives included: (1) the construction of phenological calendars 
to be superimposed on the civil calendar, such that the seasons of 
the year are not marked by calendar dates but rather by dated 
groups of phenological events; (2) to develop a capability to predict 
onset of the generative phase (flowering) from heat unit summation 
methods; (3) to illustrate the role of phenology to biomass produc- 
tion and chemical storage in two indicator species, mayapple and 
flowering dogwood; and (4) to develop the capability to predict 
aboveground and below ground standing crop biomass in dog- 
wood. Observations in this study focused on the generative phases 
(flowering) of individual plants and colonies of plants as indicators 
of productivity. 16 figs., 11 tabs. 


8206 (ORNL/RASA-90/6) Results of mobile gamma scan- 
ning activities in Tonawanda, New York. Cottrell, W.D.; Witt, 
D.A.; Rodriguez, R.E.; Carrier, R.F. Oak Ridge National Lab., TN 
(USA). Dec 1990. 17p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840R21400. Order Number DE91005977. 
Source: OSTI; NTIS; INIS; GPO Dep. 

During the 1940s, the Linde Air Products Division of Union Car- 
bide operated a plant in Tonawanda, New York, for the Manhattan 
Engineer District (MED) and the Atomic Energy Commission (AEC). 
Uranium production and some nickel processing were conducted at 
the site. It is the policy of the US Department of Energy (DOE) to 
verify that radiological conditions at such sites or facilities comply 
with current DOE guidelines. Guidelines for release and use of 
such sites have become more stringent as research has provided 
more information since previous cleanups. The Formerly Utilized 
Sites Remedial Action Program (FUSRAP) was established as part 
of that effort to confirm the closeout status of facilities under con- 
tract to agencies preceding DOE during early nuclear energy 
development. Under the FUSRAP program, the Linde site itself has 
been previously investigated to determine the extent of on-site radi- 
ological contamination. As a precaution to insure that no residual 
radioactive materials were transported off-site, the Department of 
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Energy requested that ORNL survey the area in the vicinity of the 
Linde Plant, the waste water treatment facility on Tower Road, the 
Sheridan Park Fire Station (District 4), and the Tonawanda Landfill 
to assess whether any residual radioactive material could be de- 
tected. The survey was conducted the week of April 3, 1990. 
Results of analysis of soil samples from the Tonawanda Landfill 
revealed slightly elevated concentrations of 2°°U and 2#°Ra sug- 
gestive of residuals from former Linde Plant operations. Therefore, 
it is recommended that additional surveying of the landfill property 
and of Sheridan Creek from south of the Linde property to its con- 
fluence with the Niagara River be conducted. The survey should 
include the measurement of gamma radiation levels and radionu- 
clide analysis of silt samples. 6 refs., 4 figs., 1 tab. 


8207 (ORNL/TM-11206/V1) Disposal of chemical agents 
and munitions stored at Anniston Army Depot, Anniston, 
Alabama: Final Phase 1 environmental report: Volume 1. Hun- 
saker, D.B. Jr.; Zimmerman, G.P.; Hillsman, E.L.; Miller, R.L.; 
Schoepfle, G.M.; Johnson, R.O.; Tolbert, V.R.; Kroodsma, R.L.; 
Rickert, L.W.; Rogers, G.O.; Staub, W.P. Oak Ridge National Lab., 
TN (USA). Sep 1990. 145p. Sponsored by U.S. Department of 
Defense. DOE Contract AC05-840R21400. Order Number 
DE91005635. Source: OSTI; NTIS; GPO Dep. 

The purpose of this Phase | report is to examined the proposed 
implementation of on-site disposal at Anniston Army Depot (ANAD) 
in light of more detailed and more recent data than those included 
in the Final Programmatic Environmental Impact Statement 
(EPEIS). Two principal issues are addressed: (1) whether or not 
the new data would result in identification of on-site disposal at 
ANAD as the environmentally preferred alternative (using the same 
selection method and data analysis tools as in the FPEIS), and (2) 
whether or not the new data indicate the presence of significant 
environmental resources that could be affected by on-site disposal 
at ANAD. In addition, a status report is presented on the maturity 
of the disposal technology (and now it could affect on-site disposal 
at ANAD). Inclusion of these more recent data into the FPEIS deci- 
sion method resulted in confirmation of on-site disposal for ANAD. 
No unique resources with the potential to prevent or delay imple- 
mentation of on-site disposal at ANAD have been identified. A 
review of the technology status identified four principal technology 
developments that have occurred since publication of the FPEIS 
and should be of value in the implementation of on-site disposal at 
ANAD: the disposal of nonlethal agent at Pine Bluff Arsenal, 
located near Pine Bluff, Arkansas; construction and testing of facili- 
ties for disposal of stored lethal agent at Johnston Atoll, located 
about 1300 km (800 miles) southwest of Hawaii in the Pacific 
Ocean; lethal agent disposal tests at the chemical agent pilot plant 
operations at Tooele Army Depot, located near Salt Lake City, 
Utah; and equipment advances. 18 references, 13 figs., 10 tabs. 


8208 (ORNL/TM-11206/V2) Disposal of chemical agents 
and munitions stored at Anniston Army Depot, Anniston, 
Alabama: Final Phase 1 environmental report: Volume 2. Hun- 
saker, D.B. Jr.; Zimmerman, G.P.; Staub, W.P.; Hillsman, E.L. Oak 
Ridge National Lab., TN (USA). Sep 1990. 23p. Sponsored by U.S. 
Department of Defense. DOE Contract AC05-840R21400. Order 
Number DE91005634. Source: OSTI; NTIS; GPO Dep. 

This is the 1990 Addendum (Volume 2) for the Phase | report on 
the disposal of chemicals and munitions at Anniston Army Depot. 
Included in the Addendum are responses to reviewers’ comments 
on population density estimates, seismicity information, fault loca- 
tions, and references. Reviewing agencies errata, and conclusions 
are also listed. Information presented does not change the princi- 
pal conclusion reached by the Phase | report, that on-site disposal 
remains valid for Anniston Army Depot. (SM) 


8209 (PNL-7539) Methodology used to compute maxi- 
mum potential doses from ingestion of edible plants and 
wildlife found on the Hanford Site. Soldat, J.K.; Price, K.R.; 
Rickard, W.H. Pacific Northwest Lab., Richland, WA (USA). Oct 
1990. 14p. Sponsored by U.S. DOE Environment Health & Safety. 
DOE Contract ACO6-76RL01830. Order Number DE91004998. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this report is to summarize the assumptions, 
dose factors, consumption rates, and methodology used to evalu- 
ate potential radiation doses to persons who may eat contaminated 





wildlife or contaminated plants collected from the Hanford Site. 
This report includes a description of the number and variety of 
wildlife and edible plants on the Hanford Site, methods for estima- 
tion of the quantities of these items consumed and conversion of 
intake of radionuclides to radiation doses, and example calcula- 
tions of radiation doses from consumption of plants and wildlife. 
Edible plants on the publicly accessible margins of the shoreline of 
the Hanford Site and Wildlife that move offsite are potential 
sources of contaminated food for the general public. Calculations 
of potential radiation doses from consumption of agricultural plants 
and farm animal products are made routinely and reported annually 
for those produced offsite, using information about concentrations 
of radionuclides, consumption rates, and factors for converting ra- 
dionuclide intake into dose. Dose calculations for onsite plants and 
wildlife are made intermittently when appropriate samples become 
available for analysis or when special studies are conducted. Con- 
sumption rates are inferred from the normal intake rates of similar 
food types raised offsite and from the edible weight of the onsite 
product that is actually available for harvest. 19 refs., 4 tabs. 


8210 (PNL-7584) Interim reclamation report, Basalt Waste 
Isolation Project Near Surface Test Facility 1990. Brandt, C.A.; 
Rickard, W.H. Jr.; Hefty, M.G.; Cadoret, N.A. Pacific Northwest 
Lab., Richland, WA (USA). Jan 1991. 43p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO6-76RL01830. 
Order Number DE91006309. Source: OSTI; NTIS; GPO Dep. 

This report describes the development of the reclamation project 
for the Hanford Site Near Surface Test Facility (NSTF), its imple- 
mentation, and preliminary estimates of its success. The gral of 
the reclamation project is to return disturbed sites as nearly as 
practicable to their original conditions using native species. Gable 
Mountain is dominated by two plant communities: a big sagebrush 
(Artemisia tridentata) — Sandberg’s bluegrass (Poa sandbergii) 
community and a stiff sagebrush (Artemisia rigida) — Sandberg’s 
bluegrass community. Disassembly of the site installations began 
on March 15, 1988, and the site was returned to original contours 
by December 12, 1988. Two separate revegetation methods were 
employed at the NSTF to meet differing site constraints. Vegetative 
cover and density in the revegetation plots were assessed in April 
1989 and again in June 1989 and 1990. It is extremely unlikely that 
the sand pit, borrow pit, box cuts, generator pad area, or ventilation 
fan area will reach the reclamation objectives set for these areas 
within the next 50 years without further intervention. These areas 
currently support few living plants. Vegetation on revegetated na- 
tive soils appears to be growing as expected. Vegetation growth on 
the main waterline is well below the objective. To date, no shrubs 
have grown on the area, growth of native grasses is well below the 
objective, and much of the area has been covered with the pit run 
material, which may not support adequate growth. Without further 
treatments, the areas without the pit run material will likely revert to 
a nearly pure cheatgrass condition. 44 refs., 13 figs., 7 tabs. 


8211 (PNL-SA-18155) Statistical uncertainty analysis of 
radon transport in nonisothermal, unsaturated soils. Holford, 
D.J.; Owezarski, P.C.; Gee, G.W.; Freeman, H.D. Pacific North- 
west Lab., Richland, WA (USA). Oct 1990. 24p. Sponsored by U.S. 
DOE Energy Research. DOE Contract ACO6-76RL01830. (CONF- 
901010—2: 29. Hanford symposium on health and the environment: 
indoor radon and lung cancer-reality or myth, Richland, WA (USA), 
16-19 Oct 1990). Order Number DE91005107. Source: OSTI; 
NTIS; INIS; GPO Dep. 

To accurately predict radon fluxes soils to the atmosphere, we 
must know more than the radium content of the soil. Radon flux 
from soil is affected not only by soil properties, but also by meteo- 
rological factors such as air pressure and temperature changes at 
the soil surface, as well as the infiltration of rainwater. Natural vari- 
ations in meteorological factors and soil properties contribute to 
uncertainty in subsurface model predictions of radon flux, which, 
when coupled with a building transport model, will also add uncer- 
tainty to predictions of radon concentrations in homes. A statistical 
uncertainty analysis using our Rn3D finite-element numerical model 
was conducted to assess the relative importance of these meteoro- 
logical factors and the soil properties affecting radon transport. 10 
refs., 10 figs., 3 tabs. 
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8212 (PNL-SA-18185) Radon transport from the subsur- 
face: The roles of certain boundary conditions at subsurface/ 
environment boundaries. Owczarski, P.C.; Holford, DJ.; Gee, 
G.W.; Freeman, H.D.; Burk, K.W. Pacific Northwest Lab., Richland, 
WA (USA). Dec 1990. 22p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract ACO6-76RL01830. (CONF-901010-3: 29. 
Hanford symposium on health and the environment: indoor radon 
and lung cancer-reality or myth, Richland, WA (USA), 16-19 Oct 
1990). Order Number DE91005616. Source: OSTI; NTIS; GPO 
Dep. 
The effects of wind on radon transport from its soil source to the 
environment are examined in two situations. In the first situation, 
the removal of radon from the soil-air interface was found to be 
partially rate limiting in conditions of nearly stagnant air (low wind). 
This gas-phase mass transfer limitation became especially impor- 
tant when high exhaling advective velocities or high diffusion fluxes 
to the air existed. A detailed mathematical formulation for one- 
dimensional steady-state radon transport from the soil to the air 
using an air side mass transfer coefficient was developed for this 
analysis. In the second situation, the Rn3D computer code was 
used to estimate radon concentration profiles in soils beneath a 
two-dimensional slab-on-grade dwelling subjected to wind pres- 
sures. Of five generic dry homogeneous soils studied (gravel, 
sand, silt, loam and clay), only gravel showed significant changes 
in subslab concentrations as a results of wind pressures. 7 refs., 6 
figs., 4 tabs. 


8213 (PNL-SA-18518) Abiotic immobilization/ 
detoxification of recalcitrant organics. Whelan, G. (Pacific 
Northwest Lab., Richland, WA (USA)); Sims, R.C. Pacific North- 
west Lab., Richland, WA (USA). Nov 1990. 26p. Sponsored by 
U.S. DOE Defense Programs; U.S. Geological Survey. DOE 
Contract ACO6-76RL01830. Grant 14-08-0001-G1723. (CONF- 
901191-3: Superfund '90: 11. annual national conference and 
exhibition of the Hazardous Materials Control Research Institute, 
Washington, DC (USA), 26-28 Nov 1990). Order Number 
DE91004735. Source: OSTI; NTIS; GPO Dep. 

In contrast to many remedial techniques that simply transfer haz- 
ardous wastes from one part of the environment to another (e.g., 
off-site landfilling), in situ restoration may offer a safe and cost- 
effective solution through transformation (to less hazardous 
products) or destruction of recalcitrant organics. Currently, the US 
Environmental Protection Agency and US Department of Energy 
are encouraging research that addresses the development of 
innovative alternatives for hazardous-waste control. One such alter- 
native is biotic and abiotic immobilization and detoxification of 
polynuclear aromatic hydrocarbons (PNAs) as associated with the 
soil humification process. This paper discusses (1) the possibility of 
using abiotic catalysis (with manganese dioxide) to polymerize or- 
ganic substances; (2) aspects associated with the thermodynamics 
and kinetics of the process, and (3) a simple model upon which 
analyses may be based. 36 refs., 7 figs., 3 tabs. 


8214 (PNL-SA-18594) Distinguishing features of flow in 
heterogeneous porous media: 4, Is a more general dynamic 
description required?. Nelson, R.W. Pacific Northwest Lab., Rich- 
land, WA (USA). Nov 1990. 24p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract ACO06-76RL01830. (CONF-901259-1: 1990 
American Geophysical Union fall meeting, San Francisco, CA 
(USA), 3-7 Dec 1990). Order Number DE91005047. Source: OSTI; 
NTIS; GPO Dep. 

Groundwater theory that applies to only homogeneous systems 
is often too restricted to adequately solve actual groundwater pollu- 
tion problems. For adequate solutions, the more general theory for 
heterogeneous porous systems is needed. However, the present 
dynamic and kinematic descriptions in heterogeneous materials 
have evolved largely from the restricted and less general homoge- 
neous theory. These descriptions are inadequate because they fail 
to account for all the energy dissipation in the system. The basic 
distinguishing dynamic feature of heterogeneous flow theory from 
the less general homogeneous-based theory is the macroscopic ro- 
tational flow component. Specifically, existence of rotational flow 
components and their independence from the translational flow 
components are the necessary and sufficient conditions that com- 
pletely differentiate between the complex lamellar heterogeneous 
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flow theory and the simpler lamellar flow of homogeneous theory. 
This paper proposes a more general dynamic form of the flow 
equation to include the added rotational dissipation that is missing 
from the present Darcian description of flow in heterogeneous me- 
dia. 31 refs. 


8215 (PNL-SA-18877) The sorption of humic acids to 
mineral surtaces and their roles in contaminant binding. Mur- 
phy, E.M.; Zachara, J.M.; Smith, S.C.; Phillips, J.L. Pacific 
Northwest Lab., Richland, WA (USA). Nov 1990. 15p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC06-76RL01830. 
(CONF-9008177-1: 5. International Humid Substance Society 
meeting, Nagoya (Japan), 6-10 Aug 1990). Order Number 
DE91005678. Source: OSTI; NTIS; GPO Dep. 

Humic substances dissolved in groundwater may adsorb to cer- 
tain mineral surfaces, rendering hydrophilic surfaces hydrophobic 
and making them sorbents for hydrophobic organic compounds 
(HOC). The sorption of humic and fulvic acids (International Humic 
Substance Society, IHSS, reference samples) on hematite and 
kaolinite was investigated to determine how natural organic coat- 
ings influence HOC sorption. The sorption behavior of the humic 
substances was consistent with a ligand-exchange mechanism, 
and the amount of sorption depended on the concentration of hy- 
droxylated surface sites on the mineral and the properties of the 
humic substance. The sorption of the humic substances to two 
solids was proportional to their aromatic carbon content and in- 
versely proportional to the O/C ratio. Increasing quantities of 
sorbed humic substances (foc0.01 to 0. 5%) increased the sorption 
of carbazole, dibenzothiophene, and anthracene. Peat humic acid, 
the most aromatic coating, showed the greatest sorption enhance- 
ment of HOC when sorbed to hematite. In addition, HOC sorption 
was greater on organic coating formed at low ionic strength (I = 
0.005) as compared to higher ionic strength (| = 0.1). We suggest 
that both the mineral surface and the ionic strength of the elec- 
trolyte affect the interfacial configuration of the sorbed humic 
substance, altering the size or accessibly of hydrophobic domains 
on the humic molecule to HOC. 30 refs., 5 figs. 


8216 (WSRC-RP-90-820) Measuring the efficacy of a root 
biobarrier with x-ray computed tomography: Final report. Toll- 
ner, E.W. (Georgia Univ., Griffin, GA (USA). Dept. of Agricultural 
Engineering); Murphy, C.E. Jr. Westinghouse Savannah River Co., 
Aiken, SC (USA); Georgia Univ., Griffin, GA (USA). Dept. of Agri- 
cultural Engineering. 16 Aug 1990. 42p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract ACO9-89SR18035. Order Num- 
ber DE91006524. Source: OSTI; NTIS; GPO Dep. 

X-ray computed tomography is a useful tool for investigating soil 
physical properties nondestructively. There is a need to develop 
proper calibration relationships between soil properties and the 
x-ray absorption coefficient. The objective of the work was to eval- 
uate soil factors affecting the x-ray absorption coefficient. Based on 
a theoretical analysis, experimental data from five soils and on re- 
sults of several other investigators, it was concluded that for many 
applications, one calibration relationship is applicable to a wide 
range of soils. The montmorillinitic clay used in the study required 
special handling due to the extreme shrinkage of this soil upon dry- 
ing. Knowledge of chemical composition enables approximations 
but not exact predictions of the x-ray absorption coefficient. The 
results suggested some reasonable alternative to exhaustive cali- 
bration for each anticipated soil condition. Quantification of root 
activity in terms of root growth and indirectly through water uptake 
is necessary for understanding plant growth dynamics. X-ray com- 
puted tomography (CT) enables qualitative as well as two 
quantitative outputs, one of which can lead to conclusions regard- 
ing root activity. A greenhouse study involving soil columns 
(Lakeland sand, bulk density 1.4 Mg/m®) planted to soybean, Bahi- 
agras, and control (no vegetation) was conducted in 1989. A 
treflan based on chemical barrier was placed in half of the soil col- 
umn of each species. The mean x-ray absorption correlated to 
water content. Results suggested that root presence can also be 
indirectly inferred based on water content drawn down during 
planned stress events. It was concluded that x-ray CT may have a 
niche in soil-water-plant relation studies, particularly when plant 
species have large roots. 35 refs., 13 figs., 8 tabs. 
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Refer also to citation(s) 7033, 7034, 7123, 7129, 7130, 7131, 7182, 
7192, 7194, 7202, 7217, 7220, 7222, 7223, 7227, 7241, 7248, 
7255, 7256, 7270, 7298, 7300, 7325, 7348, 7442, 7471, 7483, 
7538, 7875, 8139, 8143, 8144, 8166, 8167, 8168, 8171, 8172, 
8173, 8174, 8178, 8180, 8183, 8187, 8188, 8199, 8204, 8206, 
8207, 8209, 8214, 8268, 8421, 8422, 8423, 8505, 8506, 8512 


8217 (CORR-86-00156) Wetlands proximity mapping of 
86 waste sites on the Savannah River Plant. Jensen, J.R. 
(South Carclina Univ., Columbia, SC (USA). Dept. of Geography). 
Savannah River Lab., Aiken, SC (USA); South Carolina Univ., 
Columbia, SC (USA). Dept. of Geography. 16 Sep 1985. 197p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
76SRO00001 ;AC09-89SR18035. Order Number DE91005697. 
Source: OSTI; NTIS; GPO Dep. 

This project developed wetlands proximity maps and provided 
wetlands information by means of a Geographic Environmental 
Data Base (GEDB) for each of 11 interaction zones identified in 
DPST-84-684. It includes an analysis of 86 hazardous waste sites 
at the Savannah River Plant (SRP). The map of each interaction 
zone is intended to indicate major wetland and land cover types, 
with emphasis on locations of hazardous waste sites with wetland 
areas identified within a 1000 meter radius. Statistics of aerial ex- 
tent for wetland and land cover for each interaction zone are 
provided. 80 figs., 93 tabs. 


8218 (CORR-86-00240) A characterization study of the 
new TNX seepage basin at the United States Department of 
Energy's Savannah River Plant. Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Plant; Envirodyne Engi- 
neers, Inc., St. Louis, MO (USA). Jan 1986. 53p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC09-76SR00001 
;AC09-89SR18035. Order Number DE91005698. Source: OSTI; 
NTIS; GPO Dep. 

Two seepage basins have been used to treat waste water gener- 
ated by the TNX facilities. The old seepage basin was constructed 
in 1958 for the treatment and disposal of both low-level radioactive 
wastes and non-radioactive hazardous waste chemicals. The old 
basin was closed out in 1980 and waste flows were diverted to a 
new seepage basin. This report describes soil sample acquisition, 
field laboratory procedures, water sample acquisition, quality assur- 
ance and control procedures, and safety and health protection 
procedures in the pollution monitoring of the new seepage basin. 
Four appendices contain laboratory data. To date, no significant 
groundwater contamination has been detected. 


8219 (DOE/BP/00852-1) Evaluation of pure oxygen sys- 
tems at the Willamette Hatchery. Fish Factory, Davis, CA (USA). 
May 1990. 68p. Sponsored by U.S. DOE Environment Health & 
Safety. DOE Contract AP79-89BP00852. Order Number 
DE91006329. Source: OSTI; NTIS; GPO Dep. 

The performance of the pure oxygen columns at the Williamette 
Hatchery was tested during May 1990. The columns used at the 
Williamette Hatchery are based on similar units used by the Michi- 
gan Department of Natural Resources. The absorption efficiency of 
the 24 and 30 inch Williamette Hatchery Oxygen Transfer Columns 
ranged from 30 to 60%, which is comparable to published informa- 
tion on the Michigan columns. In general, the performance of the 
24 inch column was superior to that of the 30 inch column or the 
Michigan columns. The geometry and internal construction of the 
Williamette Hatchery Oxygen Transfer Columns differ from the 
Michigan columns in several important ways. The performance of 
the LHO systems appears promising and the purchase and testing 
of a full-sized unit is highly recommended. Additional testing of the 
prototype unit is probably not warranted unless additional hardware 
is installed. 13 refs., 25 figs., 2 tabs. 


8220 (DOE/BP/93497—1) Kootenai River white sturgeon 
investigations and experimental culture: Annual progress re- 
port, FY 1989. Apperson, K.A.; Anders, P.J. Idaho Dept. of Fish 
and Game, Boise, ID (USA). Fisheries Research Section. Jun 
1990. 56p. Sponsored by U.S. DOE Bonneville Power Administra- 
tion. DOE Contract BI79-88BP93497. Order Number DE91006330. 
Source: OSTI; NTIS; GPO Dep. 





The population of white sturgeon in the Kootenai River has con- 
tinued to decline since 1983, in spite of a closure to harvest in the 
US section of the river. Setline and angling techniques were used 
to sample 228 sturgeon from the river between Kootenai Falls and 
Kootenay Lake during 1989. Our data indicate there is a complete 
lack of recruitment of juveniles into the population. At present, we 
do not understand what mechanisms are limiting recruitment. Over 
the past 70 years, the lower Kootenai River has been extensively 
diked for flood control, effectively eliminating backwater and slough 
areas that may have provided juvenile rearing habitat. Contami- 
nants have entered the river system via mining operations and 
agricultural practices. In 1972, Libby Dam began operation, revers- 
ing the natural flow regime of the river, and releasing frequent 
power peaking flows. Of 179 fish, 37% were female and 35% were 
male. Thirty-four percent of the females held developing oocytes. 
All oocyte samples from nine females contained copper and zinc. 
Most samples also contained copper and zinc. Most samples also 
contained organochloride residues such as DDT, DDD, DDE, and 
PCBs. Electrophoretic analysis of muscle samples indicated re- 
duced heterogeneity compared with lower basin white sturgeon and 
showed a significantly different degree of various between the two 
stocks in seven enzyme systems. Sturgeon regularly move across 
the British Columbia-ldaho border and seek out deep holes or mi- 
grate to Kootenay Lake during late fall. Adequate ranges in the river 
depth and current velocity allow sturgeon to select for those habitat 
parameters; however, turbidity and temperature are homogeneous 
throughout the river at any given time. 23 refs., 14 figs., 5 tabs. 


8221 (DOE/ER/60820—1) The influence of intacial proper- 
ties on two-phase liquid flow of organic contaminants in 
groundwater: Progress report, July 1, 1989-December 31, 
1990. Hayes, K.F.; Demond, A.H. Michigan Univ., Ann Arbor, MI 
(USA). Dept. of Civil Engineering. Sep 1990. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-89ER60820. Or- 
der Number DE91005025. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project is to investigate how changes in 
interfacial chemical properties affect two-phase transport relation- 
ships. Specifically, the objective is to develop a quantitative theory 
that will enable the prediction of changes in the capillary pressure- 
saturation relationship, a fundamental constitutive relationship in 
multiphase flow modeling, from changes in interfacial properties 
through a knowledge of their effect on wettability. The information 
presented here summarizes the progress we have made in the first 
project period. Based on preliminary adsorption, surface charge 
and surface potential measurements, we have demonstrated that it 
is possible to change the wettability of silica in a controlled manner 
by adsorbing varying quantities of a strongly-binding, cationic sur- 
factant like cetyltrimethylammonium bromide (CTAB). Adsorption, 
surface charge and surface potential measurements have been 
made on the silica-water-CTAB system to yield a relationship be- 
tween the amount adsorbed and the interfacial potential. Our work 
on the ideal soil model has demonstrated that the incorporation of 
roughness effects in the ideal soil model improves the prediction of 
the operative contact angles for drainage and imbibition from the 
intrinsic contact angle. This leads to better estimates of the capil- 
lary pressure-saturation relationships. Preliminary capillary 
pressure experiments on the silica-water-air system have shown 
that adsorption of a surfactant at the solid surface changes the 
capillary pressure-saturation relationship significantly. 


8222 (DOE/ER/60828-1) Stochastic analysis of contami- 
nant transport: One-dimensional non-reactive and reactive 
cases: Technical progress report. Cawifield, J.D.; Wu, Ming- 
Chee. Missouri Univ., Rolla, MO (USA). Dept. of Geological and 
Petroleum Engineering. 3 Dec 1990. 48p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-89ER60828. Order Number 
DE91005916. Source: OSTI; NTIS; GPO Dep. 

A reliability approach for probabilistic modeling of one- 
dimensional non-reactive and reactive transport in porous media 
provides two important quantitative results: (1) an estimate of the 
probability that dimensionless concentration equals or exceeds 
some specified level and, (2) the sensitivity of the probabilistic out- 
come to likely changes in each uncertain variable. The reliability 
approach is particularly attractive because it can incorporate vari- 
ous marginal probability density functions (PDF) for any of the 
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uncertain variables. In this work uncertain variables include: 
groundwater flow velocity, diffusion coefficient, dispersivity, distribu- 
tion coefficient, porosity and bulk density. The primary objective is 
to examine how the probabilistic outcome is influenced by choice 
of marginal PDF, correlation and magnitude of uncertainty for the 
variables. Because little information exists concerning the statistical 
characteristics of these uncertain variables, the investigation as- 
sumes a wide range of PDF types and statistical values in order to 
identify and isolate the most critical issues for further study. Re- 
sults indicate that, even for very slow mean velocity, the probability 
estimate for non-reactive transport is most sensitive to uncertain 
flow velocity. For practical analysis, it appears acceptable to treat 
dispersivity as a deterministic constant. For non-reactive transport, 
correlation between flow velocity and diffusion coefficient has a 
slight impact, but correlation among other combinations of uncer- 
tain variables is not important. 34 refs., 10 tabs. 


8223 (DOE/ER/60846-1) Colloids in groundwater: Their 
mobilization, subsurface transport, and sorption affinity for 
toxic chemicals: Technical progress report. Massachusetts Inst. 
of Tech., Cambridge, MA (USA). [1991]. 21p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-89ER60846. Order 
Number DE91005341. Source: OSTI; NTIS; GPO Dep. 

During the initial project period, we have pursued several activi- 
ties with the overall goal of characterizing the roles of colloid in 
groundwater. First, we have collected soil cores from a site where 
we have previously found large quantities of kaolinite colloids in 
the groundwater. We have intensely investigated these cores to 
test our hypothesis that the colloids have been mobilized as a re- 
sult of iron oxide dissolution. Next, we have constructed a soil core 
system in our laboratory with which we are attempting to mimic the 
factors that we think are governing colloid transport in the subsur- 
face. Finally, we have pursued the issue of how well organic 
chemicals bind to the kinds of colloids that we are seeing at field 
sites. Together, with our knowledge of colloid mobility, we antici- 
pate that this sorption data will enable us to predict the influence of 
groundwater colloids on contaminant fates in the subsurface. Our 
progress in each of these activities is described in this report. 7 
tefs., 12 figs. 


8224 (DP-MS-88-167) Waste water filtration enhance- 
ment. Martin, H.L. Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Plant. [1989]. 13p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract ACO9-89SR18035 ;AC09- 
76SRO00001. (CONF-8901212—1: 10. AESF/EPA conference on 
pollution control for the metal finishing industry, Orlando, FL (USA), 
23-25 Jan 1989). Order Number DE91005112. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Removal of submicron particles from process solutions and 
waste water is now economically achievable using a new Tyvek® 
media in conventional filtration equipment. This new product greatly 
enhances filtration and allows use of the much improved filter aids 
and polymers which were recently developed. It has reduced 
operating costs and ensures a clean effluent discharge to the envi- 
ronment. This significant technical development is especially 
important to those who discharge to a small stream with low 7Q10 
flow and must soon routinely pass the Toxicity tests that are being 
required by many States for NPDES permit renewal. The Savan- 
nah River Plant produces special nuclear materials for the US 
Government. Aluminum forming and metal finishing operations in 
M-Area, that manufacture fuel and target assemblies for the nu- 
clear reactors, discharge to a waste water treatment facility using 
BAT hydroxide precipitation and filtration. The new Tyvek® media 
and filter aids have achieved 55% less solids in the filtrate dis- 
charged to Tims Branch Creek, 15% less hazardous waste (dry 
filter cake), 150%-370% more filtration capacity, 74% lower materi- 
als purchase cost, 10% lower total M-Area manufacturing cost, and 
have improved safety. Performance with the improved polymers is 
now being evaluated. 


8225 (DPST-84-287) Separations areas effluent treatment: 
The preparation of a simulated effluent for system develop- 
ment and testing. Ryan, J.P. Du Pont de Nemours (E.|.) and Co., 
Aiken, SC (USA). Savannah River Lab. 8 Feb 1984. 6p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract ACO9-89SR18035. 
Order Number DE91005134. Source: OSTI; NTIS; GPO Dep. 
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A fundamental parameter in the design of the Effluent Treatment 
Facility (ETF), the effluent composition, has recently been investi- 
gated by analyzing samples from both separations areas. As a 
result of this characterization program, we can now project the 
composition of the ETF feed stream. The anticipated feed composi- 
tion is presented here for the purpose of making system 
projections; and a formula is provided for a simulant to use in test- 
ing evaporation, filtration, and reverse osmosis (RO) equipment. 
The components in these waste streams which present potential 
fouling problems for reverse osmosis are calcium, iron, man- 
ganese, barium, and aluminum, in combination with carbonate, 
silicate, and sulfate. Organics, probably in the form of TBP and 
kerosene, are also present in the combined effluent, which is oth- 
erwise dominated by NaNO3 and HNOs. 3 refs., 3 tabs. 


8226 (DPST-87-387) Fouling effects of  tri-n- 
butylphosphate on reverse osmosis performance and 
techniques for performance recovery. Poy, F.L. Savannah River 
Lab., Aiken, SC (USA). 28 Jul 1987. 24p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract ACO9-89SR18035. Order Num- 
ber DE91005116. Source: OST; NTIS; INIS; GPO Dep. 

The F/H Effluent Treatment Facility (F/H ETF) must be on-line by 
November 1988 to treat the low level activity wastes presently be- 
ing discharged to the F- and H- areas’ seepage basins. The three 
main processes of the F/H ETF are filtration, reverse osmosis, and 
ion exchange. Any dissolved organics present in the F/H ETF’s 
feed have the potential to affect operation of the reverse osmosis 
system. Earlier studies with F/H ETF feed simulant and 70 volume 
percent kerosene and 30 volume percent tri-n-butyiphosphate 
(TBP) additions showed that the kerosene/TBP mixture results in 
partial fouling of reverse osmosis membranes. A more detailed 
analysis of the seepage basin feed has shown that TBP is the ma- 
jor dissolved organic compound. Since it is dissolved (soluble to 
about 400 ppM at 25°C), TBP will be present in the reverse osmo- 
sis feed unless removed by a means other than filtration. Thus the 
fouling effect of TBP (without kerosene) on reverse osmosis perfor- 
mance was investigated. 4 refs., 8 figs., 2 tabs. 


8227 (DPST-—87-690) Characterization of organics in the 
feed streams for the H/F Effluent Treatment Facility. Obiath, 
$.B. Du Pont de Nemours (E.|.) and Co., Aiken, SC (USA). Savan- 
nah River Lab. 28 Sep 1987. 10p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract ACO9-89SR18035. Order Num- 
ber DE91005115. Source: OSTI; NTIS; INIS; GPO Dep. 

Analysis of weekly samples from the F- and H-area treblers indi- 
cates that tri-n-butylphosphate (TBP) is the major organic species 
in the feed to the F/H Effluent Treatment Facility (ETF). Concentra- 
tions up to 100 mg/L were observed, with an average of 50 mg/L 
from F-area and 3 mg/L from H-area. Normal paraffinic hydrocar- 
bons (NPH) are present in lesser amounts, ranging up to 4 mg/L. 
These two species, both foulants of the reverse osmosis (RO) 
membranes, account for almost all of the dissolved organic carbon 
present in the samples. Samples from the sources which feed the 
treblers (and will feed the ETF) indicate that all eight canyon evap- 
orators contribute TBP. None of the four tank farm evaporators 
contribute TBP. If TBP is to be removed at the sources, either the 
overhead streams from a number of evaporators will have to be 
piped to one or two central locations for treatment, or up to eight 
individual treatment points would have to be maintained. 6 refs., 5 
tabs. 


8228 (EGG-M-90120) Impact of surface water recharge 
on the design of a groundwater monitoring system for the 
Radioactive Waste Management Complex, idaho National Engi- 
neering Laboratory. Wood, T.R. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). [1990]. 17p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract AC07-761D01570. (CONF-9004169-3: 26. 
engineering and geology symposium, Pocatello, ID (USA), 4-6 Apr 
1990). Order Number DE91006068. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Recent hydrogeologic studies have been initiated to characterize 
the hydrogeologic conditions at the Radioactive Waste Manage- 
ment Complex (RWMC) at the Idaho National Engineering 
Laboratory (INEL). Measured water levels in wells penetrating the 
Snake River Plain aquifer near the RWMC and the corresponding 
direction of flow show change over time. This change is related to 
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water table mounding caused by recharge from excess water di- 
verted from the Big Lost River for flood protection during high 
flows. Water levels in most wells near the RWMC rise on the order 
of 10 ft (3 m) in response to recharge, with water in one well rising 
over 60 ft (18 m). Recharge changes the normal south-southwest 
direction of flow to the east. Design of the proposed groundwater 
monitoring network for the RWMC must account for the variable di- 
rections of groundwater flow. 11 refs., 9 figs., 2 tabs. 


8229 (ENEA-RT-PAS-89-30) Cordevole River Basin (Italy) 
trace elements distribution. Brondi, M.; De Cassan, M.; Grag- 
nani, R.; Orlandi, C.; Paganin, G. ENEA, Casaccia (Italy). Dipt. 
Protezione Ambientale e Salute dell’'Uomo. Mar 1990. 26p. (In Ital- 
ian). (RT/PAS—89-30). Order Number DE91744358. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This work reports on a study of the distribution and circulation of 
trace elements in Italian aquifers in a wide range of environmental 
conditions, with varying water chemistry lithology, hydrogeology, 
geochemical conditions, as well as level of contamination. The 
1985 geochemical study was carried out on springs and surface 
waters in an area located in East Alpine Range. It was found that: 
water salinity was generally low, although in some springs leaching 
levels of gypsum in the Bellerophon formation presented salinity 
values higher than 1 g/1; the chemistry of the water was widely in- 
fluenced by the lithology; trace elements content was generally 
very low with non significant contamination of the examined area; 
vanadium reached relative high contents in the samples that flowed 
in voleanic rocks; uranium and molibdenum were characterized by 
high geochemical mobility and generally their concentrations in- 
creased with increasing salinity; the geochemical characteristics of 
elements and peculiar geochemical processes effected trace con- 
centrations element more than lithology (in fact, only vanadium 
contents showed a significant correlation with volcanic rocks). 


8230 (ENEA-RT-PAS—89-31) Modeling the behaviour of 
137Cs, 134Cs and 90Sr in lake systems. Results of a research 
carried out using radioactivity measurement data collected fol- 
lowing the Chernobyl accident. Monte, L.; Fratarcangeli, S.; 
Pompei, F.; Quaggia, S.; Andrasi, G. ENEA, Casaccia (Italy). Dipt. 
Protezione Ambientale e Salute dell'Uomo. May 1990. 22p. 
(RT/PAS—89-31). Order Number DE91744360. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A model representing the redistribution of radionuclides in strati- 
fied lakes is reported. The model was calibrated with the use of the 
contamination data measured in samples of water sediment and 
fish collected in the lake of Bracciano (Italy). The results of mea- 
surements carried out, during the period 1986-89 (following the 
Chernobyl accident), to evaluate the levels of contamination of var- 
ious components of lake systems of Central Italy, are reported. 


8231 (ES/ESH-17) Strategy for conducting environmental 
surveillance of groundwater to comply with DOE orders. 
Forstrom, J.M. Oak Ridge National Lab., TN (USA). Environmental 
Sciences Div. Dec 1990. 41p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE91006060. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3606. 

This document defines the strategy for conducting environmental 
surveillance of groundwater quality at Department of Energy (DOE) 
installations as it will be implemented by Martin Marietta Energy 
Systems, Inc. The primary objectives of defining this generic 
strategy prior to developing site-specific plans are to: clearly differ- 
entiate between effluent monitoring and environmental surveillance 
as they apply to groundwater, describe the principles and concepts 
of groundwater flow that must be considered when establishing a 
groundwater surveillance program, and provide for a consistent ap- 
proach to developing plant-specific groundwater surveillance plans. 
18 refs., 5 figs., 3 tabs. 


8232 (INIS-SU-217, pp. 944) Effect of phenol on Sr ac 
cumulation by bottom deposits. Zherko, N.V. (AN Ukrainskoj 
SSR, Sevastopol (Ukrainian SSR). Inst. Biologii Yuzhnykh Morej). 
AN SSSR, Moscow (USSR). 1989. 204p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 





(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. STRONTIUM 90/buildup; STRONTIUM 90/phenols; 
AQUATIC ECOSYSTEMS; BLACK SEA; POLLUTANTS; RA- 
DIONUCLIDE MIGRATION; RESPONSE MODIFYING FACTORS; 
BUILDUP; PHENOLS 


8233 (INIS-SU-217, pp. 961-962) Significance of artificial 
radioisotopes in formation of dose loads on hydrobionts in 
freshwater ecosystems. Kuz'menko, M.I.; Drobot, P.I.; Klenus, 
V.G.; Pan’kov, I.V. AN SSSR, Moscow (USSR). 1989. 204p. (In 
Russian). (CONF-8908259-: 1. All-Union _radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 4: Summaries of reports. Order 
Number DE91003038. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AQUATIC ORGANISMS/radionuclide _ kinetics; 
AQUATIC ECOSYSTEMS; BIOLOGICAL RADIATION EFFECTS; 
CERIUM 141; CERIUM 144; CESIUM 134; CESIUM 137; DOSE 
RATES; STRONTIUM 90 


8234 (INIS-SU-217, pp. 962-963) Effect of salinity and 
metals on radionuclide buildup by marine algae. Kulebakina, 
L.G. (AN Ukrainskoj SSR, Sevastopol (Ukrainian SSR). Inst. Bi- 
ologii Yuzhnykh Morej). AN SSSR, Moscow (USSR). 1989. 204p. 
(In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. Al/-union ra- 
diobiological conference. V. 4: Summaries of reports. Order 
Number DE91003038. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. AQUATIC ECOSYSTEMS/radionuclide migration; 
BUILDUPAransition element compounds; ALGAE; BUILDUP; RA- 
DIOECOLOGICAL CONCENTRATION; RADIOISOTOPES; ZINC 
COMPOUNDS 


8235 (INIS-SU-217, pp. 984) Effect of medium factors on 
absorption of radioactive iodine chemical forms by micro 
phytes from sea water. Svetasheva, S.K. (AN Ukrainskoj SSR, 


Sevastopol (Ukrainian SSR). Inst. Biologii Yuzhnykh Morej). AN 
SSSR, Moscow (USSR). 1989. 204p. (in Russian). (CONF- 


8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALGAE/radionuclide migration; |ODIDES/biochemical 
reaction kinetics; ALGAE; BLACK SEA; BUILDUP; IODIDES; |0- 
DINE 125; IODINE 131; RESPONSE MODIFYING FACTORS; 
SEAWATER 


8236 (INIS-SU-217, pp. 943) Simulation of large-scale 
contamination of the Black Sea with ®°Sr and '°7Cs in connec 
tion with Chernobylisk-reactor accident. Egorov, V.N. (AN 
Ukrainskoj SSR, Sevastopol (Ukrainian SSR). Inst. Biologii Yuzh- 
nykh Morej); Kulebakina, L.G.; Polikarpov, G.G. AN SSSR, 
Moscow (USSR). 1989. 204p. (in Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 4: Summaries 
of reports. Order Number DE91003038. Source: OST!; NTIS (US 
Sales Only); INIS. 

Short note. ENVIRONMENTAL EXPOSURE PATHWAY/ 
mathematical models; BLACK SEA; CESIUM 137; 
CHERNOBYLSK-4 REACTOR; CONTAMINATION; ENVIRONMEN- 
TAL TRANSPORT; REACTOR ACCIDENTS; STRONTIUM 90 


8237 (LBL-29492) Reactive chemical transport in ground- 
water hydrology: Challenges to mathematical modeling. 
Narasimhan, T.N.; Apps, J.A. Lawrence Berkeley Lab., CA (USA). 
Jul 1990. 11p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC03-76SF00098. (CONF-900629-2: USA/USSR joint 
conference on global environmental hydrology and hydrogeology, 
Leningrad (USSR), 18-21 Jun 1990). Order Number DE91005244. 
Source: OSTI; NTIS; GPO Dep. 

For a long time, earth scientists have qualitatively recognized 
that mineral assemblages in soils and rocks conform to established 
principles of chemistry. In the early 1960's geochemists began 
systematizing this knowledge by developing quantitative thermody- 
namic models based on equilibrium considerations. These models 
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have since been coupled with advective-dispersive-diffusive trans- 
port models, already developed by ground-water hydrologists. 
Spurred by a need for handling difficult environmental issues 
related to ground-water contamination, these models are being im- 
proved, refined and applied to realistic problems of interest. There 
is little doubt that these models will play an important role in solv- 
ing important problems of engineering as well as science over the 
coming years. Even as these models are being used practically, 
there is scope for their improvement and many challenges lie 
ahead. In addition to improving the conceptual basis of the govern- 
ing equations, much remains to be done to incorporate kinetic 
processes and biological mediation into extant chemical equilibrium 
models. Much also remains to be learned about the limits to which 
model predictability can be reasonably taken. The purpose of this 
paper is to broadly assess the current status of knowledge in mod- 
eling reactive chemical transport and to identify the challenges that 
lie ahead. 


8238 (NUREG/CR-4918-Vol.4) Control of water infiltration 
Into near surface LLW [low-level radioactive waste] disposal 
units: Progress report on field experiments at a humid region 
site, Beltsville, Maryland: Volume 4. Schulz, R.K. (California 
Univ., Berkeley, CA (USA). Dept. of Soil Science); Ridky, R.W.; 
O'Donnell, E.O. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Engineering; Maryland Univ., College Park, MD 
(USA). Dept. of Geology. Dec 1990. 25p. Sponsored by Nuclear 
Regulatory Commission. Source: OSTI; NTIS; INIS; GPO. 

Three kinds of waste disposal unit covers a barriers to water infil- 
tration are being investigated. They are: (1) resistive layer barrier, 
(2) conductive layer barrier, and (3) bioengineering management. 
The resistive layer barrier consists of compacted earthen material 
(e.g. clay). The conductive layer barrier consists of a conductive 
layer in conjunction with a capillary break. As long as unsaturated 
flow conditions are maintained the conductive layer will wick water 
around the capillary break. Below grade layered covers such as (1) 
and (2) will fail if there is appreciable subsidence of the cover. Re- 
medial action for this kind of failure will be difficult. A surface 
cover, called bioengineering management, is meant to overcome 
this problem. The bioengineering management surface barrier is 
easily repairable if damaged by subsidence; therefore, it could be 
the system of choice under active subsidence conditions. The bio- 
engineering management procedure also has been shown to be 
effective in dewatering saturated trenches and could be used for 
remedial action efforts. After cessation of subsidence, that proce- 
dure could be replaced by a resistive layer barrier, or perhaps even 
better, a resistive layer barrier/conductive layer barrier system. This 
latter system would then give long-term effective protection against 
water entry to waste and without institutional care. These various 
concepts are being assessed in six large (70ft x 45ft x 10ft each) 
lysimeters at Beltsville, Maryland. 6 refs., 20 figs., 


8239 (ORNL/FTR-3847) [The ocean's role in the global 
carbon cycle]: Foreign trip report, June 1, 1990—-December 20, 
1990. Joos, L.F. Oak Ridge National Lab., TN (USA). 20 Dec 
1990. 7p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400. Order Number DE91005985. Source: 
OSTI; NTIS; GPO Dep. 

The traveler collaborated with Dr. J. L. Sarmiento of the Program 
in Atmospheric Sciences, Princeton University, and Dr. U. Siegen- 
thaler of the University of Bern in box-model studies of the 
potential enhancement of oceanic CO2 uptake by fertilizing the 
southern ocean with iron. As a result of this collaboration, a letter 
describing the results was submitted to the journal Nature. Sensi- 
tivity studies were carried out to gain a better understanding of the 
processes involved for a hypothetical iron fertilization of the ocean. 
An article that describes this work has been submitted to the 
journal Global Biogeochemical Cycles. The traveler and U. Siegen- 
thaler are preparing a journal article describing a box model of the 
global carbon cycle that is an extension of the one-dimensional 
box-diffusion model. The traveler attended Oceanography 590b at 
the University of Washington in Friday Harbor. While at Friday Har- 
bor, he started to collaborate with Drs. M. Warner, R. Gammon, 
and J. Bullister, all from the University of Washington, Seattle, to 
calibrate the global carbon cycle model with chlorofluorocarbon 
(CFC)-11 and CFC-12. The traveler started collaboration with Drs. 
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J. C. Orr and J. L. Sarmiento to calculate apparent eddy diffusivi- 
ties from the Princeton three-dimensional ocean model. The work 
is conducted by the University of Bern, Switzerland (the traveler is 
principal investigator), for a US Department of Energy program 
managed by Oak Ridge National Laboratory. 


8240 (ORNL/TM-11337) An evaluation of the use of an 
advanced oxidation process to remove chlorinated hydrocar- 
bons from groundwater at the US Department of Energy 
Kansas City Plant: Fiscal year 1989, annual report. Garland, 
S.B. Il; Peyton, G.R. Oak Ridge National Lab., TN (USA). Oct 
1990. 169p. Sponsored by U.S. DOE Energy Research; U.S. DOE 
Nuclear Energy. DOE Contract AC05-840R21400. Order Number 
DE91005633. Source: OSTI; NTIS; INIS; GPO Dep. 

The Allied-Signal Aerospace Company currently operates a pro- 
duction facility in Kansas City, Missouri, under contract with the US 
Department of Energy (DOE). Over the years the operation of the 
DOE Kansas City Plant has resulted in the contamination 
of groundwater with chlorinated hydrocarbons, including 
trichloroethene (TCE). One of the plumes of contaminated ground- 
water, the underground tank farm (UTF) plume, was selected for 
remediation with an advanced oxidation process (AOP) consisting 
of simultaneous treatment by ozone (Os), ultraviolet (UV) radiation, 
and hydrogen peroxide (H2O2). Since the use of AOPs is relatively 
new for the removal of organics from groundwater, information on 
design criteria, costs, performance, and operating experience is not 
well documented in the literature. Therefore, the Oak Ridge Na- 
tional Laboratory (ORNL) was requested to evaluate the treatment 
process. This report documents the work performed through FY 
1989. The results of the initial year of the evaluations, FY 1988, 
have been published previously, and the evaluation will continue at 
least through FY 1990. This report first briefly describes the treat- 
ment plant and the mechanisms of the treatment process. Next, 
the methodology and the results from the evaluation are discussed. 
Finally, conclusions and recommendations are presented. 8 refs., 
14 figs., 16 tabs. 


8241 (PNL-7500) 1988 Hanford riverbank springs charac- 
terization report. Dirkes, R.L. Pacific Northwest Lab., Richland, 
WA (USA). Dec 1990. 84p. Sponsored by U.S. DOE Environment 
Health & Safety. DOE Contract AC06-76RL01830. Order Number 
DE91005769. Source: OSTI; NTIS; INIS; GPO Dep. 

This reports presents the results of a special study undertaken to 
characterize the riverbank springs (i.e., ground-water seepage) en- 
tering the Columbia River along the Hanford Site. Radiological and 
nonradiological analyses were performed. River water samples 
were also analyzed from upstream and downstream of the Site as 
well as from the immediate vicinity of the springs. In addition, irri- 
gation return water and spring water entering the river along the 
shoreline opposite Hanford were analyzed. Hanford-origin contami- 
nants were detected in spring water entering the Columbia River 
along the Hanford Site. The type and concentrations of contami- 
nants in the spring water were similar to those known to exist in 
the ground water near the river. The location and extent of the 
contaminated discharges compared favorably with recent ground- 
water reports and predictions. Spring discharge volumes remain 
very small relative to the flow of the Columbia. Downstream river 
sampling demonstrates the impact of ground-water discharges to 
be minimal, and negligible in most cases. Radionuclide concentra- 
tions were below US Department of Energy Derived Concentration 
Guides (DCGs) with the exception ®°Sr near the 100-N Area. Tri- 
tium, while below the DCG, was detected at concentrations above 
the US Environmental Protection Agency drinking water standards 
in several springs. All other radionuclide concentrations were below 
drinking water standards. Nonradiological contaminants were gen- 
erally undetectable in the spring water. River water contaminant 
concentrations, outside of the immediate discharge zones, were be- 
low drinking water standards in all cases. 19 refs., 5 figs., 12 tabs. 


8242 (PNL-SA-18137) Waste storage in the vadose zone 
aftected by water vapor condensation and leaching. Cary, J.W.; 
Gee, G.W.; Whyatt, G.A. Pacific Northwest Lab., Richland, WA 
(USA). Aug 1990. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC06-76RL01830. (CONF-9011116—-7: 14. nuclear 
waste management conference, Boston, MA (USA), 26-29 Nov 
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1990). Order Number DE91005618. Source: OSTI; NTIS; INIS; 
GPO Dep. 

One of the major concerns associated with waste storage in the 
vadose zone is that toxic materials may somehow be leached and 
transported by advecting water down to the water table and reach 
the accessible environment through either a well or discharge to a 
river. Consequently, care is taken to provide barriers over and 
around the storage sites to reduce contact between infiltrating wa- 
ter and the buried waste form. In some cases, it is important to 
consider the intrusion of water vapor as well as water in the liquid 
phase. Water vapor diffuses through porous material along vapor 
pressure gradients. A slightly low temperature, or the presence of 
water-soluble components in the waste, favors water condensation 
resulting in leaching of the waste form and advection of water- 
soluble components to the water table. A simple analysis is 
presented that allows one to estimate the rate of vapor condensa- 
tion as a function of waste composition and backfill materials. An 
example using a waste form surrounded by concrete and gravel 
layers is presented. The use of thermal gradients to offset conden- 
sation effects of water-soluble components in the waste form is 
discussed. Thermal gradients may be controlled by design factors 
that alter the atmospheric energy exchange across the soil surface 
or that interrupt the geothermal heat field. 7 refs., 2 figs., 1 tab. 


8243 (PNL-SA-18360) Metal cation/anion adsorption on 
calcium carbonate: Implications to metal ion concentrations in 
groundwater. Zachara, J.M.; Cowan, C.E.; Resch, C.T. Pacific 
Northwest Lab., Richland, WA (USA). May 1990. 55p. Sponsored 
by U.S. DOE Energy Research; Electric Power Research Institute. 
DOE Contract ACO6-76RL01830. Contract RP2485-03. (CONF- 
8905356-1: Environmental Protection Agency (EPA) workshop on 
metal speciation and transport in groundwaters, Jekyll Island, GA 
(USA), 24-26 May 1989). Order Number DE91005611. Source: 
OSTI; NTIS; GPO Dep. 

This chapter evaluates the sorption behavior of metallic ions on 
specimen caicite as a basis for determining the importance of cal- 
cite relative to other subsurface sorbents, such as layer silicates 
and oxides, in controlling metal ion concentration in calcareous 
groundwaters. A review of the literature shows the sorption of both 
metallic cations and anions on calcite over ranges in pH and CO2 
partial pressure to be consistent with a surface-exchange process 
where cations exchange with surface Ca and anions exchange with 
surface CO3. A general surface-exchange model was developed to 
account for the effects of Ca and CO, concentrations, pH, and cal- 
cite surface area on cation and anion sorption onto calcite. The 
model was applied to recently developed experimental sorption 
data of Zn and SeO3 on specimen calcite in equilibrium CaCO3(aq) 
suspensions. The surface-exchange model was able to describe 
the effects of pH on both cation and anion sorption, and provided 
good predictions of the effects of variable CO2(g) pressure on Zn 
sorption and of PO, on SeO3 sorption. The surface-exchange 
model, combined with sorption constants for other phases, was 
used to calculate Cd sorption to a hypothetical aquifer material 
containing a mixture of sorbents. The sorbent concentrations were 
fixed to those expected in groundwater zones. The multi-sorbent 
calculation documented the importance of calcite as a sorbent for 
metallic ions in groundwater.93 refs., 18 figs., 5 tabs. 


8244 (RCM-01189) Laser-induced photoacoustic spec- 
troscopy for the speciation of transuranic elements in natural 
aquatic systems. Kim, J.l.; Stumpe, R.; Klenze, R. Technische 
Univ. Muenchen, Garching (Germany, F.R.). Inst. fuer Radio- 
chemie. Aug 1990. 89p. Contract CEC FI 1W 0202 D. Order 
Number DE91744537. Source: OSTI; NTIS (US Sales Only); INIS. 

Laser-induced Photoacoustic Spectroscopy (LPAS) is a new ele- 
gant instrumentation for the chemical speciation of acoustic 
transuranium (TRU) ions in very dillte concentrations (> 10—® mol 
L-'). The paper describes the principle of LPAS and its application 
to the study of the chemical behaviour of TRU ions in natural 
aquatic systems, the knowledge of which has become increasingly 
in demand in connection with the safety analysis of nuclear waste 
disposal in the geosphere. The first part of the paper describes the 
principle, instrumentation and characteristics of LPAS in aqueous 
solution, taking particular examples from our own experience. The 
theoretical estimation of the speciation sensitivity is demonstrated 





and the result is compared with experiment. The second part deals 
with the spectral work in aqueous solution and then with the appli- 
cation of LPAS for the speciation of TRU ions in groundwater. 
Some examples demonstrated are hydrolysis reaction, complexa- 
tion and colloid generation of the Am** ion. Speciation sensitivities 


of U, Np, Pu and Am of different oxidation states in a variety of 
aqueous solutions are summarized. The application is of course 
open to a broad field of microchemistry in which the conventional 
spectrophotometric method has difficulty with sensitivity. (orig.). 


8245 (RCM-01190) Actinide colloid generation in ground- 
water. Kim, J.|. Technische Univ. Muenchen, Garching (Germany, 
F.R.). Inst. fuer Radiochemie. May 1990. 38p. Contract CEC Fl 1W 
0067 D. Order Number DE91744539. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The progress made in the investigation of actinide colloid gener- 
ation in groundwaters is summarized and discussed with particular 
examples relevant to an understanding of the migration behaviour 
of actinides in natural aquifer systems. The first part deals with the 
characterization of colloids: groundwater colloids, actinide real- 
colloids and actinide pseudocolloids. The second part concentrates 
on the generation processes and migration behaviour of actinide 
pseudocolloids, which are discussed with some notable experimen- 
tal examples. Importance is stressed more on the chemical aspects 
of the actinide colloid generation in groundwater. This work is a 
contribution to the CEC project MIRAGE Il, particularly, to research 
area: complexation and colloids. (orig.). 


8246 (TVA/PUB—90/1) Two-dimensional water quality mod- 
eling of Town Creek embayment on Guntersville Reservoir. 
Bender, M.D. (Tennessee Valley Authority, Norris, TN (USA). 
Engineering Lab.); Shiao, Ming C.; Hauser, G.E.; Butkus, S.R. Ten- 
nessee Valley Authority, Norris, TN (USA). Engineering Lab. Sep 
1990. 114p. Sponsored by Tennessee Valley Authority. (WR-28-1- 
6-104). Order Number DE91005475. Source: OSTI; NTIS. 

TVA investigated water quality of Town Creek embayment using 
a branched two-dimensional model of Guntersville Reservoir. Simu- 
lation results were compared in terms of algal biomass, nutrient 
concentrations, and volume of embayment with depleted dissolved 
oxygen. Stratification and flushing play a significant role in the em- 
bayment water quality. Storms introduce large loadings of organics, 
nutrients, and suspended solids. Dissolved oxygen depletion is 
most severe after storms followed by low flow that fails to flush the 
embayment. Embayment water quality responses to potential ani- 
mal waste and erosion controls were explored. Modeling indicated 
animal waste controls were much more cost-effective than erosion 
controls. Erosion controls will decrease embayment suspended 
solids and thereby increase algal biomass due to greater light pen- 
etration. 29 refs., 16 figs., 4 tabs. 


8247 (TVA/PUB-90/2) Johnsonville Fossil Plant (JOF): 
Supplement to the environmental assessment (EA) for the new 
ash dredge pond. Tennessee Valley Authority, Knoxville, TN 
(USA). [1990]. 6p. Sponsored by Tennessee Valley Authority. Order 
Number DE91005456. Source: OSTI; NTIS. 

In 1989, TVA prepared an EA for development of a new ash 
dredge pond at JOF. On June 19, 1990, a Finding of No Signifi- 
cant Impact (FONSI) was released which indicated that the project 
was not considered to be a major federal action significantly affect- 
ing the quality of the environment. Since the original EA for this 
project considered the environmental impacts of only the first 
phase of construction, the purpose of this supplement is to con- 
sider any additional impacts associated with the second phase. It 
was concluded in the EA that minor air quality impacts (primarily 
fugitive dust and vehicular emissions) would be created during con- 
struction and operation of the first phase of the disposal area. 
These same impacts would be temporarily created during construc- 
tion of the second phase of the project. Watering open areas and 
haul roads and minimization of active areas will reduce fugitive 
dust. No additional impacts to other environmental media are antic- 
ipated from development of the second phase with the exception of 
potential impacts to groundwater resources. In order to evaluate 
groundwater impacts of the second phase, groundwater modeling 
studies conducted in the EA were re-run using estimates based on 
the conditions expected for the second phase. This information is 
presented in this report. 2 refs., 2 figs., 1 tab. 
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8248 (TVA/WR/WQ-90/9) Compendium of ordinances for 
groundwater protection. Tennessee Valley Authority, Chat- 
tanooga, TN (USA). River Basin Operations/Water Resources. Aug 
1990. 437p. Sponsored by Tennessee Valley Authority. Order Num- 
ber DE91005478. Source: OSTI; NTIS. 

Groundwater is an extremely important resource in the 
Tennessee Valley. Nearly two-thirds of the Tennessee Valley's resi- 
dents rely, at least in part, on groundwater supplies for drinking 
water. In rural areas, approximately ninety-five percent of residents 
rely on groundwater for domestic supplies. Population growth and 
economic development increase the volume and kinds of wastes 
requiring disposal which can lead to groundwater contamination. In 
addition to disposal which can lead to groundwater contamination. 
In addition to disposal problems associated with increases in con- 
ventional wastewater and solid waste, technological advancements 
in recent decades have resulted in new chemicals and increased 
usage in agriculture, industry, and the home. Unfortunately, there 
has not been comparable progress in identifying the potential long- 
term effects of these chemicals, in managing them to prevent 
contamination of groundwater, or in developing treatment technolo- 
gies for removing them from water once contamination has 
occurred. The challenge facing residence of the Tennessee Valley 
is to manage growth and economic and technological development 
in ways that will avoid polluting the groundwater resource. Once 
groundwater has been contaminated, cleanup is almost always 
very costly and is sometimes impractical or technically infeasible. 
Therefore, prevention of contamination — not remedial treatment-is 
the key to continued availability of usable groundwater. This docu- 
ment discusses regulations to aid in this prevention. 


8249 (TVA/WR/WO-90/12) South Fork Holston River basin 
1988 biomonitoring. Saylor, C.F.; Ahistedt, S.A. Tennessee Valley 
Authority, Norris, TN (USA). Div. of Water Resources. Jun 1990. 
55p. Sponsored by Tennessee Valley Authority. Order Number 
DE91005477. Source: OSTI; NTIS. 

There is concern over the effects of shifts in land use use prac- 
tices on the aquatic fauna of streams in the South Fork Holston 
River basin in northwestern North Carolina and southwestern Vir- 
ginia. Trout reproduction has noticeably declined in the Watauga 
River subbasin. The Watauga River and Elk River subbasins have 
been subjected to commercial and resort development. The Middle 
fork Holston River and the upper South Fork Holston River sub- 
basins have been affected by agricultural and mining activities, 
respectively (Cox, 1986). To aid reclamation and management of 
the South Fork Holston basin, Tennessee Valley Authority (TVA) bi- 
ologists conducted biomonitoring—including index of biotic integrity 
and macroinvertebrate sampling-on the Middle Fork Holston, 
South Fork Holston, Watauga, and Elk Rivers to assess cumulative 
impairment related to changes in habitat and pollutant loading in 
these subbasins. Biomonitoring can detect environmental degrada- 
tion, help document problem areas, and assist in development of 
strategies for managing water quality. This report discusses the 
methods and materials and results of the biomonitoring of South 
Fork Holston River Basin. 13 refs., 5 figs., 12 tabs. 


8250 (TVA/WR/WQ-90/13) Status of Cherokee Reservoir: 
An overview of reservoir conditions. Tennessee Valley Authority, 
Chattanooga, TN (USA). Div. of Water Resources. Aug 1990. 30p. 
Sponsored by Tennessee Valley Authority. Order Number 
DE91005498. Source: OSTI; NTIS. 

This is the first in a series of reports prepared by Tennessee Val- 
ley Authority (TVA) for those interested in the conditions of TVA 
reservoirs. This overviews of Cherokee Reservoir summarizes 
reservoir and watershed characteristics, reservoir uses and use im- 
pairments, water quality and aquatic biological conditions, and 
activities of reservoir management agencies. This information was 
extracted from the most current reports, publications, and data 
available, and interviews with water resource professionals in vari- 
ous Federal, staté, and local agencies and in public and private 
water supply and wastewater treatment facilities. 11 refs., 4 figs., 1 
tab. 


8251 (TVA/WR/WO-90/14) Water resources review: Ocoee 
reservoirs, 1990. Cox, J.P. Tennessee Valley Authority, Chat- 
tanooga, TN (USA). Div. of Water Resources. Aug 1990. 5ip. 
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Sponsored by Tennessee Valley Authority. Order 
DE91005454. Source: OSTI; NTIS. 

Tennessee Valley Authority (TVA) is preparing a series of reports 
to make technical information on individual TVA reservoirs readily 
accessible. These reports provide a summary of reservoir purpose 
and operation; physical characteristics of the reservoir and water- 
shed; water quality conditions; aquatic biological conditions; and 
designated, actual and potential uses of the reservoir and impair- 
ments of those use. This reservoir status report addressed the 
three Ocoee Reservoirs in Polk County, Tennessee. 


8252 (TVAWR/WQ-90/16) Groundwater management and 
protection Madison County, Alabama. French, J.H.; Strunk, J.W. 
Tennessee Valley Authority, Chattanooga, TN (USA). Div. of Water 
Resources. Jul 1990. 77p. Sponsored by Tennessee Valley Author- 
ity. Order Number DE91005476. Source: OSTI; NTIS. 

Groundwater is extremely important to Madison County as it pro- 
vides nearly three quarters of the county's drinking water. In recent 
years, Madison County has increasingly recognized the need to 
protect its groundwater resource. A supply of usable groundwater 
is one element of a high quality environment, which can help spur 
economic development and provide for the needs of a growing 
population. Without planning protection and understanding of 
possible consequences, however, economic development and pop- 
ulation pressures can cause a gradual! degradation of groundwater. 
In April 1987, the Tennessee Valley Authority (TVA) convened a lo- 
cal groundwater steering group in Madison County. At the first 
meeting the ground agreed upon these goals: (1) to seek incorpo- 
rate groundwater protection into the planning and development 
process for Madison County, (2) to support efforts by Madison 
County to obtain authority to adopt zoning ordinances and subdivi- 
sion regulations, and (3) to develop a groundwater management 
plan for the county. This report provides essential information 
needed in developing a plan and is based on the following as- 
sumptions: the citizens of Madison County value the environment 
in which they live and wish to protect it from pollution; continued 
economic development is necessary for a healthy local economy; 
and a healthy economy can be sustained and nurtured, without 
degradation of the groundwater resource, through countywide plan- 
ning, education, and participation. 


8253 (TVA/WR/WO-90/19) Status of Norris Reservoir: An 
overview of reservoir conditions. Tennessee Valley Authority, 
Chattanooga, TN (USA). Div. of Water Resources. Sep 1990. 38p. 
Sponsored by Tennessee Valley Authority. Order Number 
DE91005499. Source: OSTI; NTIS. 

This is one in a seriés of reports prepared by the Tennessee Val- 
ley Authority (TVA) for those interested in the conditions of TVA 
reservoirs. This overview of Norris Reservoir summarizes reservoir 
and watershed characteristics, reservoir uses, conditions that im- 
pair reservoir uses, water quality and aquatic biological conditions, 
and activities of reservoir management agencies. This information 
was extracted from the most up-to-date publications and data avail- 
able, and from interviews with water resource professionals in 
various federal, state, and local agencies, and in public and private 
water supply and wastewater treatment facilities. 14 refs., 3 figs. 


8254 (TVA(WR/WOQ-90/20) Status of Wheeler Reservoir: 
An overview of reservoir conditions. Tennessee Valley Authority, 
Chattanooga, TN (USA). Div. of Water Resources. Sep 1990. 31p. 
Sponsored by Tennessee Valley Authority. Order Number 
DE91005496. Source: OSTI; NTIS. 

This is one in a series of status reports prepared by the Ten- 
nessee Valley Authority (TVA) for those interested in the conditions 
of TVA reservoirs. This overview of Wheeler Reservoir summarizes 
reservoir purposes and operation, reservoir and watershed charac- 
teristics, reservoir uses and use impairments, and water quality 
and aquatic biological conditions. The information presented here 
is from the most recent reports, publications, and original data 
available. If no recent data were available, historical data were 
summarized. If data were completely lacking, environmental profes- 
sionals with special knowledge of the resource were interviewed. 
12 refs., 2 figs. 


8255 


Number 


(TVA/WR/WO-90/21) Status of Blue Ridge Reser- 
voir: An overview of reservoir conditions. Tennessee Valley 
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Authority, Chattanooga, TN (USA). Div. of Water Resources. Sep 
1990. 22p. Sponsored by Tennessee Valley Authority. Order Num- 
ber DE91005497. Source: OSTI; NTIS. 

This is one in a series of reports prepared by the Tennessee Val- 
ley Authority (TVA) for those interested in the conditions of TVA 
reservoirs. This overview of Blue Ridge Reservoir summarizes 
reservoir and watershed characteristics, reservoir uses and use im- 
pairments, water quality and aquatic biological conditions, and 
activities of reservoir management agencies. This information was 
extracted from the most current reports and data available, as well 
as interview with water resource professionals in various federal, 
state, and local agencies. Blue Ridge Reservoir is a single-purpose 
hydropower generating project. When consistent with this primary 
objective, the reservoir is also operated to benefit secondary objec- 
tives including water quality, recreation, fish and aquatic habitat, 
development of shoreline, aesthetic quality, and other public and 
private uses that support overall regional economic growth and de- 
velopment. 8 refs., 1 fig. 


8256 (TVA/WR/WQ-90/22) Water resources review: 
Wheeler Reservoir, 1990. Wallus, R.; Cox, J.P. Tennessee Valley 
Authority, Chattanooga, TN (USA). Div. of Water Resources. Sep 
1990. 80p. Sponsored by Tennessee Valley Authority. Order Num- 
ber DE91005479. Source: OSTI; NTIS. 

Protection and enhancement of water quality is essential for at- 
taining the full complement of beneficial uses of TVA reservoirs. 
The responsibility for improving and protecting TVA reservoir water 
quality is shared by various federal, state, and local agencies, as 
well as the thousands of corporations and property owners whose 
individual decisions affect water quality. TVA’s role in this shared 
responsibility includes collecting and evaluating water resources 
data, disseminating water resources information, and acting as a 
catalyst to bring together agencies and individuals that have a re- 
sponsibility or vested interest in correcting problems that have 
been identified. This report is one in a series of status reports that 
will be prepared for each of TVA’s reservoirs. The purpose of this 
status report is to provide an up-to-date overview of the character- 
istics and conditions of Wheeler Reservoir, including: reservoir 
purposes and operation; physical characteristics of the reservoir 
and the watershed; water quality conditions: aquatic biological con- 
ditions: designated, actual, and potential uses of the reservoir and 
impairments of those uses; ongoing or planned reservoir manage- 
ment activities. Information and data presented here are form the 
most recent reports, publications, and original data available. 21 
refs., 8 figs., 29 tabs. 


8257 (TVA/WR/WO-90/25) The effect of the use of plastic 
sampling containers on laboratory measurements of dissolved 
oxygen. Fehring, J.P. Tennessee Valley Authority, Chattanooga, 
TN (USA). Div. of Water Resources. Oct 1990. 40p. Sponsored by 
Tennessee Valley Authority. Order Number DE91005455. Source: 
OSTI; NTIS. 

Dissolved oxygen (DO) concentrations are often used to define 
the water quality of a stream or reservoir. In the Tennessee Valley, 
there is a commonly held belief that water quality in general, and 
DO in particular, is declining in TVA reservoirs. In 1980, TVA con- 
ducted a study of DO trends in the tailraces of Tennessee River 
Dams and found a downward trend in most reservoirs, with the 
greatest decrease in the downstream reservoirs. This report exam- 
ines a change in sampling procedures which may have contributed 
to the perception of declining DO. 6 refs., 3 figs., 10 tabs. 


8258 (TVA/WR/WQ-90/26) Approaches to verification of 
two-dimensional water quality models. Butkus, S.R. (Tennessee 
Valley Authority, Chattanooga, TN (USA). Water Quality Dept.). 
Tennessee Valley Authority, Chattanooga, TN (USA). Div. of Water 
Resources. Nov 1990. 93p. Sponsored by Tennessee Valley Au- 
thority. Order Number DE91005458. Source: OSTI; NTIS. 

The verification of a water quality model is the one procedure 
most needed by decision making evaluating a model predictions, 
but is often not adequate or done at all. The results of a properly 
conducted verification provide the decision makers with an esti- 
mate of the uncertainty associated with model predictions. Several 
statistical tests are available for quantifying of the performance of a 
model. Six methods of verification were evaluated using an appli- 
cation of the BETTER two-dimensional water quality model for 





Chickamauga reservoir. Model predictions for ten state variables 
were compared to observed conditions from 1989. Spatial distribu- 
tions of the verification measures showed the model predictions 
were generally adequate, except at a few specific locations in the 
reservoir. The most useful statistics were the mean standard error 
of the residuals. Quantifiable measures of model performance 
should be calculated during calibration and verification of future ap- 
plications of the BETTER model. 25 refs., 5 figs., 7 tabs. 


8259 (UCRL-CR-105154) Colloid migration in fractured 
media: 1988-1989 Annual report. Hunt, J.R. (California Univ., 
Berkeley, CA (USA). Dept. of Civil Engineering). Lawrence Liver- 
more National Lab., CA (USA). 15 Sep 1989. 4p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE91005198. Source: OSTI; NTIS; INIS; GPO Dep. 

Field studies at the Nevada Test Site by researchers at 
Lawrence Livermore National Laboratory have demonstrated that 
radionuclides are being transported by colloidal material suspended 
in groundwater. This observation is counter to most predictions 
from contaminant transport models because the models assume 
adsorbed species are immobile. The purpose of this research is to 
quantify the transport processes for colloidal materials and develop 
the mechanistic understanding necessary to predict radionuclide 
transport in fractured media. There were three areas of investiga- 
tion during this year that have addressed these issues: chemical 
control of colloid deposition on clean mineral surfaces, colloid ac- 
cumulation on fracture surfaces, and the influence of deposited 
colloids on colloid and tracer migration. 7 refs. 


8260 (UCRL-CR-105454) Lawrence Livermore National 
Laboratory low-level waste systems performance assessment: 
Final draft. Science Applications International Corp., Pleasanton, 
CA (USA). Nov 1990. 143p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91005428. Source: OSTI; NTIS; INIS; GPO Dep. 

This Low-Level Radioactive Waste (LLW) Systems Performance 
Assessment (PA) presents a systematic analysis of the potential 
risks posed by the Lawrence Livermore National Laboratory (LLNL) 
waste management system. Potential risks to the public and envi- 
ronment are compared to established performance objectives as 
required by DOE Order 5820.2A. The report determines the associ- 
ated maximum individual committed effective dose equivalent 
(CEDE) to a member of the public from LLW and mixed waste. A 
maximum annual CEDE of 0.01 mrem could result from routine ra- 
dioactive liquid effluents. A maximum annual CEDE of 0.003 mrem 
could result from routine radioactive gaseous effluents. No other 
pathways for radiation exposure of the public indicated detectable 
levels of exposure. The dose rate, monitoring, and waste accep- 
tance performance objectives were found to be adequately 
addressed by the LLNL Program. 88 refs., 3 figs., 17 tabs. 


8261 (UCRL-CR-105455) Mixed waste study, Lawrence 
Livermore National Laboratory Hazardous Waste Management 
facilities: Final draft. Lawrence Livermore National Lab., CA 
(USA); Science Applications International Corp., Pleasanton, CA 
(USA). Nov 1990. 66p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91005435. Source: OSTI; NTIS; INIS; GPO Dep. 

This document addresses the generation and storage of mixed 
waste at Lawrence Livermore National Laboratory (LLNL) from 
1984 to 1990. Additionally, an estimate of remaining storage ca- 
pacity based on the current inventory of low-level mixed waste and 
an approximation of current generation rates is provided. Section 2 
of this study presents a narrative description of Environmental 
Protection Agency (EPA) and Department of Energy (DOE) require- 
ments as they apply to mixed waste in storage at LLNL’s 
Hazardous Waste Management (HWM) facilities. Based on infor- 
mation collected from the HWM non-TRU radioactive waste 
database, Section 3 presents a data consolidation — by year of 
storage, location, LLNL generator, EPA code, and DHS code — of 
the quantities of low-level mixed waste in storage. Related figures 
provide the distribution of mixed waste according to each of these 
variables. A historical review follows in Section 4. The trends in 
type and quantity of mixed waste managed by HWM during the 
past five years are delineated and graphically illustrated. Section 5 
provides an estimate of remaining low-level mixed waste storage 
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capacity at HWM. The estimate of remaining mixed waste storage 
capacity is based on operational storage capacity of HWM facilities 
and the volume of all waste currently in storage. An estimate of the 
time remaining to reach maximum storage capacity is based on 
waste generation rates inferred from the HWM database and re- 
cent HWM documents. 14 refs., 18 figs., 9 tabs. 


8262 (UCRL-ID-106111) Environmental radiological stud- 
ies in 1989 near the Rancho Seco Nuclear Power Generating 
Station. Robison, W.L.; Wong, Kai M.; Jones, H.E. Lawrence Liv- 
ermore National Lab., CA (USA). Nov 1990. 38p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE91004991. Source: OSTI; NTIS; INIS; GPO Dep. 

In December 1988, the Sacramento Municipal Utilities District 
(SMUD) asked the Lawrence Livermore National Laboratory's 
(LLNL) Environmental Sciences Division (ENV) to collect sediment, 
water,and fish samples downstream from the Rancho Seco Nu- 
clear Power Generating Station for analysis of radionuclides to 
compare with results from earlier surveys in 1984 through 1987 (1— 
8). ENV was, however, asked to reduce the total number of 
sample collections to a minimum in this study because of financial 
constraints. The proposal ENV submitted for the 1989 Environmen- 
tal Radiological Studies downstream of the Rancho Seco Nuclear 
Power Generating Station reflected this reduction, but we believe, 
nevertheless, the 1989 efforts do allow us to make some meaning- 
ful comparisons with the previous studies. Cesium-137 is the most 
significant radionuclide still observed downstream from the Rancho 
Seco Nuclear Power Plant. Only occasionally is Cs or ®°CO ob- 
served. In 1989, the concentration of '°7Cs in the water and fish 
decreased with distance from the plant to the same level that is was 
in 1987, and was lower than it had been from 1984 through 1986. 
The concentration ratio (CR) for '5’Cs in fish is between 1000 and 
1500, which is below the NRC default value of 2000. Physical mix- 
ing in the creek environment has moved the '°7Cs deeper into the 
sediment column, thereby reducing the concentration in the top 12 
cm relative to that in previous years. 8 refs., 18 figs., 9 tabs. 


8263 (WSRC-MS-90-124) Velocity prediction errors re- 
lated to flow model calibration uncertainty. Stephenson, D.E. 
(Westinghouse Savannah River Co., Aiken, SC (USA)); Duffield, 
G.M.; Buss, D.R. Westinghouse Savannah River Co., Aiken, SC 
(USA). [1990]. 14p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-89SR18035. (CONF-9009254-2: International 
conference on calibration and reliability in groundwater modeling, 
Hague (Netherlands), 3-6 Sep 1990). Order Number DE91005651. 
Source: OSTI; NTIS; GPO Dep. 

At the Savannah River Site (SRS), a United States Department 
of Energy facility in South Carolina, a three-dimensional, steady- 
state numerical model has been developed for a four aquifer, three 
aquitard groundwater flow system. This model has been used for 
numerous predictive simulation applications at SRS, and since the 
initial calibration, the model has been refined several times. Origi- 
nally, calibration of the model was accomplished using a nonlinear 
least-squares inverse technique for a set of 50 water-level calibra- 
tion targets non-uniformly distributed in the four aquifers. The 
estimated hydraulic properties from this calibration generally 
showed reasonable agreement with values estimated from field 
tests. Subsequent model refinements and application of this model 
to field problems have shown that uncertainties in the model pa- 
rameterization become much more apparent in the prediction of the 
velocity field than in the simulation of the distribution of hydraulic 
heads. The combined use of three types of information (hydraulic 
head distributions, geologic framework models, and velocity field 
monitoring) provide valuable calibration data for flow modeling in- 
vestigations; however, calibration of a flow model typically relies 
upon measured water levels. For a given set of water-level calibra- 
tion targets, the uncertainties associated with imperfect knowledge 
of physical system parameters or groundwater velocities may not 

discernable in the calibrated hydraulic head distribution. In this 
aine modeling results from studies at SRS illustrate examples of 
model inadequacy resulting from calibrating only on observed wa- 
ter levels, and the effects of these inadequacies on velocity field 
prediction are discussed. 14 refs., 6 figs. 


8264 (WSRC-RP-89-267) Natural radioactivity in ground 
water near the Savannah River Site. Price, V. Jr. (Westinghouse 
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Savannah River Co., Aiken, SC (USA)); Michel, J. Westinghouse 
Savannah River Co., Aiken, SC (USA). Aug 1990. 63p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
Order Number DE91005675. Source: OSTI; NTIS; INIS; GPO Dep. 

A study of natural radioactivity in groundwater on and adjacent 
to the Savannah River Site (SRS) in Aiken (SC) was conducted to 
determine the spatial and temporal variations in the concentration 
of specific radionuclides. All available measurements for gross al- 
pha particle activity, gross beta activity, uranium, Ra-226, Ra-228, 
and radon were collated. Relatively few radionuclide-specific re- 
sults were found. Twenty samples from drinking water supplies in 
the area were collected in October 1987 and analyzed for U-238, 
U-234, Ra-226, Ra-228, and Rn-222. The aquifer type for each 
public water supply system was determined, and statistical analy- 
ses were conducted to detect differences among aquifer types and 
geographic areas defined at the country level. For samples from 
the public water wells and distribution systems on and adjacent to 
the site, most of the gross alpha particle activity could be attributed 
to Ra-226. Aquifer type was an important factor in determining the 
level of radioactivity in groundwater. The distribution and geochem- 
ical factors affecting the distribution of each radionuclide for the 
different aquifer types are discussed in detail. Statistical analyses 
were also run to test for aerial differences, among counties and the 
site. For all types of measurements, there were no differences in 
the distribution of radioactivity among the ten counties in the vicin- 
ity of the site or the site itself. The mean value for the plant was 
the lowest of all geographic areas for gross alpha particle activity 
and radon, intermediate for gross beta activity, and in the upper 
ranks for Ra-226 and Ra-228. It is concluded that the drinking wa- 
ter quality onsite is comparable with that in the vicinity. 19 refs., 5 
figs., 5 tabs. 


8265 (WSRC-RP-89-737) Radioactive releases at the Sa- 
vannah River Site, 1954-1988. Hetrick, C.S.; Martin, D.K. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1988]. 
401p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC09-89SR18035. Order Number DE91005889. Source: OSTI; 
NTIS; GPO Dep. 

Radioactive Releases at the Savannah River Site, 1954-1988 
(WSRC-RP-89-737) is the continuation of a series of reports, previ- 
ously titled Releases of Radioactivity at the Savannah River Plant 
(DPSU-1-YR-25). The series reflects the use of air and liquid effiu- 
ent sample analyses in determining the amount of radioactivity 
released from Savannah River Site (SRS) operations. The identifi- 


cation and characterization of these source terms since plant ~ 


startup in 1954 have aided Site personnel in confining and limiting 
the amount of radioactivity released to the environment from SRS 
facilities. Data contained in this report are used for a variety of pur- 
poses, including the calculation of offsite dose estimates and aiding 
special environmental studies. This document is an effluent/source 
term report. The report is divided into four summary sections. Sum- 
mary A details volumes of air and water released from emission 
sources since plant startup. Summary B lists annual radioactive re- 
lease data from these emission sources, grouped by nuclide and 
area. Summary C provides yearly totals of radioactive releases by 
radionuclide, under the headings “Atmospheric,” “Liquid to 
streams,” or “Liquid to Seepage Basins” accordingly. Monthly ra- 
dioactive releases from each emission source from 1986 to 1988 
are found in Summary D. Where appropriate, headings in the sum- 
mary tables have been changed to clarify and simplify emission 
data (see Appendix B). Additionally, any new discharge points, 
such as the liquid discharge from the Effluent Treatment Facility 
(ETF), are included in this report. A listing of 1988 source term and 
onsite discharge designations is provided in Appendix C. 36 refs. 


8266 (WSRC-RP-90-482) Heavy metals in fish from 
. Streams near F-Area and H-Area seepage basins. Loehle, C.; 
Paller, M. Westinghouse Savannah River Co., Aiken, SC (USA). 
Nov 1990. 22p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC09-89SR18035. Order Number DE91006518. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes results of recent analyses of heavy 
metals in fish from Savannah River Site (SRS) streams near the F- 
Area and H-Area seepage basins. Fish were collected from 
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headwater areas of Four Mile Creek and Pen Branch, from just be- 
low the H-Area seepage basin, and from three sites downstream in 
Four Mile Creek. These fish were analyzed for RCRA trace metals 
using standard EPA methods. Silver, arsenic, beryllium, cadmium, 
copper, nickel, lead, antimony, and thallium were all either unde- 
tectable or had only a few detectable values. Mercury values were 
all well below the regulatory limit of 1 g/g. For the total group of 
fish analyzed, there were no differences among sampling site for 
aluminum, chromium, or zinc. Selenium concentrations differed 
among sites, with fish collected near the H-Area and two control 
sites having the highest concentrations. When selenium concentra- 
tions were compared across sunfishes only, the seepage basin site 
was shown to be slightly elevated. Among species, yellowfin shin- 
ers had higher aluminum and zinc concentrations than sunfishes 
and bottom fish. 24 refs. 


8267 (WSRC-RP-90-1185) Groundwater quality assess- 
ment plan for the Metallurgical Laboratory Hazardous Waste 
Management Facility. Jerome, K.M. Westinghouse Savannah 
River Co., Aiken, SC (USA). Oct 1990. 38p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract ACO9-89SR18035. Order 
Number DE91006583. Source: OSTI; NTIS; GPO Dep. 

The Metallurgical Laboratory Hazardous Waste Management Fa- 
cility (MLHWMF) will be closed under interim status regulation and 
permitted as a hazardous waste management facility by a Post 
Closure Part B Permit under 40 CFR 264. This report discusses 
the ground water quality assessment plan for the MLHWMF. The 
Metallurgical Laboratory Hazardous Waste Management Facility 
consists of the process sewer line leading to the Metallurgical Lab- 
oratory basin from the fence, the Metallurgical Laboratory basin, 
the drainage outfall to the Carolina bay, and the Carolina bay itself. 
The Metallurgical Laboratory HWMF received F001, F003, F007, 
and D011 waste. F001 waste includes spent halogenated solvents 
used in degreasing (trichloroethylene, 1,1,1-trichloroethane, and 
carbon tetrachloride). F003 waste includes spent nonhalogenated 
solvents (acetone), and F007 waste is spent cyanide plating bath 
solution. At present forty-three constituents are analyzed per sam- 
ple. Trichloroethylene, tetrachloroethylene, and total radium are the 
only constituents that were reported above Primary Drinking Water 
Standards (PDWS) during the second quarter of 1990. Listed in 
this report are the constituents that are being analyzed at present. 
Appendix A presents the trends for the analyzed constituents from 
the fourth quarter of 1988 to the second quarter of 1990. 5 figs., 5 
tabs. 
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8268 (DOE/BP/91964—1) Magnitude and dynamics of pre- 
dation on juvenile salmonids in Columbia and Snake River 
reservoirs: Annual report of research, 1989-1990. Petersen, 
J.H.; Mesa, M.G.; Hall-Griswold, J.; Schrader, W.C.; Short, G.W.; 
Poe, T.P. Fish and Wildlife Service, Portland, OR (USA). Jul 1990. 
87p. Sponsored by U.S. DOE Environment Health & Safety. DOE 
Contract AI79-88BP91964. Order Number DE91006328. Source: 
OSTI; NTIS; GPO Dep. 

Three aspects of predation upon juvenile salmonids in the 
Columbia River are addressed in this report: (1) Indexing predator 
consumption. During 1989-1990, two indices of northern squawfish 
consumption upon juvenile salmonids were developed for use 
throughout the Columbia River Basin. The direct Consumption In- 
dex (Cl) is based upon the concept of meal turnover time and 
takes into account number of salmonids, temperature, total gut 
content weight and predator weight. A Bioenergetics Index (Bl) for 
consumption indexing was also developed to complement the di- 
rect Cl. In the BI, growth, consumption, excretion/evacuation and 
respiration processes are modeled to predict the consumption re- 
quired to produce an observed growth increment. (2) Studies on 
predator-smolt dynamics. Northern squawfish consumption data 





were collected in the McNary Dam tailrace during nine days in July 
1988 to improve our understanding of the predator-smolt functional 
response. (3) Selective predation by northern squawfish. Labora- 
tory and field protocols were developed to evaluate northern 
squawfish selection and prey vulnerability. Results from laboratory 
studies suggest that northern squawfish prefer dead over live prey 
and that descaled prey may be more vulnerable to predation than 
non-descaled prey. Stressed and unstressed prey were consumed 
in equal proportions when predation occurred for 6 or 24 h. Physio- 
logical and behavioral effects of stress on juvenile salmon are 
presented. 100 refs., 13 figs., 12 tabs. 


8269 (DOE/BP/92663—1) Analysis of salmon and steel- 
head supplementation: Part 1, Emphasis on unpublished 
reports and present programs; Part 2, Synthesis of published 
Iterature; Part 3, Concepts for a model to evaluate 
mentation: Technical report, 1990. Miller, W.H. Fish and Wildlife 
Service, Ahsahka, ID (USA). Dworshak Fisheries Assistance Of- 
fice. Sep 1990. 241p. Sponsored by U.S. DOE Bonneville Power 
Administration. DOE Contract Al79-88BP92663. Order Number 
DE91006331. Source: OSTI; NTIS; GPO Dep. 

Supplementation or planting salmon and steelhead into various 
locations in the Columbia River drainage has occurred for over 100 
years. All life stages, from eggs to adults, have been used by fish- 
ery managers in attempts to establish, rebuild, or maintain 
anadromous runs. This report summarizes and evaluates results of 
past and current supplementation of salmon and steelhead. 
Conclusions and recommendations are made concerning supple- 
mentation. Hatchery rearing conditions and stocking methods can 
affect post released survival of hatchery fish. Stress was consid- 
ered by many biologists to be a key factor in survival of stocked 
anadromous fish. Smolts were the most common life stage 
released and size of smolts correlated positively with survival. Suc- 
cess of hatchery stockings of eggs and presmolts was found to be 
better if they are put into productive, underseeded habitats. Stock- 
ing time, method, species stocked, and environmental conditions of 
the receiving waters, including other fish species present, are fac- 
tors to consider in supplementation programs. The unpublished 
supplementation literature was reviewed primarily by the authors of 
this report. Direct contact was made in person or by telephone and 
data compiled on a computer database. Areas covered included 
Oregon, Washington, Idaho, Alaska, California, British Columbia, 
and the New England states working with Atlantic salmon. Over 
300 projects were reviewed and entered into a computer database. 
The database information is contained in Appendix A of this report. 
6 refs., 9 figs., 21 tabs. 
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Refer also to citation(s) 6924, 6925, 6962, 6963, 6964, 8119 


8270 (CONF-910161—1) The active site of ribulose- 
bisphosphate carboxylase/oxygenase. Hartman, F.C. Oak Ridge 
National Lab., TN (USA). [1991]. 6p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. From Enzyme 
mechanisms conference; San Diego, CA (USA); 2-6 Jan 1991. Or- 
der Number DE91005903. Source: OSTI; NTIS; GPO Dep. 

The active site of ribulose-bisphosphate carboxylase/oxygenase 
requires interacting domains of adjacent, identical subunits. Most 
active-site residues are located within the loop regions of an eight- 
stranded 6/a-barrel which constitutes the larger C-terminal domain; 
additional key residues are located within a segment of the smaller 
N-terminal domain which partially covers the mouth of the barrel. 
Site-directed mutagenesis of the gene encoding the enzyme from 
Rhodospirillum rubrum has been used to delineate functions of 
active-site residues. 6 refs., 2 figs. 


8271 (DOE/ER/13425-T1) The structures and functions of 
oligosaccharins: Progress report, December 15, 1989- 
December 14, 1990. Albersheim, P. Georgia Univ., Athens, GA 
(USA). Complex Carbohydrate Research Center. Aug 1990. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FGO9- 
85ER13425. Order Number DE91005029. Source: OSTI; NTIS; 


GPO Dep. 
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Abstracts of papers published or in press reporting work sup- 
ported by this grant proposal during the past year are given here to 
describe the progress: we have made in this research project. Top- 
ics include morphogenesis regulation by cell wall oligosaccharins; 
regulation of pectic enzymes, pathogen interactions with cell wall 
constituents; oligosaccharins as regulatory molecules; and charac- 
terization of oligosaccharide elicitors. 


8272 (DOE/ER/13486-5) [Carbon and hydrogen 
metabolism of green algae in light and dark]: Progress report. 
Brandeis Univ., Waltham, MA (USA). [1990]. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-86ER13486. Or- 
der Number DE91006542. Source: OSTI; NTIS; GPO Dep. 

The focus of this project was the elucidation of anaerobic 
metabolism in ecuaryotic green algae, chlamydomonas reinhardii. 
Chlamydomonas is a versatile organism that can grow under dis- 
parate conditions such as fresh water lakes and sewage ponds. 
The cell an photoassimilate CO2 aerobically and anaerobically, the 
latter after “adaptation” to a hydrogen metabolism. It can recall the 
knaligas or oxyhydrogen reaction and utilize hydrogen the simplest 
of all reducing agents for the dark assimilation of CO by the pho- 
tosynthetic carbon reduction cycle. The dark reduction with 
hydrogen lies on the border line between autotrophic and het- 
erotrophic carbon assimilation. Both autotrophic and heterotrophic 
bacteria are known in which molecular hydrogen can replace either 
inorganic or organic hydrogen donors. Here the dark reduction of 
COz acquires a particular importance since it occurs in the same 
cell that carries on photoreduction and photosynthesis. We will 
demonstrate here that the alga chloroplast possesses a respiratory 
capacity. It seems likely that Chlamydomonas may have retained 
the chloroplastic respiratory pathway because of the selective ad- 
vantage provided to the algae under a wide range of environmental 
conditions that the cells experience in nature. The ability to cycle 
electrons and poise the reduction level of the photosynthetic appa- 
ratus under aerobic and microaerobic conditions could allow more 
efficient CO2 fixation and enhanced growth under unfavorable con- 
ditions or survival under more severe conditions. 


8273 (DOE/ER/60857—2) Human chromosome 21: Linkage 
mapping and cloning in yeast artificial chromosomes: 
Progress report. Antonarakis, S.E. Johns Hopkins Univ., Balti- 
more, MD (USA). School of Medicine. [1991]. 2p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-89ER60857. Or- 
der Number DE91006312. Source: OSTI; NTIS; GPO Dep. 
a communication. HUMAN CHROMOSOME 21/genetic 
; PROGRESS REPORT; CLONING; YEASTS; HY- 
BRIDIZATION: DNA SEQUENCING; GENE AMPLIFICATION 


8274 (DOE/ER/60862-2) Transposon facilitated DNA se- 
quencing: Progress report. Berg, D.E.; Berg, C.M.; Huang, H.V. 
Washington Univ., St. Louis, MO (USA). [1990]. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-89ER60862. Or- 
der Number DE91006541. Source: OSTI; NTIS; GPO Dep. 

The purpose of this research is to investigate and develop meth- 
ods that exploit the power of bacterial transposable elements for 
large scale DNA sequencing: Our premise is that the use of trans- 
posons to put primer binding sites randomly in target DNAs should 
provide access to all portions of large DNA fragments, without the 
inefficiencies of methods involving random subcloning and atten- 
dant repetitive sequencing, or of sequential synthesis of many 
oligonucleotide primers that are used to match systematically along 
a DNA molecule. Two unrelated bacterial transposons, Tn5 and +6, 
are being used because they have both proven useful for molecu- 
lar analyses, and because they differ sufficiently in mechanism and 
specificity of transposition to merit parallel development. 


8275 (INIS-mf-12644, pp. 59-69) Imaging Plate, a two di- 
mensional detector, in modern protein crystallography using 
synchrotron radiation. Sakabe, Noriyoshi (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)). Japan Atomic Energy 
Research Inst., Tokyo (Japan); Institute of Physical and Chemical 
Research, Wako, Saitama (Japan). Feb 1990. 200p. (in Japanese). 
(CONF-9002125-—: International symposium on X-ray synchrotron 
radiation and advanced science and technology, Kobe (Japan), 
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15-16 Feb 1990). In The international symposium on ’X-ray syn- 
chrotron radiation and advanced science and technology’. Order 
Number DE90798859. Source: OSTI; NTIS (US Sales Only); INIS. 

Proteins have two major structural aspects: one is static struc- 
ture and the other is dynamic structure which is related with their 
reactions. Research on their dynamic structure started only re- 
cently as strong white X-ray became available from synchrotron 
radiation. Synchrotron radiation is a dream come true for protein 
crystallography. Theoretically, stronger rays permit the analysis of 
smaller structural changes. Synchrotron radiation has many good 
features which are useful for data collection by protein crystallogra- 
phy. imaging Plate, a film-type large two-dimensional detector 
developed by Fuji Photo Film Co., Ltd., is very suitable for struc- 
tural analysis of proteins by means of synchrotron radiation. A 
Weissenberg camera for macromolecules, which was developed by 
the author, has many advantages for data collection when used in 
combination with Imaging Plate. Some study results obtained by 
using them are outlined briefly focusing on the structure of w-amino 
acid. Results of trigger experiments using a time resolved Laue 
camera and laser are also described. (N.K.). 


8276 (INIS-mf—12644, pp. 71-82) Biopolymers and x-ray 
solution scattering: Is it useful in structural research?. Ueki, 
Tatzuo (Osaka Univ., Toyonaka (Japan). Faculty of Engineering 
Science). Japan Atomic Energy Research Inst., Tokyo (Japan); In- 
stitute of Physical and Chemical Research, Wako, Saitama 
(Japan). Feb 1990. 200p. (In Japanese). (CONF-9002125-: Inter- 
national symposium on X-ray synchrotron radiation and advanced 
science and technology, Kobe (Japan), 15-16 Feb 1990). In The 
international symposium on ’X-ray synchrotron radiation and ad- 
vanced science and technology’. Order Number DE90798859. 
Source: OSTI; NTIS (US Sales Only); INIS. 

X-ray solution scattering covers a wider range of scattering 
angles than the small angle X-ray scattering, suggesting that it pro- 
vides more detailed information on the internal structure of particles 
in solution. The present report briefly discusses practical measuring 
instruments using synchrotron radiation, recent results of basic 
studies, and possible future applications. High intensity (luminance, 
total flux intensity) and high flux directionality are the most impor- 
tant features of synchrotron radiation in relation to solution 
scattering. High intensity X-ray obtained from synchrotron radiation 
serves for studies of highly diluted solution in which association of 
particles can be ignored, a series of experiments under varying 
conditions (due to decreased measuring time), and studies of tran- 
sient changes in structure. Thus, it is helpful for studies of structural 
features which are closely associated with biological functions. So- 
lution scattering is particularly useful for protein crystallography. 
For instance, difference between the molecular structure of some 
proteins in crystal and that in solution may be detected. (N.K.). 


8277 (UCRL-CR-105338) Purification and characterization 
of the Oligosacchary! transferase. Kapoor, T.M. Lawrence Liver- 
more National Lab., CA (USA). Nov 1990. 24p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE91005196. Source: OSTI; NTIS; GPO Dep. 

Oligosaccharyl transferase was characterized to be a glycopro- 
tein with at least one saccharide unit that had a D-manno or D- 
glucopyranose configuration with unmodified hydroxy groups at.C- 
3, C-4 and C-6, using a Concanavalin A affinity column. This 
afforded a 100 fold increase in the transferase purity in the solubi- 
lized microsomal sample and also removed over 90% of the 
microsomal proteins (the cytosolic ones being removed before sol- 
ubilization). The detergent, N,N-Dimethyldodecylamine N-oxide 
(LDAO) was used for solubilization and it yielded a system compat- 
ible with the assay and the purification steps. An efficient method 
for detergent extraction without dilution of sample or protein precip- 
itation was also developed. 


5503 Cytology 


Refer also to citation(s) 8271 
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Refer also to citation(s) 6947, 8273, 8420, 8447 


8278 (UCRL-JC—105281) The construction of a physical 
map for human chromosome 19. Carrano, A.V.; Alleman, J.; 
Amemiya, C.; Ashworth, L.K.; Aslanidis, C.; Branscomb, E.W.; 
Combs, J.; Chen, C.; Christensen, M.; Copeland, A.; Fertitta, A.; 
Garcia, E.; de Jong, P.J.; Kwan, C.; Lamerdin, J.; Mohrenweiser, 
H.; Olsen, A.; Slezak, T.; Trask, B.Lawrence Livermore National 
Lab., CA (USA). 5 Nov 1990. 6p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-48. (CONF-910159-1: 
1991 Miami bio/technology winter symposia on advances in gene 
technology: the molecular biology of human genetic disease, Mi- 
ami, FL (USA), 27 Jan - 1 feb 1991). Order Number DE91005243. 
Source: OSTI; NTIS; GPO Dep. 

Unlike a genetic map which provides information on the relative 
position of genes or markers based upon the frequency of genetic 
recombination, a physical map provides a topographical picture of 
DNA, i.e. distances in base pairs between landmarks. The land- 
marks may be genes, gene markers, anonymous sequences, or 
cloned DNA fragments. Perhaps the most useful type of physical 
map is one that consists of an overlapping set of cloned DNA frag- 
ments (contigs) that span the chromosome. Once genes are 
assigned to this contig map, sequencing of the genomic DNA can 
be prioritized to complete the most interesting regions first. While, 
in practice, complete coverage of a complex genome in recombi- 
nant clones may not be possible to achieve, many gaps in a clone 
map may be closed by using multiple cloning vectors or uncloned 
large DNA fragments such as those separated by electrophoretic 
methods. Human chromosome 19 contains about 60 million base 
pairs of DNA and represents about 2% of the haploid genome. Our 
initial interest in chromosome 19 originated from the presence of 
three DNA repair genes-which we localized to a region of this chro- 
mosome. Our approach to constructing a physical map of human 
chromosome 19 involves four steps: building a foundation of over- 
lapping cosmid contigs; bridging the gaps in the cosmid map with 
hybridization-based methods to walk onto DNA cloned in yeast and 
cosmids: orienting the contigs relative to each other and linking 
them to the cytological map; and coupling the contig map with the 
genetic map. The methods we use and the current status of the 
map are summarized in this report. 6 refs., 1 fig. 


5505 Metabolism 
Refer also to citation(s) 8419 


5506 Medicine 
Refer also to citation(s) 7273, 8471, 8472, 8473, 8488 


8279 (BNL-45599) Quantitation of the human basal gan- 
glia with Positron Emission Tomography. Bendriem, B.; Dewey, 
S.L.; Schlyer, D.J.; Wolf, A.P.; Volkow, N.D. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 7p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
901076-2: Medical imaging conference ’90, Crystal City, VA 
(USA), 23-27 Oct 1990). Order Number DE91005443. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The accurate measurement of the concentration of a radioiso- 
tope in small structures with PET requires a correction for 
quantitation loss due to the partial volume effect and the effect of 
scattered radiation. To evaluate errors associated with measures in 
the human basal ganglia (BG) we have built a unilateral model of 
the BG that we have inserted in a 20 cm cylinder. The recovery 
coefficient (RC = measured activity/true activity) for our BG phan- 
tom has been measured on a CTI tomograph (model 931-08/12) 
with different background concentrations (contrast) and at different 
axial locations in the gantry. The BG was visualized on 4 or 5 
slices depending on its position in the gantry and on the contrast 
used. The RC was 0.75 with no background (contrast equal to 
1.0). Increasing the relative radioactivity concentration in the back- 
ground increased the RC from 0.75 to 2.00 when the contrast was 
-0.7 (BG < Background). The RC was also affected by the size 
and the shape of the region of interest (ROI) used (RC from 0.75 
to 0.67 with ROI size from 0.12 to 1.41 cm?). These results show 
that accurate RC correction depends not only on the volume of the 


structure but also on its contrast with its surroundings as well as 
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on the selection of the ROI. They also demonstrate that the higher 
the contrast the more sensitive to axial positioning PET measure- 
ments in the BG are. These data provide us with some information 
about the variability of PET measurements in small structure like 
the BG and we have proposed some strategies to improve the re- 
producibility. 18 refs., 3 figs., 5 tabs. 


8280 (DOE/ER/60519-T2) [New imaging systems in nu- 
clear medicine]: Technical progress report. Massachusetts 
General Hospital, Boston, MA (USA). [1990]. 10p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-87ER60519. Or- 
der Number DE91004782. Source: OSTI; NTIS; INIS; GPO Dep. 

Further progress has been made on improving the uniformity and 
stability of PCR-I, the single ring analog coded tomograph. This 
camera has been employed in a wide range of animal studies de- 
scribed below. Data from PCR-I have been used in various image 
processing procedures. These include motion pictures of dog heart, 
comparison of PET and MRI image in dog heart and rat brain and 
quantitation of tumor metabolism in the nude mouse using blood 
data from heart images. A SUN workstation with TAAC board has 
been used to produce gated three-dimensional images of the dog 
heart. The ANALYZE program from the Mayo Clinic has also been 
mounted on a SUN workstation for comparison of images and im- 
age processing. 15 refs., 6 figs. 


8281 (DOE/ER/60745-3) [In vivo mutagenicity and clasto- 
genicity of ionizing radiation in nuclear medicine]: Technical 
progress report. Harvard Univ., Boston, MA (USA). School of 
Public Health. [1990]. 11p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-89ER60745. Order Number 
DE91005587. Source: OSTI; NTIS; GPO Dep. 

The overall goal of our research remains to investigate the muta- 
genic and clastogenic effects of exposure to low levels of ionizing 
radiation to human lymphocytes. We are utilizing these endpoints 
to examine sets of individuals who have been exposed to ionizing 
radiation as a result of medical procedures. The cohorts we are 
studying include: nuclear medicine technicians, two set of nuclear 
medicine patients, sets of controls and a new set of Hodgkins 
disease patients. Emphasis in the second year has been on mea- 
surements of chromosome aberrations in patients imaged with 
thallium-201, mutant frequencies in patients imaged with 
technetium-99, mutant frequencies in nuclear medicine technicians 
and physical therapists, and mutant frequencies in patients treated 
for Hodgkins disease with radiotherapy. The progress in these ar- 
eas is described in this report in more detail. 


8282 (EGG-BNCT-8777-Vol.4-No.7) Power Burst Facility/ 
Boron Neutron Capture Therapy program for cancer treatment, 
Volume 4, No. 7: Monthly bulletin, July 1990. Ackermann, A.L. 
(ed.). EG and G Idaho, Inc., Idaho Falls, ID (USA). Jul 1990. 27p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC07- 
761D01570. Order Number DE91006210. Source: OSTI; NTIS; 
GPO Dep. 

This report discusses the monthly progress of the Power Burst 
Facility/Boron Neutron Capture Therapy (PBF/BNLT) program for 
cancer treatment. Highlights of the PBF/BNCT Program during July 
1990 include progress within the areas of: Gross boron analysis in 
tissue, blood, and urine; noninvasive boron quantitative determina- 
tion; analytical radiation transport and interaction modeling for 
BNCT; large animal model studies; neutron source and facility 
preparation; administration and common support and PBF opera- 
tions. 


8283 


(EGG-BNCT-8777-Vol.4-No.8) Power Burst Facility/ 
Boron Neutron Capture Therapy Program for cancer treat- 


ment: Monthly bulletin, August 1990: Volume 4, No. 8. 
Ackermann, A.L. (ed.); Dorn, R.V. lil. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Aug 1990. 29p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC07-761D01570. Order Number 
DE91006211. Source: OSTI; NTIS; GPO Dep. 

This report discusses monthly progress in the Power Boron Fa- 
cility/Boron Neutron Capture Therapy (PBF/BNCT) Program for 
Cancer Treatment. Highlights of the PBF/BNCT Program during 
August 1990 include progress within the areas of: Gross Boron 
Analysis in Tissue, Blood, and Urine, boron microscopic (subcellu- 
lar) analytical development, noninvasive boron quantitative 
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determination, analytical radiation transport and interaction model- 
ing for BNCT, large animal model studies, neutron source and 
facility preparation, administration and common support and PBF 
operations. 


8284 (EGG-BNCT-8777-Voi.4-No.9) Power Burst Facility/ 
Boron Neutron Capture T Program for cancer treat- 
ment: Monthly bulletin, September 1990: Volume 4, No. 9. 
Ackermann, A.L. (ed.); Dorn, R.V. Ill. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Sep 1990. 42p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC07-76ID01570. Order Number 
DE91006202. Source: OSTI; NTIS; GPO Dep. 

This monthly bulletin describes activities in the following project 
areas during this reporting period: supporting technology develop- 
ment, large animal model studies, neutron source and facility 
preparation, administration and common support, and PBF opera- 
tions. (Fl) 


8285 (EGG-BNCT-8777-Vol.4.No.10) Power Burst Faclility/ 
Boron Neutron Capture Therapy Program for cancer treat- 
ment: Volume 4, No. 10: Monthly bulletin, October 1990. 
Ackermann, A.L. (ed.). EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Oct 1990. 30p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC07-761D01570. Order Number DE91006065. 
Source: OSTI; NTIS; GPO Dep. 

This bulletin discusses activities during this reporting period in 
the areas of: supporting technology development; large animal 
model studies; melanoma project; human studies; stability, pharma- 
cology, and toxicology of drugs; and PBF technical support. (FL) 


8286 (IEN-SEPRAD-01/88) Radiation protection in the 
Marcilio Dias Naval Hospital during the arrived of the victims 
of the accident in Goiania. Fajardo, P.W. Instituto de Engenharia 
Nuclear (IEN), Rio de Janeiro, RJ (Brazil). May 1988. 9p. (in Por- 
tuguese). Order Number DE91617246. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The procedure carried out for Nuclear Medicine Sector of the 
Marcilio Dias Hospital in the arrived of the victims more graves of 
the accident in Goiania are presented. The datas obtained with the 
services of monitoring realized with the detector DSM-3 of the 
Nardeaux and the radiometric raising of the patients and of their 
bedroom, making with a ionization chamber 'baby-line’ are shown. 
The services of radiation protection in the ward and the decontami- 
nation of the patients are described. The procedures to the 
necropsy of the contamineted bodies are presented. (V.R.B.). 


8287 (INIS-mf—12751) Radiation protection in veterinary 
radiology: A code of practice prepared by the Nuclear Energy 
Board. Hone, C.P. (comp.) (Nuclear Energy Board, Dublin (ire- 
land)). Nuclear Energy Board, Dublin (ireland). Jun 1989 19p. Order 
Number DE91615935. Source: OSTI; NTIS (US Sales Only); INIS. 
This Code of Practice is designed to give guidance to veterinary 
surgeons in ensuring that workers and members of the public are 
adequately protected from the hazards of ionising radiation arising 
from the use of x-ray equipment in veterinary practice. (author). 


8288 (INIS-mf-12755) Code of practice for radiological 
protection in dentistry. Department of Health, Dublin (ireland). 
1988 15p. Order Number DE91615936. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This Code of Practice applies to all those involved in the practice 
of dentistry and is designed to minimise radiation doses to 
patients, dental staff and the public from the use of dental radio- 
graphic equipment. 


8289 (INIS-mf-12762) Tenth national congress of the 
South African Society of Radiation Therapists. South African 
Society of Radiation Therapists (South Africa). 1986 53p. (CONF- 
8608247-: 10. national congress of the South African Society of 
Radiation Therapists, Sandton (South Africa), 13 Aug 1986). Order 
Number DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings of the tenth national congress of the South 
African Society of Radiation Therapists are presented. Papers on 
the following topics were presented: gynaecological malignancies 
and oncology; pain and symptom control; radiobiology; radiother- 
apy of the head and neck; combined modality therapy, and 
lymphoma. Separate abstracts were prepared for thirty five of the 
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papers presented. The remaining papers were considered outside 
the subject scope of INIS. 


8290 (INIS-mf—12762, pp. 4) The substaging of stage IIIB 
CA. cervix. Uijs, R.R.J. (Witwatersrand Univ., Johannesburg 
(South Africa)); Nissenbaum, M.; Browde, S. South African Society 
of Radiation Therapists (South Africa). 1986. 53p. (CONF- 
8608247—: 10. national congress of the South African Society of 
Radiation Therapists, Sandton (South Africa), 13 Aug 1986). In 
Tenth national congress of the South African Society of Radiation 
Therapists. Order Number DE91617259. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. CARCINOMAS/uterus; CARCINOMAS; UTERUS; 
EXTERNAL IRRADIATION; FRACTIONATED IRRADIATION; PA- 
TIENTS; RADIATION DOSES; UROGENITAL SYSTEM DISEASES 


8291 (INIS-mf-12762, pp. 20) Proton therapy - prospects 
for South Africa. Levin, V. (Cape Town Univ. (South Africa). Dept. 
of Radiotherapy). South African Society of Radiation Therapists 
(South Africa). 1986. 53p. (CONF-8608247—: 10. national congress 
of the South African Society of Radiation Therapists, Sandton 
(South Africa), 13 Aug 1986). In Tenth national congress of the 
South African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADIOTHERAPY/protons; RADIOTHERAPY/south 
africa; IRRADIATION; NEOPLASMS; NEUTRONS; PHOTONS; RA- 
DIATION DOSES; RADIOTHERAPY; PROTONS; SENSITIZERS 


8292 (INIS-mf-12762, pp. 23) Treatment of astrocytoma. 
De Muelenaere, G. South African Society of Radiation Therapists 
(South Africa). 1986. 5383p. (CONF-8608247—: 10. national congress 
of the South African Society of Radiation Therapists, Sandton 
(South Africa), 13 Aug 1986). In Tenth national congress of the 
South African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. NEOPLASMS/radiotherapy; CHEMOTHERAPY; 
IRRADIATION; NEOPLASMS; RADIOTHERAPY; PATIENTS 


8293 (INIS-mf-12762, pp. 26) The irradiation of Cape 
Town T2 mouth cancer in hyperbaric oxygen. Greeff, E.A. 
(Groote Schuur Hospital, Cape Town (South Africa)); Barry, L.M.; 
Sealy, R. South African Society of Radiation Therapists (South 
Africa). 1986. 53p. (CONF-8608247—: 10. national congress of the 
South African Society of Radiation Therapists, Sandton (South 
Africa), 13 Aug 1986). In Tenth national congress of the South 
African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. CARCINOMAS/oral cavity; CARCINOMAS; HEAD; 
IRRADIATION; NECK; OXYGEN; PATIENTS; RADIATION DOSES; 
SOUTH AFRICA 


8294 (INIS-mf—12762, pp. 30) Conservative surgery and 
radiation therapy as an alternative to mastectomy in early 
Stage breast carcinoma: The Johannesburg experience. 
Browde, S.; Lakier, R.; Bezwoda, W.; Lange, M.; Derman, D. 
South African Society of Radiation Therapists (South Africa). 1986. 
53p. (CONF-8608247—: 10. national congress of the South African 
Society of Radiation Therapists, Sandton (South Africa), 13 Aug 
1986). In Tenth national congress of the South African Society of 
Radiation Therapists. Order Number DE91617259. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Abstract only. MAMMARY GLANDS/radiotherapy; MAMMARY 
GLANDS/surgery; CARCINOMAS; CHEMOTHERAPY; FRACTION- 
ATED IRRADIATION; RADIOTHERAPY; SURGERY; PATIENTS; 
RADIATION DOSES; WITWATERSRAND 


8295 (INIS-mf-12762, pp. 34) Indications for and results 
of pre-operative treatment of children with Wilm’s tumour: 
Durban 1977-1984. Grenville, P. (Addington Hospital, Durban 
(South Africa)); Hadley, F.R.C.S.; Robert, E.; Mickel, F.R.C.S.; 
Naidoo, S.C. South African Society of Radiation Therapists (South 
Africa). 1986. 53p. (CONF-8608247-: 10. national congress of the 
South African Society of Radiation Therapists, Sandton (South 
Africa), 13 Aug 1986). In Tenth national congress of the South 
African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 
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Abstract only. KIDNEYS/radiotherapy; | KIDNEYS/surgery; 
CHEMOTHERAPY; CHILDREN; KIDNEYS; RADIOTHERAPY; 
SURGERY; NECROSIS; NEPHRECTOMY; SOUTH AFRICA; 
THERAPY; UROGENITAL SYSTEM DISEASES 


8296 (INIS-mf-12762, pp. 35) Sub-modibular approach for 
treatment of rhabdomyosarcoma of the tongue using electron 
beam therapy. Rabin, B.S. (Witwatersrand Univ., Johannesburg 
(South Africa)). South African Society of Radiation Therapists 
(South Africa). 1986. 53p. (CONF-8608247-: 10. national congress 
of the South African Society of Radiation Therapists, Sandton 
(South Africa), 13 Aug 1986). In Tenth national congress of the 
South African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. TONGUE/electron beams; TONGUE/ 
rhabdomyosarcomas; BIOPSY; CHEMOTHERAPY; CHILDREN; 
RADIATION DOSES; RADIOTHERAPY; SHIELDING; THERAPY; 
TONGUE; RHABDOMYOSARCOMAS 


8297 (INIS-mf—12762, pp. 36) Radical radiotherapy in pro- 
static carcinoma. Goedhals, L. (National Hospital, Bloemfontein 
(South Africa)). South African Society of Radiation Therapists 
(South Africa). 1986. 58p. (CONF-8608247-: 10. national congress 
of the South African Society of Radiation Therapists, Sandton 
(South Africa), 13 Aug 1986). In Tenth national congress of the 
South African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. PROSTATE/radiotherapy; CARCINOMAS; IRRADI- 
ATION; PROSTATE; RADIOTHERAPY; SOUTH AFRICAN 
ORGANIZATIONS 


8298 (INIS-mf-12762, pp. 37) Misonidazole and irradiation 
for bladder cancer - prospective radionized trial. Abratt, R.P. 
(Groote Schuur Hospital, Cape Town (South Africa)); Williams, 
M.A. South African Society of Radiation Therapists (South Africa). 
1986. 53p. (CONF-8608247-: 10. national congress of the South 
African Society of Radiation Therapists, Sandton (South Africa), 13 
Aug 1986). In Tenth national congress of the South African Society 
of Radiation Therapists. Order Number DE91617259. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BLADDER/irradiation; BLADDER/misonidazole; 
BLADDER; IRRADIATION; MISONIDAZOLE; COMPARATIVE 
EVALUATIONS; FRACTIONATED IRRADIATION; NEOPLASMS; 
PATIENTS; RADIATION DOSES; SURVIVAL CURVES 


8299 (INIS-mf-12762, pp. 38) Patient education and the 
radiographer. Hills, P. (Groote Schuur Hospital, Cape Town 
(South Africa)). South African Society of Radiation Therapists 
(South Africa). 1986. 53p. (CONF-8608247-—: 10. national congress 
of the South African Society of Radiation Therapists, Sandton 
(South Africa), 13 Aug 1986). In Tenth national congress of the 
South African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADIOLOGICAL PERSONNEL/education; RADIO- 
LOGICAL PERSONNEL/patients; PATHOLOGICAL CHANGES; 
EDUCATION; PATIENTS; RADIOTHERAPY 


8300 (INIS-mf—12762, pp. 39) Use of radiation in the treat- 
ment of benign disease. Cheverton, P.D. (Entabeni Medical 
Centre, Durban (South Africa)). South African Society of Radiation 
Therapists (South Africa). 1986. 53p. (CONF-8608247-: 10. 
national congress of the South African Society of Radiation Thera- 
pists, Sandton (South Africa), 13 Aug 1986). In Tenth national 
congress of the South African Society of Radiation Therapists. Or- 
der Number DE91617259. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. DISEASES/radiotherapy; DISEASES; RADIO- 
THERAPY; PLAQUE FORMATION; PREVENTIVE MEDICINE; 
RADIATION DOSES; SIDE EFFECTS; STRONTIUM 90; 
SURGERY; X RADIATION 


8301 (INIS-mf-12762, pp. 41) Kaposi’s sarcoma. Shields, 
R.A. (Hillbrow Hospital, Johannesburg (South Africa)); Pacella, J.; 
Browde, S. South African Society of Radiation Therapists (South 
Africa). 1986. 53p. (CONF-8608247-—: 10. national congress of the 
South African Society of Radiation Therapists, Sandton (South 
Africa), 13 Aug 1986). In Tenth national congress of the South 
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African Society of Radiation Therapists. Order 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. SARCOMAS/aids; IMMUNOSUPPRESSION; |R- 
RADIATION; NEOPLASMS; PATIENTS; RADIOSENSITIVITY; 
SARCOMAS; AIDS; SKIN DISEASES; SOUTH AFRICAN ORGA- 
NIZATIONS; THERAPY; TRANSPLANTS 


Number 


8302 (INIS-mf—12762, pp. 43) Malignant mesothelioma. Al- 
berts, A.S. (National Hospital, Bloemfontein (South Africa)); 
Goedhals, L.; Anderson, J.D.; Cronje, J.D.E.; Doman, M.J.; Victor, 
A.B. South African Society of Radiation Therapists (South Africa). 
1986. 53p. (CONF-8608247-: 10. national congress of the South 
African Society of Radiation Therapists, Sandton (South Africa), 13 
Aug 1986). In Tenth national congress of the South African Society 
of Radiation Therapists. Order Number DE91617259. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. PLEURA/sradiotherapy; PLEURA/surgery; 
CHEMOTHERAPY; COMPARATIVE EVALUATIONS; PATIENTS; 
PLEURA; RADIOTHERAPY; SURGERY; SEROUS MEMBRANES; 
SURVIVAL CURVES; TOXICITY 


8303 (INIS-mf—12762, pp. 44) Squamous carcinoma of the 
thoracic oesophagus results of radical treatment in 89 cases. 
Nissenbaum, M.; Mannel, A.; Plant, M. South African Society of 
Radiation Therapists (South Africa). 1986. 53p. (CONF-8608247-: 
10. national congress of the South African Society of Radiation 
Therapists, Sandton (South Africa), 13 Aug 1986). In Tenth 
national congress of the South African Society of Radiation Thera- 
pists. Order Number DE91617259. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Abstract only. ESOPHAGUS/radiotherapy; © ESOPHAGUS/ 
surgery; BLEOMYCIN; CARCINOMAS; CHEMOTHERAPY; COM- 
PARATIVE EVALUATIONS; ESOPHAGUS; RADIOTHERAPY; 
SURGERY; PATIENTS; SURVIVAL CURVES; TOXICITY 


8304 (INIS-mf-12762, pp. 45) Intraluminal cobalt 60 treat- 
ment using selectron plus cis platino! in the treatment of 
carcinoma of the oesophagus. Jordaan, J.P. (Addington Hospital, 
Durban (South Africa)); Landers, G. South African Society of Radi- 
ation Therapists (South Africa). 1986. 53p. (CONF-8608247-: 10. 
national congress of the South African Society of Radiation Thera- 
pists, Sandton (South Africa), 13 Aug 1986). In Tenth national 
congress of the South African Society of Radiation Therapists. Or- 
der Number DE91617259. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. ESOPHAGUS/cobalt 60; CARCINOMAS; 
ESOPHAGUS; FEEDING; PATIENTS; RADIATION DOSES; RA- 
DIOTHERAPY 


8305 (INIS-mf-12762, pp. 46) Tygerberg Hospital experi- 
ence using synchronous combination chemotherapy (VBM) 
and radiotherapy in the management of advanced squamous 
carcinoma of the head and neck region. Mills, E.E.D. South 
African Society of Radiation Therapists (South Africa). 1986. 53p. 
(CONF-8608247-: 10. national congress of the South African Soci- 
ety of Radiation Therapists, Sandton (South Africa), 13 Aug 1986). 
In Tenth national congress of the South African Society of Radia- 
tion Therapists. Order Number DE91617259. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Abstract only. HEAD/chemotherapy; HEAD/radiotherapy; NECK/ 
chemotherapy; NECK/radiotherapy; BLEOMYCIN; CARCINOMAS; 
HEAD; CHEMOTHERAPY; RADIOTHERAPY; METHOTREXATE; 
NECK; ONCOVIN; RADIATION DOSES; SOUTH AFRICAN ORGA- 
NIZATIONS 


8306 (INIS-mf-12762, pp. 47) Bile duct carcinoma: a com- 
bined retrospective and prospective review of treatment 
modalities and results. Werner, |.D. (Groote Schuur Hospital, 
Cape Town (South Africa)); Hering, E. South African Society of Ra- 
diation Therapists (South Africa). 1986. 5383p. (CONF-8608247-: 10. 
national congress of the South African Society of Radiation Thera- 
pists, Sandton (South Africa), 13 Aug 1986). In Tenth national 
congress of the South African Society of Radiation Therapists. Or- 
der Number DE91617259. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Abstract only. BILIARY TRACT/external irradiation; BILIARY 
TRACTiiridium; IRIDIUM; CARCINOMAS; DIAGNOSIS; HISTOL- 
OGY; RADIATION DOSES; THERAPY 


8307 (INIS-mf-12762, pp. 2) Gynaecological brachyther- 
apy: towards a rational approach. Smit, B.J. (Stellenbosch Univ. 
(South Africa). Dept. of Radiotherapy). South African Society of 
Radiation Therapists (South Africa). 1986. 53p. (CONF-8608247-: 
10. national congress of the South African Society of Radiation 
Therapists, Sandton (South Africa), 13 Aug 1986). In Tenth 
national congress of the South African Society of Radiation Thera- 
pists. Order Number DE91617259. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Abstract only. UROGENITAL SYSTEM DISEASES/radiotherapy; 
DOSE RATES; DOSIMETRY; GYNECOLOGY; NEOPLASMS; 
POINT SOURCES; RADIATION DOSE UNITS; TIME DEPEN- 
DENCE; RADIOTHERAPY 


8308 (INIS-mf-—12762, pp. 3) A comparison of the radiobio- 
logical effects of conventional radium treatment of the uterine 
cervix, and various high doserate fractionation schemes with 
192 iridium. Smit, B.J. (Stellenbosch Univ. (South Africa). Dept. of 
Radiotherapy). South African Society of Radiation Therapists 
(South Africa). 1986. 58p. (CONF-8608247-: 10. national congress 
of the South African Society of Radiation Therapists, Sandton 
(South Africa), 13 Aug 1986). In Tenth national congress of the 
South African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTi; NTIS (US Sales Only); INIS. 

Abstract only. UROGENITAL SYSTEM DISEASES/iridium 192; 
UROGENITAL SYSTEM DISEASES/radium; BIOLOGICAL RADIA- 
TION EFFECTS; BLADDER; CARCINOMAS; COMPARATIVE 
EVALUATIONS; DOSE RATES; FRACTIONATED IRRADIATION; 
LYMPH NODES; PATIENTS; RADIOBIOLOGY; RADIOTHERAPY; 
RECTUM; SURVIVAL CURVES; RADIUM; UTERUS 


8309 (INIS-mf-12762, pp. 22) Internal radiation for cystic 
craniopharyngiomas. Jordaan, J.P. (Department of Radiotherapy 
and Oncology, Addington Hospital, Durban (South Africa)). South 
African Society of Radiation Therapists (South Africa). 1986. 53p. 
(CONF-8608247-: 10. national congress of the South African Soci- 
ety of Radiation Therapists, Sandton (South Africa), 13 Aug 1986). 
In Tenth national congress of the South African Society of Radia- 
tion Therapists. Order Number DE91617259. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Abstract only. EPITHELIOMAS/internal irradiation; COMPUTER- 
IZED TOMOGRAPHY; CYSTS; EPITHELIOMAS; PHARYNX; 
SKULL; YTTRIUM 90 


8310 (INIS-mf-12762, pp. 27) lodine 125 implants of the 
lip and cheek. Loxton, C. (Groote Schuur Hospital, Cape Town 
(South Africa)). South African Society of Radiation Therapists 
(South Africa). 1986. 53p. (CONF-8608247-: 10. national congress 
of the South African Society of Radiation Therapists, Sandton 
(South Africa), 13 Aug 1986). In Tenth national congress of the 
South African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RADIATION SOURCE IMPLANTS/carcinomas; 
RADIATION SOURCE IMPLANTS/iodine 125; BIOLOGICAL RADI- 
ATION EFFECTS; ORAL CAVITY; PATIENTS; RADIATION 
DOSES; RADIATION PROTECTION; CARCINOMAS; RADIO- 
THERAPY; SHIELDING 


8311 (INIS-mf-12762, pp. 28) The use of jodine-125 
plaques in the treatment of retinoblastoma. Stannard, C. (Groote 
Schuur Hospital, Cape Town (South Africa)); Sealy, R.; Shackleton, 
D.; Hill, J.; Korrubel, J. South African Society of Radiation Thera- 
pists (South Africa). 1986. 53p. (CONF-8608247-: 10. national 
congress of the South African Society of Radiation Therapists, 
Sandton (South Africa), 13 Aug 1986). In Tenth national congress 
of the South African Society of Radiation Therapists. Order Num- 
ber DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RETINA/iodine 125; NEOPLASMS; OPHTHAL- 
MOLOGY; PATIENTS; PLAQUE FORMATION; RADIATION 
DOSES; RETINA; THERAPY; TIME DEPENDENCE 


8312 (INIS-mf—-12762, pp. 29) improved cosmesis in 
retinoblastoma patients treated with lodine-125. Sealy, R. 
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(Groote Schuur Hospital, Cape Town (South Africa)); Stannard, C.; 
Shackleton, D. South African Society of Radiation Therapists 
(South Africa). 1986. 53p. (CONF-8608247—: 10. national congress 
of the South African Society of Radiation Therapists, Sandton 
(South Africa), 13 Aug 1986). In Tenth national congress of the 
South African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. RETINA/iodine 125; RETINA/irradiation, CARCI- 
NOMAS; OPHTHALMOLOGY; PATIENTS; RETINA; IRRADIATION; 
TIME DEPENDENCE; UVEA 


8313 (INIS-mf-12762, pp. 31) Breast conserving treatment 
- implant technique. Muller, A.G.S. (Stellenbosch Univ. (South 
Africa)); Van Zyl, J.A. South African Society of Radiation Therapists 
(South Africa). 1986. 53p. (CONF-8608247-: 10. national congress 
of the South African Society of Radiation Therapists, Sandton 
(South Africa), 13 Aug 1986). In Tenth national congress of the 
South African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. MAMMARY GLANDS/implants; MAMMARY 
GLANDS/iridium 192; CARCINOMAS; COMPARATIVE EVALUA- 
TIONS; EXTERNAL IRRADIATION; FIBROSIS; IRRADIATION; 
IMPLANTS; RADIOTHERAPY; SURGERY; SURVIVAL CURVES 


8314 (INIS-mf-12762, pp. 33) MIBG diagnostic and thera- 
peutic use for neuroblastomas. Morgan, M. (Addington Hospital, 
Durban (South Africa)). South African Society of Radiation Thera- 
pists (South Africa). 1986. 53p. (CONF-8608247-: 10. national 
congress of the South African Society of Radiation Therapists, 
Sandton (South Africa), 13 Aug 1986). In Tenth national congress 
of the South African Society of Radiation Therapists. Order Num- 
ber DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 
Abstract only. NERVOUS SYSTEM DISEASES/iodine 131; 
ADRENAL GLANDS; DIAGNOSIS; HEART; LIVER; NEUROLOGY; 
SARCOMAS; SOUTH AFRICAN ORGANIZATIONS; THERAPY 


8315 (INIS-mf-12763) 23rd Annual congress of the South 
African Society of Pathologists, Pretoria, 4-6 July 1983. South 
African Society of Pathologists (South Africa). 1983 211p. (CONF- 
8307174—: 23. Annual congress of the South African Society of 
Pathologists, Pretoria (South Africa), 4-6 Jul 1983). Order Number 
DE91617260. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings of the twenty third annual congress of the 
South African Society of Pathologists are presented. Papers on the 
following topics were presented: anatomical pathology, virology, 
microbiology, chemical biochemistry, and haematology. Separate 
abstracts were prepared for thirteen of the papers presented. The 
remaining papers were considered out of scope for INIS. 


8316 (INIS-SU-208, pp. 76-78) Complex radionuclide and 
roentgenological evaluation of treatment efficacy in breast 
cancer patients with metastases to bones. Gabuniya, R.I. 
(Akademiya Meditsinskikh Nauk SSSR, Moscow (USSR). Onko- 
logicheskij Nauchnyj Tsentr); Godin, V.P.; Gritsaj, A.A.; Kirsanov, 
A.G.;  Aplevich, N.N. Tsentral’nyj Nauchno-lssledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(in Russian). (CONF-8811338-: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actual problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. METASTASES/diagnosis; RADIOTHERAPY/ 
metastases; SKELETON/biomedical radiography; SKELETON/ 
scintiscanning; CHEMOTHERAPY; MAMMARY GLANDS; METAS- 
TASES; DIAGNOSIS; NEOPLASMS; ORGANIC PHOSPHORUS 
COMPOUNDS; PATIENTS; RADIOPHARMACEUTICALS; RADIO- 
THERAPY; SKELETON; SCINTISCANNING; TECHNETIUM 99 


8317 (INIS-SU-208, pp. 47-49) Work of Central Research 
Roentgeno-Radiological Institute on securing scientific and 
practical service to public health organs. Shmeleva, 
N.I.; Klestova, O.V.; Volchkov, V.A. Tsentral’nyj Nauchno- 
Issledovatel’skij © Rentgeno-Radiologicheskij Inst., Leningrad 
(USSR). 1988. 308p. (in Russian). (CONF-8811338-: All-Union 
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scientific conference on actual problems of experimental and clini- 
cal roentgenoradiology, Leningrad (USSR), 12-15 Nov 1988). In 
Actual problems of experimental and clinical roentgenoradiology: 
Summaries of reports. Order Number DE91003028. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. MEDICAL ESTABLISHMENTS/public health; 
BIOMEDICAL RADIOGRAPHY; EDUCATION; MANUALS; RADIO- 
THERAPY 


8318 (INIS-SU-208, pp. 15-17) Scientific cooperation of 
the Central Research Roentgeno-Radiological Institute with 
foreign countries. Zherbin, E.A.; Komarov, E.I.; Lyalin, E.A.; 
Shul's, T.S. Tsentral’nyj Nauchno-issledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actua/ problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. INTERNATIONAL COOPERATION/nuclear medicine; 
COORDINATED RESEARCH PROGRAMS; DIAGNOSIS; 
DOSIMETRY; MEDICAL ESTABLISHMENTS; PLANNING; RADIA- 
TION PROTECTION; RADIOTHERAPY 


8319 (INIS-SU-208, pp. 43) Study on demand of country 
population in diagnostic investigations with the use of radio- 
pharmaceuticals on the base of ultra-short-living nuclides. 
Fadeev, N.P.; Kukekov, V.G. Tsentral'nyj Nauchno-issledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338-: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actua! problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. DIAGNOSIS/radiopharmaceuticals; RA- 
DIOPHARMACEUTICALS/millisec living radioisotopes; 
RADIOPHARMACEUTICALS/nanosec living radioisotopes; DIAG- 
NOSIS; RADIOPHARMACEUTICALS; TOMOGRAPHY 


8320 (INIS-SU-208, pp. 56-58) Results of arterial 
chemiocemboli in kidney cancer. Anisimov, V.N.; Gershanovich, 
M.L.; Markochev, A.B.; Vinokurova, N.A.; Shmonina, L.Sh. Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/kidneys; NEO- 
PLASMS/chemotherapy; NEOPLASMS/emboli; ANTIMITOTIC 
DRUGS; ARTERIES; KIDNEYS; NEOPLASMS; CHEMOTHER- 
APY; EMBOLI; PATIENTS 


8321 (INIS-SU-208, pp. 55-56) Radionuclide renography 
as screening-test at first stage of dispansary medical examina- 
tion of students. Aliyakparov, M.A. (Karagandinskij Meditsinskij 
Inst. (USSR)); Sejsembekov, T.Z.; Finaeva, D.E.; Umbetalina, N.S.; 
Ospanova, L.S. Tsentral’ny) Nauchno-Issiedovatel'skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RENOGRAPHY/kidneys; RENOGRAPHY/urinary 
tract; UROGENITAL SYSTEM DISEASES/diagnosis; HIPPURAN; 
IODINE 131; PREVENTIVE MEDICINE; RENOGRAPHY; KID- 
NEYS; DIAGNOSIS 


8322 (INIS-SU-208, pp. 41-42) Use of X-ray diapeutic in 
oncologic clinic. Fisher, M.E. (Nauchno-lssledovatel’skij Inst. 
Onkologii i Meditsinskoj Radiologii, Minsk (Byelorussian SSR)); 
Golub, G.D.; Dudarev, V.S.; Zholnerovich, E.M.; Ismail-Zade, R.S. 
Tsentral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij 





Inst., Leningrad (USSR). 1988. 308p. (In Russian). (CONF- 
8811338—: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of re, . Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/biomedical radiography; NEOPLASMS/ 
chemotherapy; BIOLOGICAL RADIATION EFFECTS; BLOOD VES- 
SELS; EMBOLI; NEOPLASMS; CHEMOTHERAPY; PATIENTS 


8323 (INIS-SU-208, pp. 53-55) Functional state of left au- 
ricle in patients with ischemic heart disease. Aliev, A.A.; 
Smirnov, A.D. Tsentral’nyj Nauchno-issledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/myocardium; 
MYOCARDIUMbbiological functions; © MYOCARDIUM/ischemia; 
MYOCARDIUM; BLOOD CIRCULATION; BLOOD PRESSURE; |S- 
CHEMIA; PATIENTS 


8324 (INIS-SU—208, pp. 39-41) Status and prospects for 
development of clinical electroroentgenography. Tyutin, L.A. 
Tsentral’nyj Nauchno-lssiedovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (in Russian). (CONF- 
8811338—: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); iNIS. 

Short note. DIAGNOSIS/biomedical radiography; DIAGNOSIS/ 
electric currents; DIAGNOSIS; IMAGES; PATIENTS; QUALITY 
CONTROL 


8325 (INIS-SU-208, pp. 52-53) Improved program for X- 
ray examination of mammary glands. Abramchenko, Yu.A. 
(Nauchno-issledovatel’skij Inst. Rentgenologii i Radiologii, Moscow 
(USSR)); Rozhkova, N.I. Tsentral’nyj Nauchno-lssiedovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338—: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actual problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/mammary glands; 
NEOPLASMS/diagnosis; BIOLOGICAL EFFECTS; NEOPLASMS; 
DIAGNOSIS; PATIENTS 


8326 (INIS-SU-208, pp. 44-45) Use of computers for 
analysis of X-ray images. Fomin, Yu.A.; Mikhajlov, V.A. Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinieal roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. COMPUTER-GRAPHICS DEVICES/image process- 
ing; BIOMEDICAL RADIOGRAPHY; COMPUTER GRAPHICS; 
DIAGNOSIS; IMAGES; PATIENTS 


8327 (INIS-SU-208, pp. 33-34) Regularities 
ing tomography images. Sharov, V.B. (Ural’skij Inst. 
Usovershenstvovaniya Vrachej, Chelyabinsk (USSR)). Tsen- 
tral’ny} Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 


in form- 
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Short note. IMAGES/tomography; DIAGNOSIS; IMAGES; TO- 
MOGRAPHY; PATIENTS 


8328 (INIS-SU-208, pp. 99-101) Standardization of X-ray 
and instrumental examinations of lungs and mediastinum in 
different pulmonary syndromes. Lovyagin, E.V.; Kartavova, V.A.; 
Vasil’chuk, |.V. Tsentral’nyj Nauchno-lssiedovatel'’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RESPIRATORY SYSTEM DISEASES/di 
BIOMEDICAL RADIOGRAPHY; LUNGS; MEDIASTINUM; MEDI. 
CAL EXAMINATIONS; PATIENTS; DIAGNOSIS 


8329 (INIS-SU-208, pp. 96-98) Possibilities of complex X- 
ray examinations in diagnosis of vertebrae tumors. Lantsman, 
Yu.V. (Akademiya Meditsinskikh Nauk SSSR, Tomsk (USSR). 
Onkologicheskij Nauchnyj Tsentr); Velichko, S.A.; Maritskij, S.V. 
Tsentral’nyj Nauchno-issledovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (in Russian). (CONF- 
8811338-: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradio Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/diagnosis; VERTEBRAE/biomedical ra- 
diography; VERTEBRAE/computerized tomography; NEOPLASMS; 
DIAGNOSIS; PATIENTS; VERTEBRAE 
8330 


(INIS-SU-208, pp. 31-33) Integrated X-ray endo- 


scopic study on lungs and mediastinum is a perspective 
direction in modern radiodiagnosis. Pozmogov, A.|. (Nauchno- 
Issledovatel’skij Rentgeno-Radiologicheskij i Onkologicheskij Inst., 
Kiev (Ukrainian SSR)); Babij, Ya.S.; Rodzaevskij, S.A.; Klapchuk, 


A.G.; Gul’ko, S.1.; Lysenko, A.V.; Tuganova, T.N.; a, LS. 
Tsentral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (in Russian). (CONF- 
8811338-: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/lungs; BIOMEDICAL 
RADIOGRAPHY/mediastinum; NEOPLASMS/diagnosis; ALGO- 
RITHMS; LUNGS; MEDIASTINUM; NEOPLASMS; DIAGNOSIS; 
PATIENTS 


8331 (INIS-SU-208, pp. 94-95) Ways of perfection of radi- 
ation diagnosis of osteoarticular apparatus. Kishkovskaya, E.A. 
(Pervyj Leningradskij Meditsinskij Inst., Leningrad (USSR)); Murzin, 
B.A.; Bazhanov, £.A. Tsentral’nyj Nauchno-issledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338-: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actual problems of experi- 
mental and clinical roentgenoradiology: Summaries of 

Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BONE JOINTS/biomedical radiography; BONE 
JOINTS/computerized tomography; BONE JOINTS/scintiscanning; 
DIAGNOSIS/skeletal diseases; SCINTISCANNING; BONE TIS- 
SUES; DIAGNOSIS; PATHOLOGICAL CHANGES; PATIENTS 


8332 (INIS-SU-208, pp. 93-94) Algorithms in results of 
X-ray examination of heart. Kamenetskij, M.S. (Donetskij Med- 
itsinskij Inst., Donetsk (Ukrainian SSR)); Lunev, G.N.; Lezova, T.F. 
Tsentral’ny) Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (In Russian). (CONF- 
8811338-: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. BIOMEDICAL RADIOGRAPHY/aigorithms; DIAGNO- 
SlS/cardiovascular diseases; HEART/biomedical radiography; 
ALGORITHMS; DIAGNOSIS; HEART; PATIENTS 


8333 (INIS-SU-208, pp. 23-25) Prospect directions and 
use of computers and mathematical methods in clinical 
roentgenology for receiving and analysis of some types of 
radiation images. Kishkovskij, A.N.; Kuznetsov, S.V. Tsen- 
tral’nyj Nauchno-lssledovatel'skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/computers; ALGO- 
RITHMS; COMPUTERS; IMAGES; MATHEMATICS 
8334 (INIS-SU-208, pp. 89-90) Selective catheterize- 
tlon of bile ducts in X-ray endoscopy examination. 
Ivanov, V.I. (Akademiya Meditsinskikh Nauk SSSR, Obninsk 
(USSR). Nauchno-lssiedovatel’skij Inst. Meditsinskoj Radiologii); 
Kulikov, V.A. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY\/biliary tract; CON- 
TRAST MEDIA; LIVER; PATIENTS; TELEVISION 


8335 (INIS-SU-208, pp. 81-83) Therapeutic possibilities of 
X-ray endovascular occlusion in liver cirrhosis. Granov, A.M.; 
Shelukhin, A.P.; Ryzhkov, V.K.; Noskov, A.A.; Derkach, Yu.V.; 
Smirnova, N.A.; Morozova, O.M.; Sajkin, V.Kh.; Tarazov, P.K.; 
Bertov, V.O. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actua/ problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/arteries; BIOMEDI- 
CAL RADIOGRAPHY/emboli; ARTERIES; EMBOLI; LIVER 
CIRRHOSIS; PATIENTS; SPLEEN 


8336 (INIS-SU-208, pp. 17-18) Analysis of use of electro- 
roentgenography in medical and preventive establishments of 
the country. Zejdlits, V.N.; Vasil'ev, Yu.D.; Bizyuk, L.B. Tsen- 
tral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIAGNOS|S/biomedical radiography; DIAGNOSIS/ 
electric currents; DIAGNOSIS; ELECTRICAL EQUIPMENT; MEDI- 
CAL ESTABLISHMENTS; USSR; X-RAY EQUIPMENT 


8337 (INIS-SU-208, pp. 80-81) Experience on gastrofiuo- 
rography use in diagnosis of pretumoral diseases in mass 
population examinations. Gnezdin, B.I.; Korshunova, A.V. Tsen- 
tral’nyj Nauchno-lssiedovatel'skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIGESTIVE SYSTEM DISEASES/diagnosis; STOM- 
ACH/fluoroscopy; STOMACH/photographic films; CONTRAST 
MEDIA; DIAGNOSIS; MEDICAL EXAMINATIONS; PATIENTS; 
PREVENTIVE MEDICINE; STOMACH; FLUOROSCOPY 
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8338 (INIS-SU-208, pp. 72-73) Systemic analysis in the 
problem of increasing the efficacy of use of radiodiagnostic 
complexes. Vikhovskij, S.P. (Rentgeno-Radiologicheskij Tsentr, 
Leningrad (USSR)); Zolotareva, T.N.; Pavlov, Yu.P. Tsen- 
tral'ny} Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/uses; USES; DIAG- 
NOSIS; EFFICIENCY; X-RAY EQUIPMENT 


8339 (INIS-SU-208, pp. 70-72) On the methods of radiodi- 
agnosis of stage 1T,NoM,) lung cancer. Velichko, S.A. 
(Nauchno-Issledovatel’skij Inst. Onkologii, Tomsk (USSR)); 
Samtsov, E.N. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARCINOMAS/diagnosis; LUNGS/biomedical radiog- 
raphy; LUNGS/tomography; CARCINOMAS; DIAGNOSIS; LUNGS; 
TOMOGRAPHY; PATIENTS; RESPIRATORY SYSTEM DISEASES; 
SIZE 


8340 (INIS-SU-208, pp. 9-11) Information system X-ray 
service in the USSR. Danielyan, S.A.;  Tsybul’skij, V.M.; 
Rzhonsnitskaya, L.P.;  Lyalin, EA; Zejdlits, V.N. Tsen- 
tral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/data acquisition sys- 
tems; DATA PROCESSING; USSR 


8341 (INIS-SU-208, pp. 67-69) Contrasting ability and X- 
ray pharmacodynamics of liposome forms of radiopague 
agents in X-ray examination of digestive system in experi 
ments. Bekmuratov, E.B. Tsentral'ny) Nauchno-lssledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338-—: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actual problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/digestive system; 
CONTRAST MEDIA/biomedical radiography; CONTRAST MEDIA/ 
liposomes; BARIUM; LIPOSOMES; DOGS; DRUGS; RATS 


8342 (INIS-SU-208, pp. 65-67) Contrasting ability and 
X-ray pharmacodynamics of liposome forms, of ra- 
diopaque agents in intrabroncheal injection in experiment. 
Bekmuratov, E.B. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338-—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actua/ problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/bronchi; CONTRAST 
MEDIA/biomedical radiography; CONTRAST MEDIA/liposomes; 
BRONCHI; LIPOSOMES; DOGS; INJECTION; RATS 


8343 (INIS-SU-208, pp. 64-65) Improving of radiodiagno- 
sis of pathological change in large intestine. Bulatov, A.M. 
Tsentral’nyj Nauchno-issledovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (In Russian). (CONF- 
8811338-: All-Union scientific conference on actual problems of 





experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CONTRAST MEDIA/drugs; LARGE INTESTINE/ 
biomedical radiography; PATHOLOGICAL CHANGES/diagnosis; 
AIR; DRUGS; DIAGNOSIS; PATIENTS 


8344 (INIS-SU-208, pp. 61-62) Microfocal roentgenogra- 
phy with primary increase of image in diagnosis of hand 
diseases. Bajrak, V.G. (Kishinevskij Meditsinskij Inst., Kishinev 
(USSR)); Rozengauz, E.V. Tsentral’nyj Nauchno-issledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338-: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actua/ problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/image _intensifiers; 
DIAGNOSIS; HANDS; IMAGE PROCESSING;. IMAGES; PATHO- 
LOGICAL CHANGES; PATIENTS 


8345 (INIS-SU-208, pp. 60-61) Multimodallity X-ray ul- 
trasonic investigation in diagnosis of parietal lung 
neoplasms. Askarova, R.Kh.; Khodzhibekov, M.Kh. Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LUNGS/biomedical radiography; LUNGS/ 
ultrasonography; NEOPLASMS/diagnosis; BIOPSY; LUNGS; 
ULTRASONOGRAPHY; NEOPLASMS; DIAGNOSIS; PATHOLOGI- 
CAL CHANGES; PATIENTS 


8346 (INIS-SU-208, pp. 58-59) Methods of arterial 
chemoemboli with dioxadet drug in kidney cancer. Anisimov, 
V.N.; Gershanovich, M.L.; Gapchenko, E.M.; Vinokurova, N.A.; 
Shmonina, L.S. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338-—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/kidneys; NEO- 
PLASMS/chemotherapy; NEOPLASMS/emboli; ANTIMITOTIC 
DRUGS; ARTERIES; KIDNEYS; CONTRAST MEDIA; NEO- 
PLASMS; CHEMOTHERAPY; EMBOLI; PATIENTS 


8347 (INIS-SU-208, pp. 98-99) Thyroid hormone lev- 
els in blood serum in patients with liver cirrhosis. 
Lapchenkov, V.I.; Borisova, L.Ya.; Zil’berman, E.R. Tsen- 
tral’nyj Nauchno-lssledovatel'skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actua/ problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOIMMUNOASSAY thyroxine; RA- 
DIOIMMUNOASSAY/itriiodothyronine; BLOOD SERUM; 
CARCINOEMBRYONIC ANTIGEN; LIVER CIRRHOSIS; PATIENTS; 
RADIOIMMUNOASSAY; THYROXINE; TRIIODOTHYRONINE 


8348 
positive scintigraphy with °’Ge-citrate in complex examina- 
tion of patients with relapses of lymphogranulomatosis. 
Korytova, L.I.; Kovryzhkina, 1.A.; Sokolov, A.V. Tsen- 
tral’nyj Nauchno-issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
Ail-Union scientific conference on actua! problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 


(INIS-SU-208, Pp. 95-96) Diagnostic value of 
G 
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1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SCINTISCANNING/hodgkins disease; CITRATES; 
DIAGNOSIS; GALLIUM 67; LYMPH NODES; PATIENTS; RADIO- 
PHARMACEUTICALS; SCINTISCANNING 


8349 (INIS-SU-208, pp. 91-93) Significance of radiological 
control methods for treatment efficiency of patients with latent 
heart faiture. Kalantarov, K.D. (Moskovskij Meditsinskij Stomato- 
logicheskij Inst., Moscow (USSR)); Zharov, E.|.; Nemirovskaya, 
M.A.;  Livshits, G.Ya.; Zhukov, V.A.;  Vertkin, A.L. Tsen- 
tral'nyj Nauchno-Issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338~—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roent 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

radiography; Di- 


Short note. DIAGNOS!S/biomedical 

AGNOSIS/radiocardiography; |DIAGNOSIS/radioimmunodetection; 
MYOCARDIUWheart failure; MYOCARDIUM/ischemia; ALBU- 
MINS; ALDOSTERONE; BIOLOGICAL FUNCTIONS; BLOOD 
CIRCULATION; DIAGNOSIS; RADIOCARDIOGRAPHY; RADIOIM- 
MUNODETECTION; ENZYME ACTIVITY; MYOCARDIUM; 
ISCHEMIA; PATIENTS; RADIOPHARMACEUTICALS; RENIN; 


TECHNETIUM 99; THERAPY 


8350 (INIS-SU-208, pp. 78-79) Radionuclide methods in 
evaluation of functional secretion system. Ginzburg, V.S.; Pin- 
skij, A.L.; Rasulov, K.; Dadamukhamedov, A.A.; Dushkov, Yu.M. 
Tsentral’nyj Nauchno-lssledovatel'skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (In Russian). (CONF- 
8811338-: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NUCLEAR MEDICINE/clearance; BIOLOGICAL 
FUNCTIONS; KIDNEYS; LIVER; LUNGS; CLEARANCE; PA- 
TIENTS; SECRETION; TUBERCULOSIS; URINARY TRACT 


8351 (INIS-SU-208, pp. 75-76) Diagnosis of metastases to 
brain with the help of emission computed tomography. 
Gabuniya, R.I. (Akademiya Meditsinskikh Nauk SSSR, Moscow 
(USSR). Onkologicheskij Nauchnyj Tsentr); Bogdasarov, Yu.B.; Za- 
jtseva, T.I.; Vintenberg, E.l. Tsentral’nyj Nauchno-issledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338-: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actua/ problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BRAIN/emission computed tomography; METAS- 
TASES/diagnosis; BIOLOGICAL LOCALIZATION; BRAIN; 
METASTASES; DIAGNOSIS; NEOPLASMS; PATIENTS; 
PERTECHNETATES; RADIOPHARMACEUTICALS; TECHNETIUM 
99 


8352 (INIS-SU-208, pp. 73-75) Experimental and clinical 
evaluation of '7|-radiopharmaceuticals. Volkov, A.A.; Kozlov, 
A.A.; Osipov, |.S.; Artyushkin, A.V.; Kovryzhkina, T.A.; Zajtsev, 
V.M.: Alekseev, E.G. Tsentral'nyj Nauchno-Issledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338—: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actual problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. RADIOPHARMACEUTICALS/iodine 123; SCIN- 
TISCANNING/radiopharmaceuticals; RADIOPHARMACEUTICALS; 
ROSE BENGAL; SCINTISCANNING; SODIUM IODIDES 
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8353 (INIS-SU-—208, pp. 90-91) Radioimmune methods in 
monitoring of radiotherapy in esophagus cancer. Ivashkin, A.V. 
(Uzbekskij Nauchno-lssledovatel’skij Inst. Onkologii i Radiologii, 
Tashkent (USSR)); Prus, E.S.; Zakirkhodzhaev, U.D.; Karimova, 
G.F.; Kutlimuradov, A.B. Tsentral'nyj Nauchno-Issledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338—: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actual problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. NEOPLASMS/radiotherapy; © RADIOTHERAPY/ 
radioimmunodetection; ACTH; CARCINOEMBRYONIC ANTIGEN; 
ESOPHAGUS; GAMMA RADIATION; INTEGRAL DOSES; 
NEOPLASMS; RADIOTHERAPY; PATIENTS; PROTEINS; RA- 
DIOIMMUNODETECTION 


8354 (INIS-SU-208, pp. 49-51) Factors providing tessue 
regeneration of tumor-carrier as a target in realizing 
treatment action of cytostatic agents. Shutko, A.N. Tsen- 
tral’nyj Nauchno-lssledovatel'skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/biological regeneration; NEOPLASMS/ 
chemotherapy; NEOPLASMS/radiotherapy; ANTIMITOTIC DRUGS; 
BIOLOGICAL RADIATION EFFECTS; IMMUNITY; NEOPLASMS; 
CHEMOTHERAPY; RADIOTHERAPY 


8355 (INIS-SU-208, pp. 69-70) Radionuclide methods in 
monitoring of systemic and organ functions in intensive 
therapy of oncosurgical patients. Bojko, |.P. (Kirgizskij Nauchno- 
Issledovatel’skij Inst. Onkologii i Radiologii, Frunze (USSR)); 
Bolotin, AS.; Modnikov, O.P.; Lomtev, N.G._ Tsen- 
tral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIAGNOSIS/neoplasms; NUCLEAR MEDICINE/ 
diagnosis; BIOLOGICAL FUNCTIONS; DIAGNOSIS; NEO- 
PLASMS; PATIENTS; PHYSIOLOGY; SURGERY 


8356 (INIS-SU-208, pp. 27-29) Radiobiological principles 
of optimum combination of local hyperthermia and irradiation 
in modalities of thermoradiation treatment of oncologic 
patients. Konoplyannikov, A.G. (Akademiya Meditsinskikh 
Nauk SSSR, Obninsk (USSR). Nauchno-lssledovatel’skij Inst. 
Meditsinskoj Radiologii). Tsentral'nyj) _Nauchno-lssledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338-: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actual problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. NEOPLASMS/radiotherapy; © RADIOTHERAPY/ 
fractionated irradiation; RADIOTHERAPY/hyperthermia; BIOLOGI- 
CAL LOCALIZATION; EARLY RADIATION EFFECTS; MEDIUM 
TEMPERATURE; NEOPLASMS; RADIOTHERAPY; PATIENTS; 
HYPERTHERMIA 


8357 (INIS-SU—208, pp. 21-23) Some directions of search 
of new possibilities of radiotherapy in oncologic clinic. Kisel- 
eva, E.S. (Nauchno-Issledovatel’skij Onkologicheskij Inst., Moscow 
(USSR)); Kvasov, V.A.; Dar'yalova, S.L.; Bojko, A.V.; Rakhmanin, 
Yu.A.; Polyakov, P.Yu.; Sergeeva, N.S.; Pelevina, |.1. Tsen- 
tral’nyj Nauchno-issiedovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—-: 
All-Union scientific conference on actual problems of experimental 
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and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOTHERAPY/neoplasms; BIOLOGICAL LO- 
CALIZATION; BIOLOGICAL RADIATION EFFECTS; CELL 
PROLIFERATION; FRACTIONATED IRRADIATION; IRRADIATION 
DEVICES; PATIENTS; RADIOSENSITIVITY; RADIOTHERAPY; 
NEOPLASMS; RESPONSE MODIFYING FACTORS 


8358 (INIS-SU-208, pp. 13-15) Increasing the efficacy of 
radiotherapy of malignant neoplasms with the help of ra- 
diomodificators and different schedules of dose fractionation. 
Zhakov, |.G. (Nauchno-lssledovatel’skij Inst. Onkologii i Meditsin- 
skoj Radiologii, Minsk (Byelorussian SSR)); Fradkin, S.Z.; 
Muravskaya, G.V.; Zhavrid, Eh.A.; Zharkov, V.V.; Sukolinskij, V.N.; 
Furmanchuk, A.V. Tsentral'nyj Nauchno-Issledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radiotherapy; RADIOTHERAPY/ 
fractionated irradiation; RADIOTHERAPY/response modifying fac- 
tors; BIOLOGICAL LOCALIZATION; BIOLOGICAL RADIATION 
EFFECTS; HYPERGLYCEMIA; HYPERTHERMIA; INTEGRAL 
DOSES; NEOPLASMS; RADIOTHERAPY; PATIENTS; SURVIVAL 
CURVES 


8359 (INIS-SU-208, pp. 3-5) Prospects for increase of ra- 
diosensitivity of malignant neoplasms in clinic. Aliev, B.M. 
(Akademiya Meditsinskikh Nauk SSSR, Moscow (USSR). Onko- 
logicheskij Nauchnyj Tsentr); Androsov, N.S.; Goldobenko, G.V. 
Tsentral’nyj Nauchno-lssledovatel'skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (in Russian). (CONF- 
8811338-: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radiosensitivity; _ NEOPLASMS/ 
radiotherapy; ANOXIA; FRACTIONATED IRRADIATION; HEAD; 
HYPERTHERMIA; METRONIDAZOLE; NECK; NEOPLASMS; RA- 
DIOSENSITIVITY; RADIOTHERAPY; PATIENTS; SURVIVAL 
CURVES 


8360 (INIS-SU-208, pp. 5-7) New statistic criteria for com- 
parison of survival curves. Gut, R.Eh.; Kadyrova, N.O.; Rachev, 
S.T.; Yakovlev, A.Yu. Tsentral’nyj Nauchno-lssledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338—: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actual problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. SURVIVAL CURVES/radiotherapy; SURVIVAL 
CURVES /statistics; COMPARATIVE EVALUATIONS; LABORA- 
TORY ANIMALS; NEOPLASMS; PATIENTS; RADIOTHERAPY; 
STATISTICS 


8361 (INIS-SU-208, pp. 154-155) Radiodiagnosis of 
pyelonephritis in children. Shtyrov, G.N.; Severova, |.A. Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEPHRITIS/diagnosis; URINARY TRACT/biomedical 
radiography; CHILDREN; NEPHRITIS; DIAGNOSIS; PATHOLOGI- 
CAL CHANGES; PATIENTS 





8362 (INIS-SU-208, pp. 148-150) Use of computer pro- 
grams for evaluation of X-ray computerized tomography data 
in diagnosis of brain tumors. Ehfendiev, Yu.T. (Nauchno- 
Issledovatel’skij Inst. Rentgenologii, Radiologii i Onkologii, 
Baku (USSR)). Tsentral’nyj Nauchno-issledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CEREBRUM/computerized tomography; COMPUT- 
ERIZED TOMOGRAPHY/computer calculations; NEOPLASMS/ 
diagnosis; CEREBRUM; NEOPLASMS; DIAGNOSIS; PATIENTS 


8363 (INIS-SU-208, pp. 146-147) Use of roentgenoen- 
dovascular interventious in treatment of prostate neoplasms. 
Shkol’'nik, M.l.; Kaplun, 1.M.;  Sholokhov, B.l.  Tsen- 
tral’nyj Nauchno-issiedovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actua/ problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ARTERIES/biomedical radiography; NEOPLASMS/ 
surgery; ARTERIES; NEOPLASMS; SURGERY; PATIENTS; 
PROSTATE 


8364 (INIS-SU-208, pp. 141-142) Revealing aorta coarcta- 
tion by means of MR-tomography. Fedina, |.D. (Akademiya 
Meditsinskikh Nauk SSSR, Moscow (USSR). Vsesoyuznyj Nauchnyj 
Tsentr Khirurgii). Tsentral’ny} Nauchno-lssledovatel'skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338-—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 


(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 


Short note. AORTA/nuclear magnetic resonance; AORTA/ 
tomography; VASCULAR DISEASES/diagnosis; AORTA; TOMOG- 
RAPHY; PATIENTS; DIAGNOSIS 


8365 (INIS-SU-208, pp. 139-141) Roentgenoendovascular 
Interventions in treatment of urinary bladder neoplasms. 
Fatale, E.G.; Shkol’nik, M.I.; Kaplun, I.M.; Dmitrieva, |.A. Tsen- 
tral’nyj Nauchno-issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ARTERIES/biomedical radiography; NEOPLASMS/ 
bladder; ARTERIES; CHEMOTHERAPY; DRUGS; INFUSION; 
NEOPLASMS; BLADDER; PATIENTS; SURGERY 


8366 (INIS-SU-208, pp. 137-139) X-ray characteristics of 
noncardiogenous lung edema. Tyutin, L.A.; Gromov, A.N.; 
Bajrak, V.G. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338—: All-Union scientific conference on. actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/lungs; EDEMA/ 
diagnosis; LUNGS; EDEMA; DIAGNOSIS; IMAGES; PATIENTS 


8367 (INIS-SU-208, pp. 135-137) Some methodical as- 
pects for increase of informative value of complex 
roentgenoradiological examination of lungs 210.All-union con- 
ference on actual problems of experimental and clinical 
roentgenoradiology. Tyurin, E.|. (Pervyj Leningradskij Meditsinskij 
Inst., Leningrad (USSR)); Malkov, Yu.V.; Viasova, M.M.; 
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Amosov, V.I. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actua/ problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LUNGS/biomedical radiography; LUNGS/ 
scintiscanning; LUNGS/tomography; RESPIRATORY SYSTEM 
DISEASES/diagnosis; BIOLOGICAL FUNCTIONS; LUNGS; SCIN- 
TISCANNING; TOMOGRAPHY; MORPHOLOGICAL CHANGES; 
PATIENTS; RADIOPHARMACEUTICALS; DIAGNOSIS 


8368 (INIS-SU-208, pp. 134-135) Evaluation of skeleton 
function in itsenko-Cushing syndrome. Trofimov, V.M.; 
Rokhlin, G.D. Tsentral’nyj Nauchno-issledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actua/ problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CUSHING SYNDROME/radiotherapy; CUSHING 
SYNDROME/surgery; OSTEOPOROSIS/diagnosis; SKELETON/ 
biomedical radiography; BONE TISSUES; RADIOTHERAPY; 
SURGERY; OSTEOPOROSIS; DIAGNOSIS; PATIENTS; PROTON 
BEAMS; SKELETON 


8369 (INIS-SU-208, pp. 132-134) Roentgenocenematogra- 
phy in differential diagnosis of myocardium hypertrophy and 
its dilatation. Tikhonov, K.B.; Litvinov, P.D.; Min’ko, B.A. Tsen- 
tral'ny} Nauchno-issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIAGNOS!S/biological functions; MYOCARDIUM/ 
biomedical radiography; AORTA; CINEMATOGRAPHY; DIAGNO- 
SIS; HYPERTENSION; MYOCARDIUM; PATIENTS 


8370 (INIS-SU-208, pp. 130-132) Myocardium reac- 
tion on physical effort according to data of X-ray 
kymography. Tikhonov, K.B.; Litvinov, P.D.; Min’ko, B.A. Tsen- 
tral'ny} Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/myocardium; MY- 
OCARDIUM/exercise; BIOLOGICAL FUNCTIONS; MYOCARDIUM; 
CARDIOVASCULAR DISEASES; EXERCISE; PATIENTS 


8371 (INIS-SU-208, pp. 128-130) Emboli of liver artery in 
malignant tumor of liver. Tarazov, P.G.; Shelukhin, A.P. Tsen- 
tral’nyj Nauchno-issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/arteries; BIOMEDI- 
CAL RADIOGRAPHY/emboli; ARTERIES; EMBOLI; BLOOD 
CIRCULATION; LIVER; NEOPLASMS; PATIENTS 


8372 (INIS-SU-208, pp. 125-127) Potentialities of radiodi- 
agnosis of abscesses of abdominal cavity. Sulejmenova, R.N. 
(Karagandinskij Meditsinskij Inst. (USSR)). Tsentral’nyj Nauchno- 
Issledovatel’skij © Rentgeno-Radiologicheskij nst., Leningrad 
(USSR). 1988. 308p. (In Russian). (CONF-8811338-: All-Union 
scientific conference on actual problems of experimental and clini- 
cal roentgenoradiology, Leningrad (USSR), 12-15 Nov 1988). In 
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Actual problems of experimental and clinical roentgenoradiology: 
Summaries of reports. Order Number DE91003028. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ABDOMEN/biomedical radiography; ABDOMEN/ 
scintiscanning; DIAGNOS!|S/abscesses; DIAGNOSIS/fistulae; AB- 
DOMEN; SCINTISCANNING; CITRATES; CONTRAST MEDIA; 
DIAGNOSIS; ABSCESSES; FISTULAE; GALLIUM 67; PATIENTS; 
ULTRASONOGRAPHY 


8373 (INIS-SU-208, pp. 120-121) Angiography and in- 
travascular interventions in patients with portal hypertension 
syndrome. Ryzhkov, V.K. Tsentral’'ny) Nauchno-Issledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338—: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actual problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/arteries; ARTERIES; 
BLOOD CIRCULATION; EMBOLI; HYPERTENSION; LIVER CIR- 
RHOSIS; PATIENTS 


8374 (INIS-SU-208, pp. 118-119) Quantitative evaluation 
of osteopenia in some pathology. Rokhlin, G.D.; Kotov, G.V.; 
Rozengauz,_ E.V.; Murzin, B.A.; Kokin, GS.  Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIAGNOS!S/osteoporosis; OSTEODENSITOMETRY/ 
diagnosis; BONE TISSUES; DIAGNOSIS; OSTEOPOROSIS; OS- 
TEODENSITOMETRY; PATIENTS 


8375 (INIS-SU-208, pp. 116-117) Ways of improvement of 
diagnosis of esophagus and stomach veins dilatation in 
liver cirrhosis. Pruchanskij, V.S.; Prozorovskij, K.V. Tsen- 
tral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ESOPHAGUS/biomedical radiography; ESOPHA- 
GUS/ultrasonography; ESOPHAGUS/vascular diseases; LIVER 
CIRRHOSIS; STOMACH/biomedical radiography; STOMACH/ 
vascular diseases; VASCULAR DISEASES/diagnosis; ESOPHA- 
GUS; ULTRASONOGRAPHY; PATIENTS; STOMACH; VEINS; 
DIAGNOSIS 


8376 (INIS-SU-208, pp. 113-115) Significance of endo- 
scopic retrograde pancreatocholangiography in diagnosis of 
bile ducts diseases being in chronic hepatitis and 
liver cirrhosis. Pruchanskij, V.S.; Morozova, O.M. Tsen- 
tral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BOOMEDICAL RADIOGRAPHY biliary tract; BIOMED- 
ICAL RADIOGRAPHY/liver; BIOMEDICAL RADIOGRAPHY/ 
pancreas; LIVER; PANCREAS; DIAGNOSIS; HEPATITIS; LIVER 
CIRRHOSIS; PATIENTS 


8377 (INIS-SU-208, pp. 
clide diagnosis of regional lymph flow disturbances 
In radiation injuries of soft tissues. Prikhod’ko, A.G. 
(Khar’kovskij Nauchno-lssledovatel’skij Inst. Meditsinskoj Radi- 
ologii, Kharkov (Ukrainian SSR)); Mozor, A.V.; Sorokin, I.N. 
Tsentral’ny} Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij 


112-113) Roentgenoradionu- 
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Inst., Leningrad (USSR). 1988. 308p. (In Russian). (CONF- 
8811338-: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LYMPH NODES/biomedical radiography; RADIATION 
INJURIES/delayed radiation effects; RADIATION INJURIES/ 
diagnosis; CONTRAST MEDIA; PATIENTS; DIAGNOSIS; RA- 
DIOPHARMACEUTICALS; RADIOTHERAPY; SIDE EFFECTS; 
TECHNETIUM 99; TISSUES 


8378 (INIS-SU-208, pp. 111-112) NMR-relaxometry of 
blood serum in patients with matignant neoplasms of dif- 
ferent localization. Papish, E.A. (Nauchno-lssledovatel’skij 
Inst. Rentgenologii i Radiologii, Moscow (USSR)). Tsen- 
tral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BLOOD SERUM/spin-lattice relaxation; BLOOD 
SERUM/spin-spin relaxation; BIOLOGICAL LOCALIZATION; NEO- 
PLASMS; NUCLEAR MAGNETIC RESONANCE; PATIENTS; TIME 
MEASUREMENT 


8379 (INIS-SU-208, pp. 
chronic duodenite. Nikolaev, L.|.  Tsentral’ny) Nauchno- 
Issledovatel’skij | Rentgeno-Radiologicheskij Inst., Leningrad 
(USSR). 1988. 308p. (In Russian). (CONF-8811338-: All-Union 
scientific conference on actual problems of experimental and clini- 
cal roentgenoradiology, Leningrad (USSR), 12-15 Nov 1988). In 
Actual problems of experimental and clinical roentgenoradiology: 
Summaries of reports. Order Number DE91003028. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. DIGESTIVE SYSTEM DISEASES/diagnosis; SMALL 
INTESTINE/biomedical radiography; BIOLOGICAL FUNCTIONS; 
DIAGNOSIS; MORPHOLOGICAL CHANGES; MUCOUS MEM- 
BRANES; PATIENTS 


107-109) Radiodiagnosis of 


8380 (INIS-SU-208, pp. 106-107) Selective interarterial in- 
tensification of computerized tomography images of liver. 
Nikitaev, N.S. (Akademiya Meditsinskikh Nauk SSSR, Moscow 
(USSR). Inst. Khirurgii); Todua, F.I.; Danilov, M.V. Tsen- 
tral’nyj Nauchno-issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. COMPUTERIZED TOMOGRAPHY/contrast media; 
COMPUTERIZED TOMOGRAPHY/lver; NEOPLASMS/diagnosis; 
ARTERIES; LIVER; NEOPLASMS; DIAGNOSIS; PATIENTS 


8381 (INIS-SU-208, pp. 102-104) Roentgenological and 
pharmacological properties of triombrast (verographin) be- 
ing in liposomes. Mikhajlova, N.Ya.; Loshakova, L.V.; 
Makar’eva, N.V.; Dolgopyatova, M.A.; Rozenberg, O.A. Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/contrast media; CON- 
TRAST MEDIA/liposomes; LIPOSOMES; DRUGS; INTRAVENOUS 
INJECTION; LABORATORY ANIMALS 


8382 (INIS-SU-208, pp. 152-154) Diagnostic value of my- 
ocardium positive scintigraphy in chronic ischemia of heart. 
Yakovieva, L.A.; Konstantinov, V.O.; —Lipovetskij, B.M.; 





Sokolov, A.V.; Dubrovina, T.S.; Kyakher’, V.S. Tsen- 
tral’nyj Nauchno-Issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ISCHEMIA/diagnosis; MYOCARDIUM/scintiscanning; 
BUILDUP; EXERCISE; INTRAVENOUS INJECTION; ISCHEMIA; 
DIAGNOSIS; MYOCARDIUM; SCINTISCANNING; PATIENTS; PY- 
ROPHOSPHATES; TECHNETIUM 99 


8383 (INIS-SU-208, pp. 150-152) Radionuclide diagnosis 
and evaluation of results of liver cirrhosis treatment. 
Yakovieva, L.A.; Granov, A.M.; Kozlov, A.A. Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actua/ problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DIAGNOSIS/scintiscanning; LIVER CIRRHOSIS/ 
diagnosis; BIOLOGICAL FUNCTIONS; BLOOD CIRCULATION; 
DIAGNOSIS; SCINTISCANNING; INDIUM 113; PATIENTS; RA- 
DIOCOLLOIDS; TECHNETIUM 99 


8384 (INIS-SU-208, pp. 124-125) Diagnostic potentialities 
of lymphoscintigraphy in testis tumors. Sakalo, V.S.; 
Khripa, F.P. Tsentral’nyj Nauchno-lissledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LYMPH NODES/scintiscanning; _NEOPLASMS/ 
diagnosis; NEOPLASMS/testes; GOLD 198; SCINTISCANNING; 
NEOPLASMS; DIAGNOSIS; TESTES; PATIENTS; RADIOPHAR- 
MACEUTICALS; TECHNETIUM 99 


8385 (INIS-SU-208, pp. 164-166) Physico-technical instru- 
mentation of proton therapy using LIYaF synchrocyciotron. 
Konnov, B.A. (Tsentral'nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR)); Volkov, A.A; 
Karlin, D.L. Tsentral'nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short _ note. EQUIPMENT/radiotherapy; SYNCHROCY- 
CLOTRONS/radiotherapy; EQUIPMENT; RADIOTHERAPY; FLUX 
DENSITY; INFORMATION SYSTEMS; NEOPLASMS; PATIENTS; 
PHANTOMS; PROTON BEAMS; PROTON CHANNELING; PRO- 
TON DOSIMETRY; PROTON TRANSPORT; RADIATION DOSES; 
RADIATION FLUX; SYNCHROCYCLOTRONS 


8386 (INIS-SU-208, pp. 163-164) Decrease of estimation 
errors in planning of radiotherapy. Kaganskij, V.L.; 
Chervyakov, A.M. Tsentral’nyj Nauchno-Issledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIATION DOSE DISTRIBUTIONS/radiotherapy; 
RADIOTHERAPY/computer calculations; RADIOTHERAPY /errors; 
PLANNING; RADIOTHERAPY; ERRORS 


8387 (INIS-SU-208, pp. 157-158) Quality assurance pro- 
gram for radiotherapy-physical aspects. Vatnitskij, S.M. 
Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij 
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Inst., Leningrad (USSR). 1988. 308p. (in Russian). (CONF- 
8811338—: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CALIBRATION STANDARDS/radiotherapy; RADIO- 
THERAPY/quality assurance; CALIBRATION; RADIOTHERAPY; 
COMPUTER CODES; DOSIMETRY; IRRADIATION DEVICES; OP- 
TIMIZATION; RADIATION DOSES 


8388 (INIS-SU-208, pp. 155-157) On the choice of opti- 
mization method of dose-temporal schedules of remote and 
intracavitary irradiation. Akimov, A.A. (Akademiya Meditsin- 
skikh Nauk SSSR, Leningrad (USSR). Inst. Onkologii); 
Afanas’ev, B.P.; Kosnikov, A.G.; Ushakova, GA. Tsen- 
tral’ny| Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIOTHERAPY/temporal dose distributions; TEM- 
PORAL DOSE DISTRIBUTIONS/optimization; FRACTIONATED 
IRRADIATION; MATHEMATICAL MODELS; NEOPLASMS; RADIO- 
THERAPY; OPTIMIZATION 


8389 (INIS-SU-208, pp. 104-105) Roentgenoendoscopic 
evaluation of lung state in patients with bronchogeneous can- 
cer after radiotherapy. Moerman, B.A.; Tereshchenko, O.1. 
Tsentral’nyj Nauchno-issiedovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (In Russian). (CONF- 
8811338-: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BIOMEDICAL RADIOGRAPHY/iungs; CARCINO- 
MAS/radiotherapy; LUNGS; CARCINOMAS; RADIOTHERAPY; 
DIAGNOSIS; INTEGRAL DOSES; PATIENTS; RESPIRATORY 
SYSTEM DISEASES 


8390 (INIS-SU-208, pp. 197-199) Vitamin C effect on radi- 
ation pathomorphosis of breast cancer. Simbirtseva, L.P.; 
Alekseenko, K.K.;  Skripkina, N.S. Tsentral’nyj Nauchno- 
Issledovatel’skij | Rentgeno-Radiologicheskij Inst., Leningrad 
(USSR). 1988. 308p. (In Russian). (CONF-8811338—-: All-Union 
scientific conference on actual problems of experimental and clini- 
cal roentgenoradiology, Leningrad (USSR), 12-15 Nov 1988). In 
Actual problems of experimental and clinical roentgenoradiology: 
Summaries of reports. Order Number DE91003028. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. MORPHOLOGICAL CHANGES/neoplasms; NEO- 
PLASMS/ascorbic acid; NEOPLASMS/radiotherapy; NEOPLASMS/ 
surgery; INTEGRAL DOSES; LEUKOCYTES; MAMMARY 
GLANDS; MITOTIC INDEX; NEOPLASMS; RADIOTHERAPY; 
SURGERY; PATIENTS 


8391 (INIS-SU-208, pp. 195-197) Contemporary 
approaches in treatment of non-Hodgkin’s lym . Pi- 
radashvili, N.Z. (Onkologicheskij Nauchnyj Tsentr, Tbilisi (USSR)); 
Svanidze, M.M. Tsentral’nyj Nauchno-issledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LYMPHOMAS/chemotherapy; LYMPHOMAS/ 
radiotherapy; INTEGRAL DOSES; LIFE SPAN; LYMPHOMAS; 
CHEMOTHERAPY; RADIOTHERAPY; PATIENTS 


8392 (INIS-SU-—208, pp. 193-195) Results of neutron ther- 
apy of radioresistant forms of tumors of different localizations. 
Musabaeva, L.I. (Nauchno-lssledovatel’skij Inst. Onkologii, Tomsk 
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(USSR)); Lisin, V.A.; Lavrenkov, K.A.; Kitsmanyuk, Z.D.; Shu- 
maeva, O.D.; Podoplenkin, M.V.; Novikov, V.A.; Gorbatenko, A.I. 
Tsentral’nyj Nauchno-lssiedovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (In Russian). (CONF- 
8811338-: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actua/ problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/neutron therapy; FRACTIONATED IR- 
RADIATION; HEAD; INTEGRAL DOSES; LYMPH NODES; 
METASTASES; NECK; NEOPLASMS; PATIENTS; SKELETON; 
TIME DEPENDENCE 


8393 (INIS-SU-208, pp. 189-191) Results of proton ther- 
apy of prolactin secreting adenomas of pituitary gland. 
Lebedeva, N.A. Tsentral’nyj Nauchno-issledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ADENOMAS/radiotherapy; RADIOTHERAPY/proton 
beams; ADENOMAS; RADIOTHERAPY; DELAYED RADIATION 
EFFECTS; EARLY RADIATION EFFECTS; LTH; MEV RANGE 
100-1000; PATIENTS; PITUITARY GLAND 


8394 (INIS-SU-208, pp. 187-189) Increasing efficacy of ra- 
diotherapy of malignant tumors of different localizations by 
means of improving the methods of radiotherapy and adjuvant 
immunochemotherapy. Kolesnikova, V.A. (Rostovskij Nauchno- 
Issledovatel’skij Onkologicheskij Inst. (USSR)); Rubtsov, V.R.; 
Rozenko, L.Ya.; Brazhnikova, E.|.; Levitskij, A.A. Tsen- 
tral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. _NEOPLASMS/chemotherapy; NEOPLASMS/ 
immunotherapy; NEOPLASMS/radiotherapy; BIOLOGICAL LOCAL- 
IZATION; BIOLOGICAL RADIATION EFFECTS; FRACTIONATED 
IRRADIATION; NEOPLASMS; CHEMOTHERAPY; IMMUNOTHER- 
APY; RADIOTHERAPY; OPTIMIZATION; PATIENTS; SURVIVAL 
CURVES 


8395 (INIS-SU-208, pp. 185-187) Preradiation preparation 
of patients with endometrium cancer. Kuznetsov, Eh.A.; 
Ushakova, GA;  Stolyarova, I.V. Tsentral’nyj Nauchno- 
Issledovatel’skij © Rentgeno-Radiologicheskij Inst., Leningrad 
(USSR). 1988. 308p. (in Russian). (CONF-8811338-: All-Union 
scientific conference on actual problems of experimental and clini- 
cal roentgenoradiology, Leningrad (USSR), 12-15 Nov 1988). In 
Actual problems of experimental and clinical roentgenoradiology: 
Summaries of reports. Order Number DE91003028. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CARCINOMAS/radiotherapy; RADIOTHERAPY/ 
planning; CARCINOMAS; RADIOTHERAPY; FRACTIONATED IR- 
RADIATION; PATIENTS; RADIATION DOSE DISTRIBUTIONS; 
PLANNING; UTERUS 


8396 


(INIS-SU-208, pp. 184-185) Twelfth-year experience 
of radiotherapy at medical proton complex of synchrocyclotron 


of LINP. Konnov, B.A. (Tsentral’nyj Nauchno-issledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR)); Volkov, A.A.; 
Melnikov, L.A. Tsentral’ny) Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short note. NEOPLASMS/radiotherapy; RADIOTHERAPY/proton 
beams; RADIOTHERAPY/synchrocyciotrons; BIOLOGICAL LO- 
CALIZATION; BIOLOGICAL RADIATION EFFECTS; NEOPLASMS; 
RADIOTHERAPY; PATIENTS; RADIATION DOSES; SYNCHRO- 
CYCLOTRONS 


8397 (INIS-SU-208, pp. 180-182) Results of megavoltage 
radiotherapy of esophagus cancer. Gerasimyak, V.G. Tsen- 
tral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actua/ problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radiotherapy; RADIOTHERAPY/ 
radiowave radiation; EARLY RADIATION EFFECTS; ESOPHA- 
GUS; GAMMA RADIATION; INTEGRAL DOSES; IRRADIATION 
PROCEDURES; MEV RANGE 01-10; MHZ RANGE; NEO- 
PLASMS; RADIOTHERAPY; PATIENTS; SURVIVAL CURVES 


8398 (INIS-SU-208, pp. 179-180) On the problems 
of larynx cancer treatment. Viadimirova, V.A. Tsen- 
tral’nyj Nauchno-lssledovatel'skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actua/ problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radiotherapy; RADIOTHERAPY/ 
bremsstrahlung; RADIOTHERAPY/gamma radiation; BIOLOGI- 
CAL RADIATION EFFECTS; COMPARATIVE EVALUATIONS; 
LARYNX; NEOPLASMS; RADIOTHERAPY; PATIENTS; 
BREMSSTRAHLUNG 


8399 (INIS-SU-208, pp. 178-179) Quality guarantee and 
way of increasing the efficacy of uterine carcinoma 
radiotherapy. Vinokurov, V.L.; Kuznetsov, Eh.A. Tsen- 
tral’nyj Nauchno-Issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARCINOMAS/radiotherapy; BIOLOGICAL RADIA- 
TION EFFECTS; CARCINOMAS; RADIOTHERAPY; INTEGRAL 
DOSES; PATIENTS; UROGENITAL SYSTEM DISEASES 


8400 (INIS-SU-208, pp. 175-177) On 

of efficiency of multimodelity therapy of 
ulematosis. Beridze, N.A. (Onkologicheskij Nauchnyj Tsentr, 
Tbilisi (USSR)); Piradashvili, N.Z.; Urushadze, Ml. Tsen- 
tral'nyj Nauchno-issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HODGKINS DISEASE/chemotherapy; HODGKINS 
DISEASE/radiotherapy; BIOLOGICAL RADIATION EFFECTS; 
GAMMA RADIATION; CHEMOTHERAPY; RADIOTHERAPY; INTE- 
GRAL DOSES; LIFE SPAN; PATIENTS; SURVIVAL CURVES 


the problem 
lymphogran- 


8401 (INIS-SU-208, pp. 173-175) Survival rate of patients 
with malignant neoplasms in different methods of radiother- 
apy. Berezkin, D.P. (Akademiya Meditsinskikh Nauk SSSR, 
Leningrad (USSR). Inst. Onkologii); Filatov, V.N.; Ekimov, V.I. 
Tsentral’nyj Nauchno-lssledovatel'skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (In Russian). (CONF- 
8811338-: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 





roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short. note. _NEOPLASMS/chemotherapy; NEOPLASMS/ 
radiotherapy; © NEOPLASMS/surgery; SURVIVAL CURVES/ 
radiotherapy; BIOLOGICAL LOCALIZATION; NEOPLASMS; 
CHEMOTHERAPY; RADIOTHERAPY; SURGERY; PATIENTS 


8402 (INIS-SU-208, pp. 222-224) Results of proton ther- 
apy of patients with arteriovenous malformations of brain. 
Yalynych, N.N. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BRAIN/blood vessels; BRAIN/malformations; RADIO- 
THERAPY/brain; BRAIN; MALFORMATIONS; MEV RANGE 
100-1000; PATIENTS; PROTON BEAMS; RADIATION DOSES; 
RADIOTHERAPY 


8403 (INIS-SU-208, pp. 220-222) Modification of cancer 
radiotherapy with the help of low sensibilizing radiation doses 
and thyreoidine. Yakimova, 1.P. (Khar’kovskij Nauchno- 
Issledovatel’skij Inst. Meditsinskoj Radiologii, Kharkov (Ukrainian 
SSR)); Gerinshtejn, |.G.; Kozyreva, T.V.; Pashchenko, N.S.; 
Lozinskaya, I.N.;  Kislichenko, V.A.; Radchenko, A.A. Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actua/ problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radiotherapy; RADIOTHERAPY/low 
dose irradiation; RADIOTHERAPY/response modifying factors; 
ANOXIA; BIOLOGICAL LOCALIZATION; NEOPLASMS; RADIO- 
THERAPY; PATIENTS; RADIOSENSITIVITY 


8404 (INIS-SU-208, pp. 218-220) Experience of treat- 
ment of nodular lymphosarcoma patients. Shust, V.F.; 
Markochev, A.B. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LYMPHOSARCOMAS/radiotherapy; INTEGRAL 
DOSES; LOCAL IRRADIATION; LYMPH NODES; LYMPHOSAR- 
COMAS; RADIOTHERAPY; PATIENTS 


8405 


(INIS-SU-208, pp. 216-218) Forecasting factors and 
rational programs of multimodality therapy of patients with 
lymphogranulomatosis: Intensification of radiotherapy course. 


Shust, V.F. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338-—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HODGKINS DISEASE/chemotherapy; HODGKINS 
DISEASE/radiotherapy; FORECASTING; CHEMOTHERAPY; RA- 
DIOTHERAPY; LIFE SPAN; PATIENTS; SURVIVAL CURVES 


8406 (INIS-SU-208, pp. 214-216) Variability of biological 
effects of therapeutic neutron beam of Kiev cyclotron 
U-120. Chernichenko, V.A. (Nauchno-issledovatel’skij Rentgeno- 
Radiologicheskij i Onkologicheskij Inst. Kiev (Ukrainian 
SSR)); Monich, A.Yu.; Bezdrobnaya, L.K.; Demina, Eh.A.; 
isaenko, V.I.; Svarichevskaya, E.V.; Kovalenko, L.S. Tsen- 
tral'nyj Nauchno-lssledovatel'skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
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1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/neutron therapy; RBE/biological 
radiation effects; BIOLOGICAL LOCALIZATION; FRACTION- 
ATED IRRADIATION; IRRADIATION PROCEDURES; ISODOSE 
CURVES; MEV RANGE 01-10; NEOPLASMS; PATIENTS; RBE; 
SPATIAL DOSE DISTRIBUTIONS 
8407 (INIS-SU-208, pp. 212-214) Principles and efficacy 
of radiotherapy of uterus body carcinoma patients. 
Kholin, V.V.;  Stolyarova, 1.V.;  Zharinov, G.M. Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (in Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARCINOMAS/radiotherapy; RADIOTHERAPY/ 
efficiency; BIOLOGICAL RADIATION EFFECTS; CARCINOMAS; 
RADIOTHERAPY; DOSE-RESPONSE RELATIONSHIPS; HOR- 
MONES; INTEGRAL DOSES; PATIENTS; RADIATION DOSE 
DISTRIBUTIONS; RADIATION SOURCES; EFFICIENCY; SUR- 
VIVAL CURVES; UROGENITAL SYSTEM DISEASES; UTERUS 


8408 (INIS-SU-208, pp. 209-212) Principles and efficacy 
of radiotherapy of cervical carcinoma patients at Central 
Research Roentgeno-Radiological institute. Kholin, V.V.; 
Zharinov, G.M. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARCINOMAS/radiotherapy; RADIOTHERAPY/ 
dmso; RADIOTHERAPY/metronidazole; CARCINOMAS; RADIO- 
THERAPY; FRACTIONATED IRRADIATION; GAMMA RADIATION; 
INTEGRAL DOSES; PATIENTS; RADIATION INJURIES; DMSO; 
METRONIDAZOLE; SURVIVAL CURVES; UROGENITAL SYSTEM 
DISEASES 


8409 (INIS-SU-208, pp. 207-209) Evaluation of methods of 
lung cancer combined treatments. Kharchenko, V.P. (Nauchno- 
Issledovatel'skij Inst. Rentgenologii i Radiologii, Moscow (USSR)); 
Chkhikvadze, V.D.; Pan’shin, G.A.; Kuz'min, 1.V.; Gurevich, 
L.A; Win, V.1;  Sergeev, LE; Eltyshev, NA. Tsen- 
tral'nyj Nauchno-lssiedovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338—: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARCINOMAS/radiotherapy; CARCINOMAS/surgery; 
CARCINOMAS; RADIOTHERAPY; SURGERY; DELAYED RADIA- 
TION EFFECTS; EARLY RADIATION EFFECTS; ELECTRON 
BEAMS; FRACTIONATED IRRADIATION; GAMMA RADIATION; 
INTEGRAL DOSES; LIFE SPAN; LUNGS; MEV RANGE 10-100; 
PATIENTS; RESPIRATORY SYSTEM DISEASES 


8410 (INIS-SU-—208, pp. 205-207) Mobile remote radiother- 
apy of oral cavity malignant tumors. Khazova,_ T.V. 
Tsentral'nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (in Russian). (CONF- 
8811338-: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actual problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radiotherapy; RADIOTHERAPY/ 
irradiation procedures; BIOLOGICAL RADIATION EFFECTS; 
GAMMA RADIATION; INTEGRAL DOSES; LIFE SPAN; NEO- 
PLASMS; RADIOTHERAPY; ORAL CAVITY; PATIENTS 
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8411 (INIS-SU-208, pp. 203-205) Study on some biochem- 
ical and coagulation induces in patients with hemoblastosis in 
total therapeutic irradiation. Tyurina, |.P.; Tarakanova, M.P.; 
Pochukaeva, L.S.; Semenova, O.|.; Ivanova, T.A. Tsen- 
tral’nyj Nauchno-lssledovatel'skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-15 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LEUKEMIA/radiotherapy; RADIOTHERAPY/side ef- 
fects; ANTIMITOTIC DRUGS; BLOOD CHEMISTRY; BLOOD 
COAGULATION; ENZYME ACTIVITY; FRACTIONATED IRRADIA- 
TION; GAMMA RADIATION; LEUKEMIA; RADIOTHERAPY; 
METABOLISM; PATIENTS; WHOLE-BODY IRRADIATION 


8412 (INIS-SU-208, pp. 202-203) Intercavitory gamma- 
therapy of uterus carcinoma at AGAT-VU and AGAM devices. 
Titova, V.A. (Nauchno-lssledovatel'skij Inst. Rentgenologii i Radi- 
ologii, Moscow (USSR)). Tsentral’nyj Nauchno-issledovatel’skij 
Rentgeno-Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. 
(In Russian). (CONF-8811338-—: All-Union scientific conference on 
actual problems of experimental and clinical roentgenoradiology, 
Leningrad (USSR), 12-15 Nov 1988). In Actual problems of experi- 
mental and clinical roentgenoradiology: Summaries of reports. 
Order Number DE91003028. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. CARCINOMAS/radiotherapy; RADIOTHERAPY/ 
irradiation devices; CARCINOMAS; RADIOTHERAPY; GAMMA 
RADIATION; PATIENTS; RADIATION DOSE DISTRIBUTIONS; RA- 
DIATION SOURCES; UROGENITAL SYSTEM DISEASES 


8413 (INIS-SU-208, pp. 200-201) Place of radiotherapy in 
treatment of breast cancer. Simbirtseva, L.P.; Alekseenko, K.K.; 
Odnokoz, P.F. Tsentral’nyj Nauchno-lssledovatel'skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEOPLASMS/radiotherapy; NEOPLASMS/surgery; 
FRACTIONATED IRRADIATION; INTEGRAL DOSES; IRRADIA- 
TION PROCEDURES; LYMPH NODES; MAMMARY GLANDS; 
NEOPLASMS; RADIOTHERAPY; SURGERY; PATIENTS 


8414 (KURRI-TR-335) Proceedings of workshop on 
‘boron chemistry for neutron capture therapy’. Kitaoka, Y.; 
Ujeno, Y. (eds.). Kyoto Univ., Kumatori, Osaka (Japan). Research 
Reactor Inst. Jun 1990. 37p. (In Japanese). (CONF-8808314—: 
Workshop on boron chemistry for neutron capture therapy; Work- 
shop on boron chemistry for neutron capture therapy, Kumatori 
(Japan); Kumatori (Japan), 1 Aug 1988; 22 jan 1990; CONF- 
9001138—). Order Number DE91736064. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This volume contains the proceedings of the workshop on the 
chemistry of Boron Neutron Capture Therapy held on ist of August 
in 1988 and on 22nd of January in 1990. In this workshop, our at- 
tention was mainly focused on the chemical reactions and chemical 
analyses of boron compounds used for the therapy. There is addi- 
tionally shown the basic knowledge of immunology related with the 
neutron capture therapy. We do hope that this proceedings will 
contribute to the development of new boron carriers for the ther- 
apy. (J.P.N.). 


8415 (LBL-29441) Digital radiography: Present detectors 
and future developments. Perez-Mendez, V. Lawrence Berkeley 
Lab., CA (USA). Aug 1990. 20p. Sponsored by U.S. DOE Energy 
Research. DOE Contract ACO3-76SF00098. (CONF-900993-1: 3. 
international conference on applications of physics in medicine and 
biology: medical diagnostic imaging, Trieste (Italy), 4-7 Sep 1990). 
Order Number DE91005386. Source: OSTI; NTIS; INIS; GPO Dep. 

Present detectors for digital radiography are of two classes: real 
time detectors and storage (non real time) types. Present real time 
detectors consist of image intensifier tubes with an internal cesium 
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iodide layer x-ray converter. Non real time detectors involve linear 
sweep arrays or storage detectors such as film. Future detectors 
discussed here can be of both types utilizing new technologies 
such as hydrogenated amorphous silicon photodiode arrays cou- 
pled to thin film transistor arrays. 17 refs., 10 figs. 


8416 (LBL-29711) ROC [Receiver Operating Characteris- 
tics] study of maximum likelihood estimator human brain 
image reconstructions in PET [Positron Emission Tomogra- 
phy] clinical practice: A progress report. Llacer, J. (Lawrence 
Berkeley Lab., CA (USA)); Veklerov, E.; Nolan, D.; Grafton, S.T.; 
Mazziotta, J.C.; Hawkins, R.A.; Hoh, C.K.; Hoffman, E.J. Lawrence 
Berkeley Lab., CA (USA). Oct 1990. 6p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00098. (CONF- 
9010220-17: 1990 IEEE nuclear science symposium, Arlington, VA 
(USA), 23-27 Oct 1990). Order Number DE91005371. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper will report on the progress to date in carrying out 
Receiver Operating Characteristics (ROC) studies comparing Maxi- 
mum Likelihood Estimator (MLE) and Filtered Backprojection (FBP) 
reconstructions of normal and abnormal human brain PET data in 
a clinical setting. A previous statistical study of reconstructions of 
the Hoffman brain phantom with real data indicated that the pixel- 
to-pixel standard deviation in feasible MLE images is approximately 
proportional to the square root of the number of counts in a region, 
as opposed to a standard deviation which is high and largely inde- 
pendent of the number of counts in FBP. A preliminary ROC study 
carried out with 10 non-medical observers performing a relatively 
simple detectability task indicates that, for the majority of ob- 
servers, lower standard deviation translates itself into a statistically 
significant detectability advantage in MLE reconstructions. The ini- 
tial results of ongoing tests with four experienced neurologists/ 
nuclear medicine physicians are presented. Normal cases of '°F — 
fluorodeoxyglucose (FDG) cerebral metabolism studies and abnor- 
mal cases in which a variety of lesions have been introduced into 
normal data sets have been evaluated. We report on the results of 
reading the reconstructions of 90 data sets, each corresponding to 
a single brain slice. It has become apparent that the design of the 
study based on reading single brain slices is too insensitive and 
we propose a variation based on reading three consecutive slices 
at a time, rating only the center slice. 9 refs., 2 figs., 1 tab. 


8417 (ORNL/FTR-3852) [Coordinated research of 
chemotherapeutic agents and radiopharmaceuticals]: Foreign 
trip report, November 24, 1990-December 29, 1990. Srivastava, 
P.C. Oak Ridge National Lab., TN (USA). 14 Jan 1991. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO05- 
840R21400. Order Number. DE91006319. Source: OSTI; NTIS; 
GPO Dep. 

The traveler received a United Nations Development Program 
(UNDP) Award for Distinguished Scientists to visit Indian Research 
Institutions including Central Drug Research Institute (CDRI), Luc- 
know, the host institution, in cooperation with the Council of 
Scientific and Industrial Research (CSIR) of India. At CDRI, the 
traveler had meetings to discuss progress and future directions of 
on-going collaborative research work on nucleosides and had the 
opportunity to initiate new projects with the divisions of pharmacol- 
ogy, biopolymers, and membrane biology. As a part of this 
program, the traveler also visited Sanjay Gandhi Post Graduate In- 
stitute (SGPI) of Medical Sciences, Lucknow; Board of Radiation 
and Isotope Technology (BRIT) and Bhabha Atomic Research Cen- 
ter (BARC), Bombay; Variable Energy Cyclotron Center (VECC) 
and Indian Institute of Chemical Biology, Calcutta. He also at- 
tended the Indo-American Society of Nuclear Medicine Meeting 
held in Calcutta. The traveler delivered five seminars describing 
various aspects of radiopharmaceutical development at the Oak 
Ridge National Laboratory (ORNL) and discussed the opportunities 
for exchange visits to ORNL by Indian scientists. 


8418 (UCRL-JC—105825) New biomedical applications of 
radiocarbon. Davis, J.C. Lawrence Livermore National Lab., CA 
(USA). Dec 1990. 14p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-9006308—1: 40. 
anniversary conference on radiocarbon, Lake Arrowhead, CA 
(USA), Jun 1990). Order Number DE91006249. Source: OSTI; 
NTIS; INIS; GPO Dep. 





The potential of accelerator mass spectrometry (AMS) and radio- 
carbon in biomedical applications is being investigated by Lawrence 
Livermore National Laboratory (LLNL). A measurement of the dose- 
response curve for DNA damage caused by a carcinogen in mouse 
liver cells was an initial experiment. This demonstrated the sensitiv- 
ity and utility of AMS for detecting radiocarbon tags and led to 
numerous follow-on experiments. The initial experiment and follow- 
on experiments are discussed in this report. 12 refs., 4 figs. (SM) 


5507 Microbiology 


Refer aiso to citation(s) 6929, 6937, 6942, 6947, 6948, 6950, 6951, 
7072, 7182, 7636, 7646, 7654, 7963, 8187, 8271, 8274, 8421 


8419 (DOE/ER/13995-2) The role of purine degradation in 
methane biosynthesis and energy production in Methanococ- 
cus vannielli: Progress report, March 1, 1990—February 28, 
1991. DeMoll, E. Kentucky Univ., Lexington, KY (USA). Dept. of 
Microbiology and Immunology. 22 Oct 1990. 4p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG05-89ER13995. Or- 
der Number DE91005722. Source: OSTI; NTIS; GPO Dep. 
Research continues on the role of purine degradation in 
methane biosynthesis and energy production in Methanococcus 
vannielii. This report summarizes current progress of the research. 
Topics include: A survey of other methanogens for the purine 
degradation pathway; isolate and characterize the enzyme and 
products of formiminoglycine cleavage; ascertain the fate of glycine 
from the formiminoglycine cleavage; elucidate the route of incorpo- 
ration of the formyl moiety of formiminoglycine into methane 
biosynthesis; determine the percent methane and amino acid syn- 
thesis from purine degradation; and related studies on xanthine 
dehydrogenase and pyrimidine degradation of M. Vannielii. (SM) 


8420 (LA-UR-90-3916) Computer analysis of HIV epitope 
sequences. Gupta, G.; Myers, G. Los Alamos National Lab., NM 
(USA). [1990]. 9p. Sponsored by U.S. Department of Health and 
Human Services. DOE Contract W-7405-ENG-36. (CONF- 
9010273-1: 5. colloque des cent gardes, Paris (France), 29-31 Oct 
1990). Order Number DE91004847. Source: OSTI; NTIS; GPO 
Dep. 
Phylogenetic tree analysis provide us with important general in- 
formation regarding the extent and rate of HIV variation. Currently 
we are attempting to extend computer analysis and modeling to the 
V3 loop of the type 2 virus and its simian homologues, especially 
in light of the prominent role the latter will play in animal model 
studies. Moreover, it might be possible to attack the slightly similar 
V4 loop by this approach. However, the strategy relies very heavily 
upon “natural” information and constraints, thus there exist severe 
limitations upon the general applicability, in addition to uncertainties 
with regard to long-range residue interactions. 5 refs., 3 figs. 


5509 Pathology 
Refer also to citation(s) 8271, 8502 


8421 (DOE/BP/02737—1) Research to identify effective an- 
titungal agents: Annual report. Schreck, C. (Oregon Cooperative 
Fishery Research Unit, Portland, OR (USA)); Fitzpatrick, M.; Mark- 
ing, L.L.; Rach, J.J.; Jeffery, S.M. Oregon Cooperative Fishery 
Research Unit, Portland, OR (USA); National Fisheries Research 
Center, Portland, OR (USA). Jul 1990. 23p. Sponsored by U.S. 
DOE Environment Health & Safety. DOE Contract AI79- 
89BP02737. Order Number DE91006327.. Source: OSTI; NTIS; 
GPO Dep. 

Malachite green is effective in control of fungus on fish and fish 
eggs, but due to suspected teratogenicity its use is limited to the 
treatment of nonfood fish under an Investigational New Animal 
Drug Application held by the US Fish and Wildlife Service. Conse- 
quently, the search for safe and effective aquatic fungicides must 
continue. The objectives of this study involved the selection and 
evaluation of candidate antifungal compounds on cultured fungus 
(Saprolegniales), fungus-infected eggs of rainbow trout and chi- 
nook salmon, and finally on adult spring chinook salmon. Minimum 
effective concentrations in vivo and minimum safe concentrations 
were established in order to calculate safety indices. Safety indices 
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and hatching success were then used to evaluate effectiveness of 
candidate antifungal compounds. The adult rearing facility was con- 
structed and tested. Test groups of adult spring chinook were 
established to evaluate the extent of fungal infections at the site 
and the prophylactic effects of malachite green and formalin as 
standards against which to compare candidate compounds. These 
tests are ongoing. 6 refs., 2 tabs. 


8422 (DOE/BP/63461—4) Augmented fish health monitor- 
ing: Annual report, 1989. Michak, P.; Wood, E.; Rogers, B.; 
Amos, K. Washington Dept. of Fisheries, Olympia, WA (USA). May 
1990. 140p. Sponsored by U.S. DOE Environment Health 
& Safety. DOE Contract BI79-86BP63461. Order Number 
DE91006233. Source: OSTI; NTIS; GPO Dep. 

Since 1986 Washington Department of Fisheries (WDF) has par- 
ticipated in the Columbia Basin Augmented Fish Health Monitoring 
Project, funded by Bonneville Power Administration (BPA). This in- 
teragency project was developed to provide a standardized level of 
fish health information from all Agencies rearing fish in the 
Columbia Basin. Agencies involved in the project are: WDF, Wash- 
ington Department of Wildlife, Oregon Fish and Wildlife, Idaho Fish 
and Game, and the US Fish and Wildlife Service. WDF has ac- 
tively participated in this project, and completed its third year of 
fish health monitoring, data collection and pathogen inspection dur- 
ing 1989. This report will present data collected from January 1, 
1989 to December 31, 1989 and will compare sampling results 
from screening at spawning for viral pathogens and bacterial kid- 
ney disease (BKD), and evaluation of causes of pre-spawning loss. 
The juvenile analysis will include pre-release examination results, 
mid-term rearing exam results and evaluation of the Organoso- 
matic Analysis completed on stocks. 2 refs., 4 figs., 15 tabs. 


8423 (DOE/BP/65903-3) Augmented fish health monitor- 
ing in Idaho: Annual report, 1989-1990. Hauck, A.K. Idaho Dept. 
of Fish and Game, Boise, ID (USA). Eagle Fish Health Lab. [1990]. 
57p. Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. DOE Contract BI79-87BP65903. Order 
Number DE91006301. Source: OSTI; NTIS; GPO Dep. 

The Idaho augmented fish health monitoring contract A179- 
87BP65903 was awarded in June 1987 and fully implemented in 
January 1988. The third annual report of activities serviced under 
this contract is presented. The prevailing fish health problems in 
1989 include persistent infections caused by infectious pancreatic 
necrosis virus (IPNV), by Myxobolus (Myxosoma) cerebralis, 
Renibacterium salmoninarum and drug resistant aeromonas 
salmonicida at select hatcheries on Idaho's upper Columbia River 
tributaries. Administrative focus during the year was to fill vacant 
positions and still maintain the monitoring effort at levels agreed on 
under contract. Complete diagnostic and inspection services were 
provided to eleven Idaho anadromous facilities. The present report 
describes work done to meet contract agreements and summarizes 
the fish health findings of anadromous stocks reared at and return- 
ing to Idaho's facilities during 1989. 5 refs., 1 fig., 25 tabs. 


8424 (UCRL-JC—105526) Marker evaluation of human 
breast and bladder cancers. Mayall, B.H. (California Univ., San 
Francisco, CA (USA)); Carroll, P.R.; Chen, Ling-Chun; Cohen, 
M.B.; Goodson, W.H. Ill; Smith, H.S.; Waldman, F.M. Lawrence 
Livermore National Lab., CA (USA). 2 Nov 1990. 10p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-9007183-3: Clinical applications of flow cytometry and im- 
age analysis, Iwate (Japan), 1-3 Jul 1990). Order Number 
DE91005242. Source: OSTI; NTIS; GPO Dep. 

We are investigating multiple markers in human breast and blad- 
der cancers. Our aim is to identify markers that are clinically 
relevant and that contribute to our understanding of the disease 
process in individual patients. Good markers accurately assess the 
malignant potential of a cancer in an individual patient. Thus, they 
help identify those cancers that will recur, and they may be used to 
predict more accurately time to recurrence, response to treatment, 
and overall prognosis. Therapy and patient management may then 
be optimized to the individual patient. Relevant markers reflect the 
underlying pathobiology of individual tumors. As a tissue under- 
goes transformation from benign to malignant, the cells lose their 
differentiated phenotype. As a generalization, the more the cellular 
phenotype, cellular proliferation and cellular genotype depart from 
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normal, the more advanced is the tumor in its biological evolution 
and the more likely it is that the patient has a poor prognosis. We 
use three studies to illustrate our investigation of potential tumor 
markers. Breast cancers are labeled in vivo with 5- 
bromodeoxyuridine (BrdUrd) to give a direct measure of the tumor 
labeling index. Bladder cancers are analyzed immunocytochemi- 
cally using an antibody against proliferation. Finally, the techniques 
of molecular genetics are used to detect allelic loss in breast can- 
cers. 6 refs., 3 figs. 


5510 Physiological Systems 


8425 (EGG-M-90454) Application of backpropagation 
neural networks to phonetic element classification. Bryan, S.R. 
EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 4p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO07- 
761D01570. (CONF-9004273-1: Seminar on artificial neural 
networks, Pocatello, ID (USA), 27 Apr 1990). Order Number 
DE91006144. Source: OSTI; NTIS; GPO Dep. 

A need was established in conjunction with an USAF-sponsored 
project to develop a speech element classifier. This classifier had 
to be capable of placing continuous speech into a number of 
phoneme-like categories, and also had. to be independent of 
speaker identity and individual voice characteristics. The feasibility 
of using a neural network to perform this classification task was ex- 
plored. The results of this exploration are discussed here. 


8426 (LA-UR-90-4251) Genetic algorithms and the im- 
mune system. Forrest, S. (New Mexico Univ., Albuquerque, NM 
(USA). Dept. of Computer Science); Perelson, A.S. Los Alamos Na- 
tional Lab., NM (USA). [1990]. 6p. Sponsored by U.S. Department 
of Health and Human Services. DOE Contract W-7405-ENG-36. 
Grant Al28433. (CONF-9010288-1: Workshop on parallel problem 
solving from nature, Dortmund (Germany, F.R.),-Oct 1990). Order 
Number DE91005878. Source: OSTI; NTIS; GPO Dep. 

Using genetic algorithm techniques we introduce a model to ex- 
amine the hypothesis that antibody and T cell receptor genes 
evolved so as to encode the information needed to recognize 
schemas that characterize common pathogens. We have imple- 
mented the algorithm on the Connection Machine for 16,384 64-bit 
antigens and 512 64-bit antibodies. 8 refs. 


5530 Agriculture and Food Technology 
Refer also to citation(s) 8140, 8141, 8169, 8203, 8454 


8427 (AECS/IB—4) International document on food irradia- 
tion. Food and Agriculture Organization of the United Nations, 
Rome (Italy); World Health Organization, Geneva (Switzerland); In- 
ternational Atomic Energy Agency, Vienna (Austria); International 
Trade Centre UNCTAD/GATT, Geneva (Switzerland); Atomic En- 
ergy Commission, Damascus (Syria). Jun 1990. 10p. Translated 
from: Acceptance, control of and trade in irradiated food, proceed- 
ings of international conference held in Geneva, 12-16 December 
1988, IAEA, Vienna (Austria) pp. 135-143. (In Arabic). (CONF- 
881204—: International conference on acceptance, control of and 
trade in irradiated foods, Geneva (Switzerland), 16-20 Dec 1988). 
Order Number DE91615879. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Translated from: Acceptance, control of and trade in irradiated 
food, proceedings of international conference held in Geneva, 12- 
16 December 1988, IAEA, Vienna (Austria) pp. 135-143. 

This international document highlights the major issues related to 
the acceptance of irradiated food by consumers, governmental and 
intergovernmental activities, the control of the process, and trade. 
The conference recognized that: Food irradiation has the potential 
to reduce the incidence of foodborne diseases. It can reduce post- 
harvest food losses and make available a larger quantity and a 
wider variety of foodstuffs for consumers. Regulatory control by 
competent authorities is a necessary prerequisite for introduction of 
the process. International trade in irradiated foods would be 
facilitated by harmonization of national procedures based on inter- 
nationally recognized standards for the control of food irradiation. 
Acceptance of irradiated food by the consumer is a vital factor in 


the successful commercialization of the irradiation process, and in- 
formation dissemination can contribute to this acceptance. 


8428 (CRN-PN-8935) Contribution to the study of a 
dosimetric system adapted to the utilization of ionization pro- 
cesses in food and agroindustry. Marchioni, E. Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires; Strasbourg-1 
Univ., 67 (France). Nov 1989. 159p. (In French). Order Number 
DE91740763. Source: OSTI; NTIS (US Sales Only). 

The obtention of reliable and accurate measurement of the radia- 
tion dose transmitted to the matter after ionization is investigated. 
The importance of the study comes from the fact that the success 
of a radiation treatment depends on the accurate monitoring of the 
radiation doses. The principles and the definition of the physical 
coefficients required for calculating the radiation dose in the matter 
are reviewed. The monitoring of the physical parameters of the 
experimental devices is discussed. The experimental system devel- 
oped and constructed in this study is. described. The main 
characteristics of dose measurement systems are analyzed. Two 
techniques allowing the measurement of the radiation dose, which 
remains in the product after irradiation are presented. 


8429 (IAEA-TECDOC-571, pp. 9-14) Strategies for devel- 
oping the cassava industry. Dunican, L.K. (University Coll., 
Galway (Ireland). Dept. of Microbiology). International Atomic En- 
ergy Agency, Vienna (Austria). Oct 1990. In Nuclear and related 
techniques in the improvement of traditional fermentation process- 
ing of cassava: Final report of a co-ordinated research programme 
on nuclear techniques in the improvement of traditional fermenta- 
tion practice in developing countries with particular emphasis on 
cassava 1986-1989. 149p. Order Number DE91615881. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The centralization of the cassava industry in tropical (and espe- 
cially African) countries should be considered as a very important 
part of general strategy directed to the provision of the population 
with nutritionally balanced cassava foods. The Irish model of the 
development of dairy industry during the last 45 years had been a 
classical example of small involved groups in dairy farming getting 
together to pool their resources and family requirements to make a 
common objective succeed. This model based on a co-operative 
concept could be recommended for the cassava producing areas in 
order to improve this industry. The identification of the research ar- 
eas required to improve the quality of the cassava fermented food 
products is another important part of the cassava strategy. These 
areas should include (i) fundamental studies of the various bacte- 
rial groups involved in the fermentation process and identification 
of the key groups involved at the various stages of fermentation (ii) 
strain screening programmes of these identified bacteria to select 
those which are most important to the fermentation of cassava (iii) 
studies to determine the appropriate methods for the propagation 
and the storage of these strains and (iv) systems to distribute 
these strains to the industries/small farmers/local co-operatives in 
cassava processing. Other technological and research aspects of 
improvement of the traditional fermentation practice of cassava are 
discussed in the paper. (author). 


8430 (IAEA-TECDOC-571, pp. 23-35) Some microbiologi- 
cal aspects of cassava fermentation with emphasis on 
detoxification of the fermented end-product. Okafor, N. (Anam- 
bra State Univ. of Technology, Enugu (Nigeria)). Intemational 
Atomic Energy Agency, Vienna (Austria). Oct 1990. Contract IAEA- 
R-4648/RB. In Nuclear and related techniques in the improvement 
of traditional fermentation processing of cassava: Final report of a 
co-ordinated research programme on nuclear techniques in the 
improvement of traditional fermentation practice in developing coun- 
tries with particular emphasis on cassava 1986-1989. 149p. Order 
Number DE91615881. Source: OSTI; NTIS (US Sales Only); INIS. 

The search undertaken in this study was for microbial strains 
able to produce amylase and linamarase simultaneously. A total of 
46 organisms (mainly yeasts) were isolated from garri production 
environments and eighteen more representative isolates were se- 
lected for screening. The highest production fo the above enzymes 
has been found with the yeast strain identified as Saccharomyces 
sp. Inoculation of this into the cassava mash led to a dramatic 
reduction of cyanide in the fermenting pulp: 73,4% and 69,2% re- 
duction when compared with controls after 24 and 48 hours of 
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fermentation respectively. The cyanide content of the fermented 
end-product derived from the inoculated mash was 60,8% and 24% 
less than in the control after 24 and 48 hours. Preliminary experi- 
ments with X-ray radiation of the yeast did not show a sufficient 
increase in the enzymatic activities of the mutants obtained but 
only a slight increase in the linamarase production was noticed in 
mutants derived from irradiation. (author). 27 refs, 9 tabs. 


8431 (IAEA-TECDOC-571, pp. 37-52) Application of pure 
strains to standardize the acidification process and the amy- 
lolytic activity in cassava fermentation. Revah, S. (Universidad 
Autonoma Metropolitana, Mexico City (Mexico)); Meraz, M. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Oct 1990. Contract 
IAEA-R-4812/RB. In Nuclear and related techniques in the improve- 
ment of traditional fermentation processing of cassava: Final report 
of a co-ordinated research programme on nuclear techniques in the 
improvement of traditional fermentation practice in developing coun- 
tries with particular emphasis on cassava 1986-1989. 149p. Order 
Number DE91615881. Source: OSTI; NTIS (US Sales Only); INIS. 

The report describes some aspects of the optimization of the 
traditional fermentation of cassava and potential role of the acidifi- 
cation process in the development of microflora at the different 
stages of the fermentation. It was shown that the inoculation of the 
cassava fermenting pulp by pure cultures of lactic acid bacteria 
such as Lactobacillus cellobiosus and L. plantarum had resulted in 
sufficient acceleration of the fermentation process and the desired 
condition of the fermented end-product could reach in 7-24 hours 
instead of 72 hours (natural fermentation). The effects similar to 
these were obtained in the experiments on inoculation of cassava 
with the fermented mass (or with drained liquor) from the previous 
bath. The optimal condition for the exhibition of the amylolytic ac- 
tivity in fresh cassava was: pH 6,0 at 40 deg. C, out of this range 
the activity falls down sharply. (author). 22 figs, 3 tabs. 


8432 (IAEA-TECDOC-571, pp. 53-62) Improvement of the 
nutrient qualities of cassava fermented end-products. Gu- 
nasekaran, P. (Madurai Kamaraj Univ., Madurai (india). Dept. of 
Microbiology). International Atomic Energy Agency, Vienna (Aus- 
tria). Oct 1990. Contract IAEA-R-4692/RB. In Nuclear and related 
techniques in the improvement of traditional fermentation process- 
ing of cassava: Final report of a co-ordinated research programme 
on nuclear techniques in the improvement of traditional fermenta- 
tion practice in developing countries with particular emphasis on 
cassava 1986-1989. 149p. Order Number DE91615881. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The yeast strains Saccharomycopsis fibuliger NRRL (Y-2388), 
Saccharomyces diastaticus NRRL (Y-2416 and Y-4238), Schwan- 
iomyces occidentalis NRRLY-2477 as well as nor-leucine resistant 
and amylase-overproducing mutants of NRRL-Y-2338 (obtained 
with the help of NTG-mutagenesis) were used to study their abili- 
ties to increase the yield of protein into the cassava fermenting 
pulp. Their growth kinetics, amylase activity and biomass produc- 
tion initially studied on 2% MYPS medium. S. fibuliger (Y-2388) 
gave the highest biomass concentration (13,4 g/e) and was found 
to be superior to other wild strains for protein enrichment of cas- 
sava through fermentation. The optimization of the condition for 
fermentation revealed that 5% w/v of the cassava pulp at pH 6 with 
an addition of the yeast extract increased the protein content of 
cassava from 2.8% to 5.6%. The use of amylase overproducing 
mutants of S. fibuliger Y-2388 inoculated singly or in combination 
with others did not promote the enrichment of cassava, whereas 
nor-leucine resistant mutants considerable increased the protein 
content in the cassava pulp and no supplementation of the pulp 
with any nutrients is required. Hence, both S. fibuligera Y-2388 
wild and its nor-leucine resistant mutant should be considered as a 
potential inocula with respect to protein enrichment of the cassava 
fermented end-product. (author). 3 figs, 9 tabs. 


8433 


(IAEA-TECDOC-571, pp. 65-75) Nutritional quality 
improvement of "tape ketela”, an Indonesian traditional fer- 


mented cassava: Increase of its protein content through 
gamma irradiation of the yeasts in "ragi tape” and addition of 
nitrogen sources. Muchtadi, D. (Bogor Agricultural Univ., Bogor 
(Indonesia). Dept. of Food Technology and Human Nutrition); Su- 
tiyoso, H.; Suliantari, S.; Fardiaz, S.; Rahayu, W.P. International 
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Atomic Energy Agency, Vienna (Austria). Oct 1990. Contract IAEA- 
R-4693/RB. In Nuclear and related techniques in the improvement 
of traditional fermentation processing of cassava: Final report of a 
co-ordinated research programme on nuclear techniques in the 
improvement of traditional fermentation practice in developing coun- 
tries with particular emphasis on cassava 1986-1989. 149p. Order 
Number DE91615881. Source: OSTI; NTIS (US Sales Only); INIS. 

The molds used in this study were Rhizopus sp. and Mucor sp., 
while the yeasts used were C. utilis, C. solani, S. cerevisiae and 
Endomycopsis sp. Gamma irradiation (°°Co) was conducted to C. 
utilis and C. solani, at doses of 0, 10, 20, 30 and 40 krad with irra- 
diation rate of 61.64174 krad/hour. Molds were irradiated using 
ultraviolet light. As the mineral and nitrogen sources for the mi- 
croorganisms, (NH4)2SO4, (NH4)zHPO, and MgSO,4.7H20 were 
used in the form of solution to soak peeled cassava tubers before 
being fermented. Growth stimulation effect for the yeasts was ob- 
served from treatment of gamma irradiation at dose of 10 krad. 
"Ragi tape” prepared using these yeasts and non-UV-irradiated 
molds in combination with the utilization of mineral (nitrogen) 
sources, significantly increased the protein content of "tape ketela”. 
The "tape ketela” obtained using those treatments had a protein 
content of 6.43% (dry basis) compared to 2.91% (db) for the con- 
trol. However, it had a lower reducing sugar content, i.e. 11.43% 
(db) compared to 31.76% for the control. The viability of the yeasts 
and molds in "ragi tape” during storage in a refrigerator as well as 
at room temperature is found good until four weeks of storage. (au- 
thor). 11 refs, 2 figs, 3 tabs. 


8434 (IAEA-TECDOC-571, pp. 77-83) The effect of gamma 
radiation on the cellulolytic, pectinolytic and amylolytic en- 
zyme activity of some "garri” fermenting microorganisms. 
Gbedemah, C.M. (Ghana Atomic Energy Commission, Accra 
(Ghana)); Awafo, V. International Atomic Energy Agency, Vienna 
(Austria). Oct 1990. Contract IAEA-R-4800/RB. In Nuclear and re- 
lated techniques in the improvement of traditional fermentation 
processing of cassava: Final report of a co-ordinated research pro- 
gramme on nuclear techniques in the improvement of traditional 
fermentation practice in developing countnes with particular em- 
phasis on cassava 1986-1989. 149p. Order Number DE91615881. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this study, three fungi and a bacterium involved in the fermen- 
tation of "garri” were investigated for their cellulase, pectinase 
amylase activity when exposed to different doses of gamma radia- 
tion. The fungi are Trichoderma viride, Rhizopus oryzae and 
Aspergillus niger and the bacterium is Lactobecillus, plantarum. En- 
zyme activity, growth and acidity were monitored after five days of 
incubation. T. viride and R. Oryzae showed best cellulase activity 
at a dose of 100 krads and A. niger showed best cellulase activity 
at 50 krads. All the three fungi showed their best pectinase activity 
at 50 krads dose. The amylolytic potential of all three fungi was in- 
creased at doses 50 krads. Dosages of 50 krads also increased 
the three enzyme activities of the L. plantarum but increases were 
not as marked as those of the fungi. Gamma irradiation increased 
the acide producing potential of A. niger. The growth potential of T. 
viride was also increased by irradiation. (author). 10 refs, 6 figs, 1 
tab. 


8435 (IAEA-TECDOC-571, pp. 93-102) Nuclear techniques 
in the improvement of traditional amylase fermentation prac 
tice on cassava in Thailand. Piadang, S. (Office of Atomic 
Energy for Peace, Bangkok (Thailand)); Pongpat, S.; Chettanachi- 
tara, C.; Sermkiattipong, N. International Atomic Energy Agency, 
Vienna (Austria). Oct 1990. Contract IAEA-R-4758/RB. In Nuclear 
and related techniques in the improvement of traditional fermenta- 
tion processing of cassava: Final report of a co-ordinated research 
programme on nuclear techniques in the improvement of traditional 
fermentation practice in developing countnes with particular em- 
phasis on cassava 1986-1989. 149p. Order Number DE91615881. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Among 200 Aspergillus and Rhizopus were collected from 
Bangkok MIRCEN, laboratories and Industries. Fungi Nz, Azep, 
W337 and Aw are the highest amylolytic fungi in our screening test. 
After irradiation at 50-99 percent killing doses, only Ay showed the 
improvement of amylolytic activity called A-W - M, and Aw - M2. 
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The optimum environment of these mutants were pH 4.5, tempera- 
ture at 30 deg. C and the moisture content at 45 percent. The 
mutant Aw - M; grows faster than Aw - Mo before 3.5 day. At 4 
days of incubation Aw - Mz gave higher glucosamine content at 
205.5 mg. per 1 g of the mold bran. MnSO, at 0.03 percent gave 
more sporulation of these mutants. The mutants Ay - Mz and Aw - 
M, gave higher protein content in the mold bran and potato dex- 
trose both respectively. The kinetics of the fermentation process of 
the mutants showed that Ay - M; and Ay - Mo gave the highest 
raw starch digestion and glucoamylase activity at 396.35 mg. sugar 
and 1,458.01 unit per 1 g mold bran at 3 and 4 days respectively. 
(author). 9 refs, 7 figs, 2 tabs. 


8436 (IAEA-TECDOC-571, pp. 103-113) Upgrading of the 
nutritive value of starchy foods (cassava) through fermenta- 
tion with genetically manipulated (irradiated) microorganisms. 
Hamad, S.H. (Food Research Centre, Khartoum (Sudan)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Oct 1990. Contract 
IAEA-R-5011/RB. In Nuclear and related techniques in the improve- 
ment of traditional fermentation processing of cassava: Final report 
of a co-ordinated research programme on nuclear techniques in the 
improvement of traditional fermentation practice in developing coun- 
tries with particular emphasis on cassava 1986-1989. 149p. Order 
Number DE91615881. Source: OSTI; NTIS (US Sales Only); INIS. 
More than two hundred samples of microorganisms were col- 
lected in the laboratory from the local habitats of sorgo reprocessing 
including alcoholic drink factories, glucose and starch producing 
factories and households. The screening programme was per- 
formed and the starch assimilating microorganisms which showed 
a good growth on the starch medium was isolated and identified. 
All yeast samples collected were found to belong to the genus and 
species Saccharomyces cerevisitae and bacteria to Bacillus subtilis 
sp. The microorganisms obtained from the screening programme 
were irradiated using the gamma-radiation dose of 27,5 krad 
(Cobalt-60). Preliminary results showed that after radiation treat- 
ment, some microorganisms had a better abilities to grow in starch 
medium in comparison with the untreated strains. The identification 
of some of the microorganisms were collected and studies on their 
fermentative properties are in progress. (author). 15 refs. 


8437 (IAEA-TECDOC-571, pp. 117-120) Applications of 
molecular genetics of the coryneform bacteria to cassava fer- 
mentation. Dunican, L.K. (University Coll., Galway (lreland)); 
Heery, D.; Fegan, A.; Shivnan, E.; Delaney, E.; Breen, C.; Noone, 
E. International Atomic Energy Agency, Vienna (Austria). Oct 1990. 
In Nuclear and related techniques in the improvement of traditional 
fermentation processing of cassava: Final report of a co-ordinated 
research programme on nuclear techniques in the improvement of 
traditional fermentation practice in developing countries with partic- 
ular emphasis on cassava 1986-1989. 149p. Order Number 
DE91615881. Source: OSTI; NTIS (US Sales Only); INIS. 

The main achievement of this project was the cloning of two of 
the major genes involved in the biosynthesis of amino acids by 
Corynebacterium glutamicum. The entire tryptophan operon (6 
genes) was cloned and the control region and the initial gene was 
sequenced both in the wild type and in a depressed over- 
producing mutant. A single base change in the attenuated region 
was found to be responsible for this over-production of tryptophan. 
The initial gene of the aromatic biosynthetic pathway - DAHP 
synthetase - has also been cloned and is being sequenced. In ad- 
dition, the use of high voltage electroporation has been developed 
for these bacteria and gives a 1000-fold better system for transfor- 
mation. The work above has been original and makes a major 
contribution to amino acid biosynthesis. This work has depended 
on the very extensive use of radioisotopes in the genetic manipula- 
tions involved. The use of these isotopes in DNA probes and DNA 
sequencing made this work possible. (author). 4 refs. 


8438 (IAEA-TECDOC-571, pp. 121-124) Molecular genetic 
approaches to the construction of amylase high producing mi- 
crobial strains. Hostalek, Z. (Ceskoslovenska Akademie Ved, 
Prague (Czechoslovakia). Mikrobiologicky Ustav). International 
Atomic Energy Agency, Vienna (Austria). Oct 1990. In Nuclear and 
related techniques in the improvement of traditional fermentation 
processing of cassava: Final report of a co-ordinated research pro- 
gramme on nuclear techniques in the improvement of traditional 
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fermentation practice in developing countnes with particular em- 
phasis on cassava 1986-1989. 149p. Order Number DE91615881. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The use of cassava for the production of single cell protein in- 
cludes two basic approaches: the selection of strains to utilize 
cassava carbohydrate for their growth and the improvement of 
these strains using classic mutagenesis and/or gene engineering 
techniques and tools. This paper describes molecular genetic pro- 
cedures applied to increase the amylolytic abilities of the strains of 
Streptomyces and Thermomonospora genera which are efficient 
producers of a number of enzymes and to utilize cassava as a car- 
bon source. The specific genes coding the production of 
alpha-amylase were isolated from Streptomyces limosus and Ther- 
momonospora curvata and inserted into wide spectrum, multicopy 
plasmid vectors of streptomycetes. The increased dosage of these 
genes led to over production of alpha-amylases in a series of 
streptomycete recipients. It is intended that another representative 
of the order Actinomycetales, Corynebacterium manihot isolated 
from the cassava root, should be used as a recipient of the pre- 
pared wide-spectrum recombined plasmids bearing thermosensitive 
and thermostable genes (for improvement of utilizing the cassava 
starch). After verification of the suitability of C. manihot, the strain 
should be mutagenized to obtain mutants producing increased 
amounts of an essential amino acid which then would increase the 
nutritional value of the used microorganism. (author). 7 refs. 


8439 (IAEA-TECDOC-571, pp. 125-140) Mitotic segrega- 
tion in intergeneric hybrids of yeast to give novel genetic 
segregants. Chee, T.L.S. (Raffles Junior Coll. (Singapore)); Yang, 
T.H.; Hen, N.B.; Abu Bakar, Farah Diba binte. International Atomic 
Energy Agency, Vienna (Austria). Oct 1990. In Nuclear and related 
techniques in the improvement of traditional fermentation process- 
ing of cassava: Final report of a co-ordinated research programme 
on nuclear techniques in the improvement of traditional fermenta- 
tion practice in developing countries with particular emphasis on 
cassava 1986-1989. 149p. Order Number DE91615881. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Two strains of yeast, Yarrowia lipolytica and Saccharomycopsis 
fibuligera, have a filamentous growth form in addition to budding 
cells. Y. lipolytica produces lipases and is used in the production of 
citric acid while W. fibuligera produces amylases and is used in the 
production of rice wine. In the present report, we made a study of 
the following: (i) karyotypes of the two yeast strains to obtain a 
better understanding of their genetic relatedness, (ii) genetic 
crosses between the two strains to produce intergeneric hybrids, 
and (iii) pattern of genetic segregation of the intergeneric hybrids 
via the mitotic process. The results of our studies showed that the 
two yeast strains were genetically related and that putative inter- 
generic hybrids were obtained by a genetic crossing of the strains. 
The hybrids were relatively stable in mitosis as compared to their 
parent strains. However, in prolonged vegetative propagation, the 
hybrids gave rise to genetic segregants, most of which were of ei- 
ther of the two parent phenotypes. A number of the segregants 
had phenotypes which combined those of the parental types. Of 
considerable significance was that yet a few others were novel as 
they exhibited phenotypes not hitherto seen for both parent strains. 
(author). 9 refs, 5 tabs. 


8440 


(IAEA-TECDOC-—571, pp. 141-144) Citric acid fermen- 
tation by Aspergillus niger: Induction of high yielding mutants 
with the help of radiation, combination treatments, protoplast 
fusion and genetic engineering. Islam, M. (Institute of Food and 


Radiation Biology, Dacca (Bangladesh)). International Atomic 
Energy Agency, Vienna (Austria). Oct 1990. Contract IAEA-R- 
4645/RB. In Nuclear and related techniques in the improvement of 
traditional fermentation processing of cassava: Final report of a co- 
ordinated research programme on nuclear techniques in the 
improvement of traditional fermentation practice in developing coun- 
tries with particular emphasis on cassava 1986-1989. 149p. Order 
Number DE91615881. Source: OSTI; NTIS (US Sales Only); INIS. 

Conidia of the citric acid fermenting fungal mutant Aspergillus 
niger 14/20 was subjected to the gamma radiation treatment. Mu- 
tants giving higher total titrable acid values than their parent strain 
were selected and tested under varied environmental and cultural 
conditions. After screening of about 2000 mutants, two of them 





with the highest yield of citric acid in molasses medium (62-76 mg/ 
ml) were selected for further experiments. Further step-wise 
improvements of these strains are feasible, and radiation is a po- 
tential mutagen for the selection of better strains of microorganisms 
for the industrial use. The cassava starch has been found to be a 
fairly good substract for citric acid fermentation under the solid 
state condition and also when mixed with molasses in surface cul- 
ture condition. Agro-industrial residues such as bagasse, rice straw 
and saw-dust could be used as a support for the fermentation of 
sugars to citric acid under the solid state conditions. The use of 
mixed culture method (amylolytic + citric acid fermenting organ- 
isms) had not been found to improve the citric acid fermentation 
from cassava as a basic substrate. (author). 2 refs. 


8441 (INIS-mf-12644, pp. 45-57) Enzyme reactions and 
their time resolved measurements. Hajdu, Janos (Oxford Univ. 
(UK). Lab. of Molecular Biophysics). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan); Institute of Physical and Chemical 
Research, Wako, Saitama (Japan). Feb 1990. 200p. (CONF- 
9002125-: International symposium on X-ray synchrotron radiation 
and advanced science and technology, Kobe (Japan), 15-16 Feb 
1990). In The international symposium on ’X-ray synchrotron radia- 
tion and advanced science and technology’. Order Number 
DE90798859. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses experimental strategies in data collection 
with the Laue method and summarises recent results using syn- 
chrotron radiation. Then, an assessment is made of the progress 
towards time resolved studies with protein crystals and the prob- 
lems that remain. The paper consists of three parts which 
respectively describe some aspects of Laue diffraction, recent ex- 
amples of structural results from Laue diffraction, and kinetic Laue 
crystallography. In the first part, characteristics of Laue diffraction 
is discussed first, focusing on the harmonics problems, spatials 
problem, wavelength normalization, low resolution hole, data com- 
pleteness, and uneven coverage of reciprocal space. Then, 
capture of the symmetry unique reflection set is discussed focusing 
on the effect of wavelength range on the number of reciprocal lat- 
tice points occupying diffracting positions, effect of crystal to film 
distance and the film area and shape on the number of reflections 
captured, and effect of crystal symmetry on the number of unique 
reflections within the number of reflections captured. The second 
part addresses the determination of the structure of turkey egg 
white lysozyme, and calcium binding in tomato bushy stunt virus. 
The third part describes the initiation of reactions in enzyme crys- 
tals, picosecond Laue diffraction at high energy storage rings, and 
detectors. (N.K.). 


8442 


(INIS-SU-217, pp. 939-940) Results of investigation 
of root activity intensity of cereals by tracer techniques. Gu- 
sev, V.G. (Moskovskij Gosudarstvennyj Univ., Moscow (USSR)). 
AN SSSR, Moscow (USSR). 1989. 204p. (In Russian). (CONF- 


8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 17. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ROOT ABSORPTIONAracer techniques; CEREALS; 
LABELLED COMPOUNDS; ROOTS; SOILS; ZINC 65 


8443 (OEFZS-4560, pp. 58-75) Reduction of cesium lev- 
els in the diet through management of food. Gerzabek, M.H. 
Oesterreichisches Forschungszentrum Seibersdorf GmbH (Austria). 
Oct 1990. in Consequences of the Chernobyl accident. 80p. Order 
Number DE91617221. Source: OSTI; NTIS (US Sales Only); INIS. 

Papers presented at agricultural seminars on management of 
contaminated areas - Byelorussia, Russian Federation, Ukraine -28 
October - 2 November 1990. 

Several processes influence the radionuclide concentration of 
food products during processing: dilution, losses, concentration. 
Boiling of leaf vegetables yields a decontamination effect of up to 
80% in the case of radioiodine. Peeling of potato tubers results in 
a reduction of the cesium concentration of 30%. The cesium and 
strontium concentration of flour is a factor of two lower as com- 
pared to the corresponding cereal grain due to the milling process. 
Significant discrimination occurs during the milk processing. The 
skimmed milk is significantly richer in cesium, iodine and especially 
in strontium than the cream. It follows that butter is depleted in its 
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radionuclide contents as compared to other milk produce. Stron- 
tium is concentrated in the casein. Pressurized cooking in 
combination with salting or a treatment with acetic acid results in 
an Cs-activity loss of beef, veal and lamb meat of 50 to 90%. (Au- 
thor) 3 figs., 7 tabs., 13 refs. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 


Refer also to citation(s) 7217, 7222, 7223, 7229, 7239, 7248, 
7262, 7266, 7478, 7516, 8142, 8168, 8180, 8189, 8195, 8209, 
8260, 8262, 8282, 8283, 8284, 8285, 8295, 8300, 8377, 8411, 
8435, 8436, 8498, 8503 


8444 (CONF-900741—2) Skeletal 2'°Pb from inhalation of 
222Rn and its decay products. Keane, A.T.; Schlenker, R.A.; 
Stebbings, J.H. Argonne National Lab., IL (USA). [1990]. 29p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From 24. annual conference on trace substances 
in environmental health and annual meeting of the Society for En- 
vironmental Geochemistry and Health; Cincinnati, OH (USA); 9-12 
Jul 1990. Order Number DE91006054. Source: OSTI; NTIS; GPO 
Dep. 

Concern about health effects of radon and its decay products 
has recently broadened to include the potential role of radon in the 
causation of myeloid leukemia, multiple myeloma, and melanoma, 
kidney cancer, and certain childhood cancers. Description of the 
distribution of radon and its daughters in the skeleton and the mar- 
row, and the dose delivered to red marrow, are of particular 
relevance. Our interest in a metabolic model for inhaled radon and 
radon decay products originated with an interest in the use of ra- 
dioactivity measurement techniques in vivo to quantify the °'°Pb 
activity of bone. In this paper we estimate the rates of transfer to 
body fluids of 21°Pb originating from inhaled radon and radon de- 
cay products and the quantity of 2!°Pb deposited in compact and 
in cancellous bone for the ideal case of continuous exposure to a 
constant level of radon and its daughters. We review the contribu- 
tions of ambient airborne 2'°Pb, diet, and active and passive 
smoking to skeletal levels of 2'°Pb, and finally, from the magnitude 
and the variability of the natural 21°Pb content of the skeleton, we 
estimate the minimal rate of exposure to airborne radon and its de- 
cay products that is required to elevate the skeletal °"°Pb content 
of an individual to a statistically significant level above the popula- 
tion mean skeletal 2'°Pb content derived from all the other 
environmental sources combined. 55 refs., 4 tabs. 


8445 (CONF-901010-4) Radon exposure mediated 
changes in lung macrophage morphology and function, in 
vitro. Seed, T.M.; Niiro, G.K.; Kretz, N.D. Argonne National Lab., 
IL (USA). [1990]. 26p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From 29. Hanford symposium on 
health and the environment: indoor radon and lung cancer-reality 
or myth; Richland, WA (USA); 16-19 Oct 1990. Order Number 
DE91006573. Source: OSTI; NTIS; GPO Dep. 

Bronchopulmonary macrophages play a key role in the normal 
physiology of the respiratory system. Potential respiratory dysfunc- 
tions due to radon/radon daughter exposure-mediated damage of 
the macrophage lung cell population has been explored via in vitro 
technology. In this study, macrophages were isolated from lungs of 
normal healthy dogs by saline lavage, cultured for varying periods 
(0-96 h) in the presence or absence of radon gas, and assessed 
for radon dose-dependent changes in cell morphology and func- 
tion. The in vitro culture procedure and the cell exposing system 
allowed for detailed alpha particle dosimetry, in relation to the as- 
sessed biological end points; i.e. (1) exposure-dependent changes 
in macrophage surface topography, (2) capacity to elaborate spe- 
cific growth factor (CSF) essential for self maintenance, and (3) 
alterations in cell viability. Highlights of the morphologic assess- 
ment indicate that relatively low alpha particle doses arising from 
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protracted radon/radon daughter exposure elicites pronounced to- 
pographic alterations of the exposed macrophage’s cell surface. 27 
refs., 7 figs., 1 tab. 


8446 (CONF-901010-5) On the exhalation rate of radon 
by man. Rundo, J.; Markun, F.; Plondke, N.J. Argonne National 
Lab., IL (USA). [1990]. 17p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38. From 29. Hanford 
symposium on health and the environment: indoor radon and lung 
cancer-—reality or myth; Richland, WA (USA); 16-19 Oct 1990. Or- 
der Number DE91006658. Source: OSTI; NTIS; GPO Dep. 

This paper describes some aspects of the exhalation rate of 
radon by man which may be relevant to its internal dosimetry and, 
therefore, to possible radiobiological consequences. Prolonged 
exposure of a person to radon results in a reservoir or radon dis- 
solved in body fat and fluids. If the person then moves to an 
environment with a lower radon concentration, there is a net exha- 
lation of radon and the initial exhalation rate depends on the radon 
concentration in the first environment. This is demonstrated for 
seven persons whose houses contained radon at concentrations 
varying from 10 Bq m—% to almost 1000 Bq m~%. About one hour 
after leaving the house, the subjects’ average exhalation rate of 
radon, expressed as the equivalent volume of house air per unit 
time, was 236 mL min~'. 4 refs., 4 figs., 2 tabs. 


8447 (DOE/ER/60539-T4) [Oncogenic action of ionizing 
radiation]: [Progress report]. New York Univ., NY (USA). Medical 
Center. [1990]. 38p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-87ER60539. Order Number DE91005979. 
Source: OSTI; NTIS; INIS; GPO Dep. 

An extensive experiment involving approximately 400 rats ex- 
posed to the neon ion beam at the Bevalac in Berkeley, CA and to 
electrons is nearing completion. The carcinogenicity of energetic 
electrons was determined for comparison with the neon ion results. 
As in past reports we will describe progress in three areas corre- 
sponding to the specific aims of the proposal: (1) carcinogenesis 
and DNA strand breaks in rat skin following exposure by the neon 
ions or electrons; (2) DNA strand breaks in the epidermis as a 
function of radiation penetration; (3) oncogene activation in 
radiation-induced rat skin cancers. 72 refs., 6 tabs. 


8448 (DOE/ER/60658-3) [Mutagenicity of radon and radon 
daughters}: Progress report, April 1, 1988—October 1, 1990. 
Case Western Reserve Univ., Cleveland, OH (USA). [1990]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
88ER60658. Order Number DE91005591. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The current objective of our research is to investigate the dose- 
response relationship of the lethal and mutagenic effects of 
exposure of cells to radon and its decay products. Dose-rate de- 
pendence will be studied, as well as the nature of the DNA lesions. 
The effect of DNA repair on the lethal and mutagenic effects of 
exposure and on the character of the DNA lesions will be investi- 
gated by comparing the response of L5178Y strains which differ in 
their ability to rejoin X radiation-induced DNA double-strand breaks. 
This report discusses progress incurred from 4/1/1988-10/1/1990. 
5 refs., 9 figs., 6 tabs. 


8449 (DOE/ER/60707-3) Considerations of beta and elec- 
tron transport in internal dose calculations. Bolch, W.E.; 
Poston, J.W. Sr. Texas A and M Univ., College Station, TX (USA). 
Dept. of Nuclear Engineering. Dec 1990. 239p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG05-88ER60707. Order 
Number DE91006306. Source: OSTI; NTIS; INIS; GPO Dep. 
lonizing radiation has broad uses in modern science and 
medicine. These uses often require the calculation of energy depo- 
sition in the irradiated media and, usually, the medium of interest is 
the human body. Energy deposition from radioactive sources within 
the human body and the effects of such deposition are considered 
in the field of internal dosimetry. In July of 1988, a three-year 
research project was initiated by the Nuclear Engineering Depart- 
ment at Texas A&M University under the sponsorship of the US 
Department of Energy. The main thrust of the research was to con- 
sider, for the first time, the detailed spatial transport of electron and 
beta particles in the estimatiqn of average organ doses under the 
Medical Internal Radiation Dose (MIRD) schema. At the present 
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time (December of 1990), research activities are continuing within 
five areas. Several are new initiatives begun within the second or 
third year of the current contract period. They include: (1) develop- 
ment of small-scale dosimetry; (2) development of a differential 
volume phantom; (3) development of a dosimetric bone model; (4) 
assessment of the new ICRP lung model; and (5) studies into the 
mechanisms of DNA damage. A progress report is given for each 
of these tasks within the Comprehensive Report. In each case, 
preliminary results are very encouraging and plans for further re- 
search are detailed within this document. 


8450 (DOE/ER/60707-T1) Considerations of beta and 
electron transport in internal dose calculations: Progress re- 
port. Bolch, W.E. (Texas A and M Univ., College Station, TX 
(USA). Dept. of Nuclear Engineering); Poston, J.W. Sr. Texas A 
and M Univ., College Station, TX (USA). Research Foundation. 
Dec 1990. 46p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG05-88ER60707. Order Number DE91006251. Source: 
OSTI; NTIS; INIS; GPO Dep. 

lonizing radiation has broad uses in modern science and 
medicine. These uses often require the calculation of energy depo- 
sition in the irradiated media and, usually, the medium of interest is 
the human body. Energy deposition from radioactive sources within 
the human body and the effects of such deposition are considered 
in the field of internal dosimetry. In July of 1988, a three-year 
research project was initiated by the Nuclear Engineering Depart- 
ment at Texas A&M University under the sponsorship of the US 
Department of Energy. The main thrust of the research was to con- 
sider, for the first time, the detailed spatial transport of electron and 
beta particles in the estimation of average organ doses under the 
Medical Internal Radiation Dose (MIRD) schema. At the present 
time (December of 1990), research activities are continuing within 
five areas. Several are new initiatives begun within the second or 
third year of the current contract period. They include: (1) develop- 
ment of small-scale dosimetry; (2) development of a differential 
volume phantom; (3) development of a dosimetric bone model; (4) 
assessment of the new ICRP lung model; and (5) studies into the 
mechanisms of DNA damage. A progress report is given for each 
of these tasks within the Comprehensive Report. In each use, pre- 
liminary results are very encouraging and plans for further research 
are detailed within this document. 22 refs., 13 figs., 1 tab. 


8451 (DOE/ER/60944—-1) In-vivo measurements of Pb-210 
to determine cumulative exposure to radon daughters: A pilot 
study: Progress report, March 1, 1990-November 1, 1990. 
Laurer, G.R. (New York Univ., Tuxedo, NY (USA). Inst. of Environ- 
mental Medicine); Cohen, N.; Stark, A.; Ju, C. New York Univ., 
Tuxedo, NY (USA). Inst. of Environmental Medicine; New York 
State Dept. of Health, Albany, NY (USA). Bureau of Environmental 
and Occupational Epidemiology. Oct 1990. 43p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-90ER60944. Order 
Number DE91005346. Source: OSTI; NTIS; GPO Dep. 

The feasibility of measuring Pb-210 in vivo in the skulls of those 
individuals who have resided in homes with above average levels 
of radon/radon, daughters, has now been successfully demon- 
strated. These values, when incorporated into metabolic models of 
Pb-210 in the body including other related physical parameters, 
can be used for the calculation of a realistic estimate of a resi- 
dent’s cumulative exposure to radon and its’ decay products. Data 
are presented for 26 subjects exposed to higher than average con- 
centrations of radon i.e. ranging from 10 to 120 pCi/l, for various 
periods of time. Their skeletal Pb-210 burdens are compared to 
measurement results of a population of individuals presumed to 
have been exposed to values which are more representative of 
average levels i.e. <1pCi/1. Results of a study to determine the bi- 
ological retention of Pb-210 in the human skeleton for use in the 
metabolic model relating skull burdens of this nuclide to cumulative 
radon/daughter exposure, are also described. At the present time, 
our measurements, made over a period of 10 years, of an individ- 
ual with a significant Pb-210 burden, indicate a biological half-time 
of approximately 57 years and an effective half-life of 16 years. 4 
refs., 11 figs. 


8452 (DOE/NV/10574—4) Fission track analysis of pluto- 
nium in small specimens of biological material: Ultrasensitive 





analysis for “°Pu in 50 urine samples from the Marshall |s- 
lands furnished by Brookhaven National Laboratory: Final 
technical report, October 1, 1986-September 30, 1989. Wrenn, 
M.E.; Singh, N.P.; Xue, Ying-Hua. Utah Univ., Salt Lake City, UT 
(USA). Environmental Radiation and Toxicology Lab. 20 Nov 1990. 
26p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC08-86NV10574. (UU/ERTL-4). Order Number DE91005724. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A neutron induced fission track method was successfully devel- 
oped for assaying 2°°Pu in human urine. The technique involves 
means to remove potentially interfering natural uranium from the 
sample and reagents. The method was applied to 50 urine sam- 
ples including an unknown number of spikes and controls from the 
Marshall Islands. 49 samples were successfully analyzed. The 
mean activity for the 47 samples which were not positive for 2°°Pu 
did not differ significantly from the mean for our control samples, 
which consisted of urines collected from six young adult Utah resi- 
dents. 2 figs., 12 tabs. 


8453 (ENEA-RT-PAS-89-33) An exposure chamber for 
acute aerosol and gas inhalation experiments. Calamosca, M.; 
Lombardi, C.C. ENEA, Casaccia (Italy). Dipt. Protezione Ambien- 
tale e Salute dell’Uomo. May 1990. 11p. (RT/PAS—89-33). Order 
Number DE91744356. Source: OSTI; NTIS (US Sales Only); INIS. 
A nose-only exposure chamber for acute inhalation of aerosols 
and gases by small rodents was designed and tested for periods 
up to 2 h. The chamber was designed to supply gas or aerosols 
continuously to up to 24 animals; stagnation and rebreathing phe- 
nomena were avoided; the chamber was sized to allow its use 
under a laboratory hood and the selected construction material was 
to allow decontamination after the use of radiolabeled and reactive 
agents. In order to use the apparatus in gas toxicology test, homo- 
geneity in space and time was checked by iodine 131 and 
ammonia sampling at each exposure port; the results of these 
tests and of other measurements showed the satisfactory operation 
of the chamber and its flexibility in inhalation toxicology research. 


8454 (IAEA-TECDOC-571, pp. 85-91) Nuclear techniques 
in the improvement of the quality of cassava traditionally fer- 
mented in Indonesia. Lina, M. (National Atomic Energy Agency, 
Jakarta (Indonesia). Centre for the Application of Isotopes and Ra- 
diation). International Atomic Energy Agency, Vienna (Austria). Oct 
1990. Contract IAEA-R-4811/RB. In Nuclear and related techniques 
in the improvement of traditional fermentation processing of cas- 
sava: Final report of a co-ordinated research programme on 
nuclear techniques in the improvement of traditional fermentation 
practice in developing countries with particular emphasis on cas- 
sava 1986-1989. 149p. Order Number DE91615881. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Microflora of 25 samples of "ragi tape” (microbial starter using for 
the production of "tape ketela” - Indonesian traditional cassava fer- 
mented food) was studied and 161 microbial strains including 75 
moulds, 47 yeasts and 39 bacteria were isolated from these sam- 
ples. Two mould strains, which have the highest amylase ability 
and two yeast strains producing high ethanol were selected for im- 
provement of their fermentative characteristics with the help of the 
gamma-radiation treatment. LDs of two mould strains (RBM 3 and 
RSM2) were determined as 97,5 krad and 182,5 krad respectively, 
whereas selected yeast strains (RCrgy2 and RBdgy2) had LDsp of 
35 krad and 37 krad respectively. Using the appropriate LDso, 
mould strain RBMg and yeast strain RCrgy2 were irradiated and as 
a result of this treatment 47 and 226 irradiation surviving mutants 
have been obtained respectively. Among the mould survivors, two 
mutants were very promising in amylase ability and the glucose 
production of these has been found to be increased 4 times when 
compared with the wild strain. However, only one of the yeast mu- 
tants showed a slight increase in the ethanol production than in the 
wild strain (about 55%). Further study is required to obtain stable 
mutants with a high ability to convert/assimilate the cassava starch. 
(author). 11 refs. 


8455 (IEN-SEPRAD—01/89) Radioprotection program to at- 
tend of radiation accidents. Fajardo, P.W.; Costa Silva, L.H. da; 
Rosa, R. Instituto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ 
(Brazil). Apr 1989. 11p. (In Portuguese). Order Number 
DE91617247. Source: OSTI; NTIS (US Sales Only); INIS. 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


The aspects of a radioprotection program to be implanted in hos- 
pitals to cases of medical treatment to external and internal 
contamined people are presented. It is based in the experience ac- 
quired in the coordination of radioprotection of the Marcilio Dias 
Naval Medical Center, Rio de Janeiro, due to accident happened in 
Goiania in 1987. The infra-structure necessary of a ward and the 
procedures of radioprotection to acess control, entrance and way 
out of material area and patients monitoring, decontamination and 
the activities in the support area such as the control and mainte- 
nance of detection equipments and radioactive waste management 
are described. The radiologic protection materials necessaries and 
the quantity of radioactive waste generated by patient for day are 
estimated. (V.R.B.). 


8456 (INIS-mf-12163, pp. 39-52) Worst-case study on 
dose co after accidentally released HT derived 
from the 1986 French experiment. Taeschner, M.; Bunnenberg, 
C. Niedersaechsisches Inst. fuer Radiooekologie, Hannover (Ger- 
many, F.R.). 1990. 144p. (In German). In Niedersaechsisches 
Institut fuer Radiooekologie. Annual report 1989. Order Number 
DE91741090. Source: OSTI; NTIS (US Sales Only); INIS. 

The most reliable information on dose consequences can be ob- 
tained from actual field experiments evaluating urine samples of 
exposed persons. With help of a computer code the measuring data 
of the actual experiment are translated to worst-case conditions 
considering the relative position to the center line of the dispersion 
sector, the HT-deposition velocity, the reemission of HTO from soil 
and the atmospheric dispersion. The resulting effective dose equiv- 
alent due to inhalation and skin absorption of a most exposed 
individual at a distance of 800 m, which is typical for site bound- 
aries, is about 1x10~* Sv per g tritium emitted as HT. (orig/DG). 


8457 (INIS-mf-12163, pp. 69-75) Deposition of +129 in 
regions with high Chernobyl-fallout. Handi, J.; Jakob, D. Nieder- 
saechsisches Inst. fuer Radiooekologie, Hannover (Germany, 
F.R.). 1990. 144p. (In German). In Niedersaechsisches Institut fuer 
Radiooekologie. Annual report 1989. Order Number DE91741090. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Human thyroids taken from sites in Lower Saxony (FRG) after 
the reactor accident in Chernobyl show no significant increase of 
the 1-129 concentration. Thyroid glands of reindeers and some 
plant samples from the Vilhelmina and Gaevie areas (Sweden) ex- 
hibit a mean value of the |-129/I-127 ratio of 4x10—” being about a 
factor 14 higher than the northern hemisphere value. Both areas 
were found to be the most seriously contaminated regions outside 
the USSR. As no inventory of |-129 exists in these areas before 
the Chernobyl-accident, some other fallout sources (eg, the long- 
term radioactive pollution originating from the reprocessing plant 
Sellafield) should be taken into account as a possible origin of the 
observed increase of the |-129 level. (orig.). 


8458 (INIS-mf-12163, pp. 77-82) Accumulation of +129 In 
human and bovine thyroids in Chile. Handl, J.; Jakob, D. 
Niedersaechsisches Inst. fuer Radiooekologie, Hannover (Ger- 
many, F.R.). 1990. 144p. (in German). In Niedersaechsisches 
Institut fuer Radiooekologie. Annual report 1989. Order Number 
DE91741090. Source: OSTI; NTIS (US Sales Only); INIS. 

Assuming no transfer of radioactive poliutions from the northern 
to the southern hemisphere, the radioactivity level of the long-lived 
1-129 within the southern part should be a result of the natural pro- 
duction only, corresponding to an isotopic ratio of |-129/l-127 of 
about 1x10-—19. The thyroid glands analysed till now show a mean 
value of the |-129/l-127 ratio of 4x10—°, which is only by about a 
factor of 3 lower than the value of 1x10—® reported for the northern 
hemisphere (U.S.A., Japan, Europe). This confirms a global distri- 
bution of the radioiodine released in the northern hemisphere. 
(orig./DG). 


8459 (INIS-mf-12164) Occupational radiation injuries from 
lonising rays recorded in the Federal Republic of Germany 
during the period between 1953 and 1979. Soffke, R. Duessel- 
dorf Univ. (Germany, F.R.). Medizinische Fakultaet. 1986 112p. (In 
German). Order Number DE91744462. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An evaluation of 218 occupational diseases, which were reported 
between 1953 and 1979 and officially recognised as being caused 
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by ionising rays, showed these to be made up chiefly by skin disor- 
ders (61%, equally distributed over acute and chronic forms), even 
though considerable percentage shares were also calculated for 
haematological ailments (15%) and bronchial carcinomas devel- 
oped by uranium miners. There was a total of 42 deaths, 32 of 
which were ascribed to uranium mining and 10 to haematological 
diseases. In all, the annual rate of occupational diseases attributed 
to ionising rays shows a tendency to decline, even though the num- 
ber of individuals exposed to radiation is increasing. The incidence 
of radiation injuries was calculated to be in the order of 0.01% for 
persons at risk of occupational radiation exposure. (orig./EDB). 


8460 (INIS-mf-12762, pp. 14) Changes in ATP and 
isocitrate dehydrogenase in the CaNT tumour following X- 
irradiation. Szeinfeld, D. (South African Medical Research Council, 
Cape Town (South Africa)); Wynchank, S.; Blekkenhorst, G. South 
African Society of Radiation Therapists (South Africa). 1986. 53p. 
(CONF-8608247-: 10. national congress of the South African Soci- 
ety of Radiation Therapists, Sandton (South Africa), 13 Aug 1986). 
In Tenth national congress of the South African Society of Radia- 
tion Therapists. Order Number DE91617259. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Abstract only. ATP; HEMIACETAL DEHYDROGENASES/enzyme 
activity; NEOPLASMS/abscopal radiation effects; ATP; BIOLOGI- 
CAL REPAIR; CITRATES; ELECTRON MICROSCOPY; MICE; 
NEOPLASMS; X RADIATION 


8461 (INIS-mf-12762, pp. 15) Variation of glucose-6- 
phosphate dehydrogenase activity and ATP levels with 
x-irradiation in CaNT tumours under hypoxic conditions. Sze- 
infeld, D. (South African Medical Research Council, Cape Town 
(South Africa)); Wynchank, S.; Blekkenhorst, G. South African 
Society of Radiation Therapists (South Africa). 1986. 53p. (CONF- 
8608247-: 10. national congress of the South African Society of 
Radiation Therapists, Sandton (South Africa), 13 Aug 1986). In 
Tenth national congress of the South African Society of Radiation 
Therapists. Order Number DE91617259. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. HEMIACETAL DEHYDROGENASES/enzyme ac- 
tivity; NEOPLASMS/abscopal radiation effects; ANOXIA; ATP; 
BIOLOGICAL REPAIR; GLUCOSE; MICE; NEOPLASMS; PHOS- 
PHATES; X RADIATION 


8462 (INIS-mf-12762, pp. 18) Chromosome aberration 
analysis on the fast neutron beam at the Hammersmith 
cyclotron unit, England. Cilliers, G.D. (Hillbrow Hospital, Johan- 
nesburg (South Africa)); Cilliers, C.; Browde, S. South African 
Society of Radiation Therapists (South Africa). 1986. 53p. (CONF- 
8608247—: 10. national congress of the South African Society of 
Radiation Therapists, Sandton (South Africa), 13 Aug 1986). In 
Tenth national congress of the South African Society of Radiation 
Therapists. Order Number DE91617259. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. CHROMOSOMAL ABERRATIONS/comparative 
evaluations; CHROMOSOMAL ABERRATIONS/neutron beams; 
BLOOD; FAST NEUTRONS; HOSPITALS; IRRADIATION; SOUTH 
AFRICAN ORGANIZATIONS; UNITED KINGDOM ORGANIZA- 
TIONS; X RADIATION 


8463 (INIS-mf—12762, pp. 19) Site of irradiation damage in 
chromatin. Heussen, C. (Stellenbosch Univ. (South Africa). Dept. 
of Radiotherapy); Nackerdien, Z.; Boehm, L. South African Society 
of Radiation Therapists (South Africa). 1986. 53p. (CONF- 
8608247—: 10. national congress of the South African Society of 
Radiation Therapists, Sandton (South Africa), 13 Aug 1986). In 
Tenth national congress of the South African Society of Radiation 
Therapists. Order Number DE91617259. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. CHROMATIN/biological radiation effects; CEN- 
TRIFUGATION; CHROMATIN; DNA; FIBROBLASTS; HAMSTERS; 
IRRADIATION; KEV RANGE 10-100; LUNGS; MAGNESIUM 
CHLORIDES; SODIUM CHLORIDES; STRAND BREAKS; X RADI- 
ATION 


8464 (INIS-mf—12762, pp. 11) Vascular irradiation damage 
: Its cellular basis and likely consequences. Hopewell, J.W. 
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(Churchill Hospita!, Oxford (UK)). South African Society of Radia- 
tion Therapists (South Africa). 1986..53p. (CONF-8608247-: 10. 
national congress of the South African Society of Radiation Thera- 
pists, Sandton (South Africa), 13 Aug 1986). In Tenth national 
congress of the South African Society of Radiation Therapists. Or- 
der Number DE91617259. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Abstract only. BLOOD VESSELS/delayed radiation effects; ANI- 
MAL CELLS; ENDOTHELIUM; IRRADIATION; MUSCLES; RATS; 
TISSUES 


8465 (INIS-mf-12762, pp. 13) Radiation damage to the 
mouse lip mucosa. Cilliers, C. (Hillbrow Hospital, Johannesburg 
(South Africa)); Cilliers, G.D.; Browde, S.; Manolakis, G.; Levendig, 
E. South African Society of Radiation Therapists (South Africa). 
1986. 53p. (CONF-8608247—: 10. national congress of the South 
African Society of Radiation Therapists, Sandton (South Africa), 13 
Aug 1986). In Tenth national congress of the South African Society 
of Radiation Therapists. Order Number DE91617259. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Abstract only. MICE/biological radiation effects; FRACTIONATED 
IRRADIATION; MICE; MUCOUS MEMBRANES; NEUTRON 
BEAMS; ORAL CAVITY; PLATINUM; RADIATION DOSES; RADIO- 
BIOLOGY 


8466 (INIS-mf-12762, pp. 16) The effects of fractionated 
doses of fast neutrons (42MeV,_.5,) on normal tissues in the 
pig. Hopewell, J.W. (Churchill Hospital, Oxford (UK)). South 
African Society of Radiation Therapists (South Africa). 1986. 53p. 
(CONF-8608247-: 10. national congress of the South African Soci- 
ety of Radiation Therapists, Sandton (South Africa), 13 Aug 1986). 
In Tenth national congress of the South African Society of Radia- 
tion Therapists. Order Number DE91617259. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Abstract only. SWINE/fractionated irradiation; BERYLLIUM; 
COBALT 60; DELAYED RADIATION EFFECTS; DEUTERONS; 
EARLY RADIATION EFFECTS; FAST NEUTRONS; GAMMA RADI- 
ATION; MEV RANGE 10-100; RBE; RECTUM; SKIN; SWINE; 
TISSUES 


8467 (INIS-mf-12762, pp. 7) Metastatic disease in long 
bones: a proposed scoring system for diagnosing impending 
pathological fractures. Mirels, H. (Witwatersrand Univ., Johannes- 
burg (South Africa)). South African Society of Radiation Therapists 
(South Africa). 1986. 5383p. (CONF-8608247-: 10. national congress 
of the South African Society of Radiation Therapists, Sandton 
(South Africa), 13 Aug 1986). In Tenth national congress of the 
South African Society of Radiation Therapists. Order Number 
DE91617259. Source: OSTI; NTIS (US Sales Only); INIS. 

Abstract only. BONE FRACTURES/metastases; METASTASES; 
DIAGNOSIS; IRRADIATION; PATHOLOGICAL CHANGES; POST- 
IRRADIATION THERAPY; SKELETON 


8468 (INIS-mf-12762, pp. 9) Radiation morbidity and 
endotoxaemia. Maxwell, A. (Department of Radiotherapy and On- 
cology, Addington Hospital, Durban (South Africa)). South African 
Society of Radiation Therapists (South Africa). 1986. 53p. (CONF- 
8608247—: 10. national congress of the South African Society of 
Radiation Therapists, Sandton (South Africa), 13 Aug 1986). In 
Tenth national congress of the South African Society of Radiation 
Therapists. Order Number DE91617259. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Abstract only. ABDOMEN/endotoxins; ABDOMEN/irradiation; AB- 
DOMEN; ENDOTOXINS; IRRADIATION; ANIMALS; BLOOD 
CIRCULATION; NAUSEA; VOMITING 
8469 (INIS-SU-208, pp. 11-13) Study on action of ionizing 
radiation low doses on human body. Dotsenko, MS.; 
Sel’kov, S.A. Tsentral'nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 





Short note. LOW DOSE IRRADIATION/biological radiation ef- 
fects; LOW DOSE _IRRADIATION/homeostasis; IONIZING 
RADIATIONS; HOMEOSTASIS; PATIENTS; RADIOLOGICAL PER- 
SONNEL 


8470 (INIS-SU-208, pp. 29-31) Assessment of contribu- 
tion of two damaging agents into the effect of combined 
action. Myasnikova, E.M.; Budagov, R.S.; Chureeva, L.N. Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-13 Nov 
1988). In Actua! problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MATHEMATICAL MODELS/survival time; SURVIVAL 
TIME/response modifying factors; BIOLOGICAL RADIATION EF- 
FECTS; DEATH; FLASH BURNS; GAMMA RADIATION; RATS 


8471 (INIS-SU-208, pp. 83-84) Imaging of lung vessels 
with the help of monoclonal against angiotensotransforming 
enzyme labelled with In''’. Danilov, S.M.; Martynov, A.V.; 
Klibanov, A.L.; Malov, A.G.; Sergienko, V.B.  Tsen- 
tral'nyj Nauchno-issledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-13 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MONOCLONAL ANTIBODIES/diagnosis; RADIONU- 
CLIDE KINETICS/buildup; ANGIOTENSIN; BLOOD FLOW; BLOOD 
VESSELS; ENZYMES; INDIUM 111; LUNGS; MONKEYS; DIAG- 
NOSIS; BUILDUP; RATS; SCINTISCANNING; TOMOGRAPHY 


8472 (INIS-SU-208, pp. 182-183) Peculiarities of appear- 
ance of early radiation changes in lungs in radiotherapy of 
patients with lymphogranulomatosis using different schedules 
of dose fractionation. Il’in, N.V.; Korytova, L.I.; Semich, V.N. 
Tsentral’nyj Nauchno-lssledovatel'skij Rentgeno-Radiologicheskij 
Inst., Leningrad (USSR). 1988. 308p. (In Russian). (CONF- 
8811338—: All-Union scientific conference on actual problems of 
experimental and clinical roentgenoradiology, Leningrad (USSR), 
12-15 Nov 1988). In Actua/ problems of experimental and clinical 
roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. HODGKINS DISEASE/radiotherapy; LUNGS/radiation 
injuries; RADIOTHERAPY/side effects; BREMSSTRAHLUNG; 
EARLY RADIATION EFFECTS; FRACTIONATED IRRADIATION; 
RADIOTHERAPY; LUNGS; PATIENTS 


8473 (INIS-SU-208, pp. 142-144) Roentgenomorphological 
study of lung pathology in animals irradiated at various 
regimes and conditions. Fomin, Yu.A.; Dubrovskaya, V.F. Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR). 1988. 308p. (In Russian). (CONF-8811338-: 
All-Union scientific conference on actual problems of experimental 
and clinical roentgenoradiology, Leningrad (USSR), 12-13 Nov 
1988). In Actual problems of experimental and clinical roentgenora- 
diology: Summaries of reports. Order Number DE91003028. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LUNGS/biological radiation effects; LUNGS/ 
morphological changes; RATS/fractionated irradiation; RATS/ 
response modifying factors; ANOXIA; DOSE-RESPONSE 
RELATIONSHIPS; LOCAL IRRADIATION; LUNGS; RATS; X RADI- 
ATION 


8474 (INIS-SU-208, pp. 225-226) Effect of radiotherapy, 
surgical treatment and various types of general anesthesia on 
dynamics of malignant tumour growth in the experiment. Alek- 
sandrin, G.P. (Akademiya Meditsinskikh Nauk SSSR, Leningrad 
(USSR). Inst. Onkologii); Evtyukhin, A.I.; Dunaevskij, |.V.; Rudakov, 
V.F.; Akimov, A.A. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (in Russian). 
(CONF-8811338-: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
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(USSR), 12-13 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. |. MELANOMAS/anesthesia; MELANOMAS/ 
radiotherapy; © MELANOMAS/surgery; SARCOMAS/anesthesia; 
SARCOMAS/radiotherapy; SARCOMAS/surgery; BIOLOGICAL 
RADIATION EFFECTS; MELANOMAS; ANESTHESIA; RADIO- 
THERAPY; SURGERY; METASTASES; MICE; RADIATION 
DOSES; SARCOMAS; TRANSPLANTS 


8475 (INIS-SU-217, pp. 971-972) Some results of investi- 
gations on radiobiology of transuranium isotopes. Moskalev, 
Yu.l.; Zalikin, G.A.; Nisimov, P.G.; Zhorova, E.S. AN SSSR, 
Moscow (USSR). 1989. 204p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 4: Summaries 
of reports. Order Number DE91003038. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. TRANSURANIUM ELEMENTS/radionuclide kinetics; 
BIOLOGICAL RADIATION EFFECTS; EXCRETION; INTAKE; LAB- 
ORATORY ANIMALS; LIVER; LUNGS; SKELETON 


8476 (INIS-SU-217, pp. 974-975) Chemical state of 2Po 
and Its analogues in the plants. Ponikarova, T.M. AN SSSR, 
Moscow (USSR). 1989. 204p. (in Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 4: Summaries 
of reports. Order Number DE91003038. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. POLONIUM 210/roots; ROOTS/buildup; TELLURIUM 
127/roots; AMINO ACIDS; BEANS; CHEMICAL STATE; PHASEO- 
LUS; PLANT STEMS; POLONIUM COMPOUNDS; ROOTS; 
RADIOACTIVITY; RADIONUCLIDE MIGRATION; BUILDUP; 
SEEDLINGS; SULFUR 35; TELLURIUM COMPOUNDS 


8477 (INIS-SU-217, pp. 977-978) Plant brand differences 
in absorbing °°Sr and '°’Cs from the soil. Prister, B.S. (Vs- 
esoyuznaya Akademiya Sel’skokhozyajstvennykh Nauk, Leningrad 
(USSR). Agrofizicheskij Nauchno-lssledovatel’skij Inst.); Perepely- 
atnikova, L.V.; Sleptsov, A.M.; Polesko, Yu.A.; Buryak, Z.A. AN 
SSSR, Moscow (USSR). 1989. 204p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM 137/buildup; STRONTIUM 90/buildup; 
BUILDUP; PLANT BREEDING; RADIONUCLIDE MIGRATION; 
SOILS; WHEAT 


8478 (INIS-SU-—217, pp. 982) On the radon low dose effect 
on development and induction of carotenoid and chiorophyil 
synthesis in plant seedlings. Ruda, V.P.; Mozgovoj, E.G.; Kuzin, 
A.M. AN SSSR, Moscow (USSR). 1989. 204p. (in Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CAROTENOIDS/biological radiation effects; 
CAROTENOIDS/radon; CHLOROPHYLLbiological _ radiation 
effects; CHLOROPHYLL/radon; RADON/low dose _irradia- 
tion; BIOSYNTHESIS; BRASSICA; CAROTENOIDS; RADON; 
CHLOROPHYLL; DAUGHTER PRODUCTS; MAIZE; RADIONU- 
CLIDE MIGRATION; SEEDLINGS 


8479 (INIS-SU-217, pp. 983-984) Tritium oxide in animal 
organism: genetic structure of blood-forming cells and its 
functioning. Rusinova, G.G. (Institut Biofiziki, Moscow (USSR)); 
Mushkacheva, G.S.; Kreslov, V.V.; Muksinova, K.N.; Turdakova, 
V.A.; Shorokhova, V.B.; Nikolaevskaya, N.G. AN SSSR, Moscow 
(USSR). 1989. 204p. (In Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 4: Summaries of reports. 
Order Number DE91003038. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. TRITIUM OXIDES/genetic radiation effects; CHRO- 
MOSOMAL ABERRATIONS; CHRONIC INTAKE; DNA; DNA 
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REPAIR; DOSE-RESPONSE RELATIONSHIPS; GENOME MUTA- 
TIONS; RADIONUCLIDE KINETICS; RATS; SINGLE INTAKE; 
STRAND BREAKS 


8480 (INIS-SU-217, pp. 985) Radioactive indications in 
toxicological practice. Sivokhin, P.A. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Mikrobiologii i Virusologii); Kolyakova, V.Ya. 
AN SSSR, Moscow (USSR). 1989. 204p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 7. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CARBON 14 COMPOUNDS/placenta; BIOLOGICAL 
INDICATORS; BLOOD; PLACENTA; FEMALES; PERMEABILITY; 
PREGNANCY; RABBITS; RADIONUCLIDE KINETICS 


8481 (INIS-SU-217, pp. 986) Fung} ability to strontium-90 
and cesium-137 extraction. Sidorenko, L.P. (AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Inst. Mikrobiologii i Virusologii); Klenus, V.G. 
AN SSSR, Moscow (USSR). 1989. 204p. (in Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 7. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM 137/radionuclide migration; RADIONUCLIDE 
MIGRATION/ungi; STRONTIUM 90/radionuclide migration; AGE 
DEPENDENCE; BUILDUP; CONIDIA; CULTURE MEDIA; FUNGI 


8482 (INIS-SU-217, pp. 988-989) Chronic pesticide effect 
on development of osteosarcomas in rats induced by Sr. 
Shvedov, V.L. (institut Biofiziki, Moscow (USSR)); Anisimova, G.G.; 
Ivanov, V.V.; Soroka, L.P. AN SSSR, Moscow (USSR). 1989. 
204p. (in Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 1. All-union ra- 
diobiological conference. V. 4: Summaries of reports. Order 
Number DE91003038. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. OSTEOSARCOMAS/pesticides; OSTEOSARCOMAS/ 
strontium 90; RATS/delayed radiation effects; CHRONIC INTAKE; 
INTRAPERITONEAL INJECTION; LIFE SPAN; OSTEOSARCO- 
MAS; PESTICIDES; RADIONUCLIDE KINETICS; RATS 


8483 


(INIS-SU-217, 4pP- 990- 991) 
of santiens effect of 

eva, N.G. (Nauchno-lssiedovatel’skij Inst. Radiatsionnoj Gigieny, 
Leningrad (USSR)). AN SSSR, Moscow (USSR). 1989. 204p. (in 


) Biological effects in case 
Sr and chemical carcinogens. Yakovl- 


Russian). (CONF-8908259-: 1. All-Union — radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 4: Summaries of reports. Order 
Number DE91003038. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. CARCINOGENESIS/carcinogens; CARCINOGENE- 
SlS/strontium 90; LIFE SPAN/carcinogens; LIFE SPAN/strontium 
90; BLOOD FORMATION; BONE MARROW CELLS; CARCINO- 
GENESIS; CARCINOGENS; CHROMOSOMAL ABERRATIONS; 
CHRONIC INTAKE; DELAYED RADIATION EFFECTS; RADIONU- 
CLIDE KINETICS; RATS; RESPONSE MODIFYING FACTORS 


8484 (INIS-SU-217, pp. 931-932) Genetic effect of tritium 
biogenic compounds on the mammals. Balonov, M.|. (Nauchno- 
Issledovatel’skij Inst. Radiatsionnoj Gigieny, Leningrad (USSR)); 
Zhesko, T.V.; Chetchueva, M.Eh.; Pomerantseva, M.D.; Ramajya, 
L.K. AN SSSR, Moscow (USSR). 1989. 204p. (in Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TRITIUM COMPOUNDS/genetic radiation effects; 
CHROMOSOMAL ABERRATIONS; DOMINANT MUTATIONS; IN- 
TRAPERITONEAL INJECTION; LETHAL MUTATIONS; MICE; 
ORGANIC COMPOUNDS; SPERMATOGONIA; TIME DEPEN- 
DENCE 


8485 (INIS-SU-217, pp. 932-933) Effect of acute effect of 
incorporated '°7Cs on thyroid functional state of Wistar rat. 
Benimetskij, Yu.S. (AN SSSR, Novosibirsk (USSR). Inst. Tsitologii i 
Genetiki). AN SSSR, Mosoow (USSR). 1989. 204p. (In Russian). 
(CONF-8908259-: 1. All-Union radiobiological conference, Moscow 
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(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM 137/thyroid; THYROI!D/acute _ irradia- 
tion; THYROID/biological functions; BIOLOGICAL RADIATION 
EFFECTS; THYROID; INTERNAL IRRADIATION; INTRAPERI- 
TONEAL INJECTION; MALES; RADIONUCLIDE KINETICS; RATS; 
THYROID HORMONES 


8486 (INIS-SU-217, pp. 916-917) Reproductive cell killing 
in mammals. Obaturov, G.M. (Akademiya Meditsinskikh Nauk 
SSSR, Obninsk (USSR). Nauchno-lssledovatel’skij Inst. Meditsin- 
skoj Radiologii); Moiseenko, V.V.; Filimonov, A.S. AN SSSR, 
Moscow (USSR). 1989. 204p. (In Russian). (CONF-8908259-: 1. 
All-Union radiobiological conference, Moscow (USSR), 21-27 Aug 
1989). In 1. All-union radiobiological conference. V. 4: Summaries 
of reports. Order Number DE91003038. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. SURVIVAL TIME/mathematical models; ANIMAL 
CELLS; BIOLOGICAL RADIATION EFFECTS; CELL KILLING; 
DNA; IONIZING RADIATIONS; LET; MAMMALS; STRAND 
BREAKS 


8487 (LMF-128) Annual report on long-term dose- 
response studies of inhaled or injected radionuclides, October 
1, 1988-September 30, 1989. Boecker, B.B. (Lovelace Biomedical 
and Environmental Research Inst., Albuquerque, NM (USA). In- 
halation Toxicology Research Inst.); Muggenburg, B.A.; Miller, S.C.; 
Coons, T.A. Lovelace Biomedical and Environmental Research 
Inst., Albuquerque, NM (USA). Inhalation Toxicology Research Inst. 
Aug 1990. 400p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC04-76EV01013. Order Number DE91006059. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Since 1967, it has been customary for the staff of the Inhalation 
Toxicology Research Institute (ITRI) to publish an annual report 
presenting highlights of the past year’s research accomplishments. 
In each annual report up to the present year, a substantial amount 
of information was presented on the status of the life-span studies 
of dogs that inhaled different alpha- or beta-emitting radionuclides. 
This information was presented as topical research reports, status 
reports on each study and appendices containing dose and re- 
sponse data for individual dogs in each study. Collectively, these 
reports provide a valuable history of each study and the general 
observations that have been made to date. When plans were 
made for the 1988-1989 ITRI Annual Report, it was decided to 
publish all information on these life-span studies in a separate peri- 
odic report. This report, which is the first to deal with these lifespan 
studies separately, is designed to have stand-alone informational 
content regarding current data and also to provide references to 
past annual reports. It is anticipated that this report will be pub- 
lished annually and maintain the flow of study-related information 
that has been a hallmark of previous ITRI Annual Reports. This re- 
port presents detailed information on both the ITRI and University 
of Utah radionuclide toxicity studies of dogs. The incorporation of 
annual information on the Utah-initiated studies reflects the current 
ITRI/Utah relationship established by DOE/OHER for completion of 
these studies. 53 figs., 47 tabs. 


8488 (ORNL/FTR-3845) [Biological dosimetry]: Foreign 
trip report, November 25, 1990-December 4, 1990. Preston, R.J. 
Oak Ridge National Lab., TN (USA). 17 Dec 1990. 11p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
Order Number DE91006018. Source: OSTI; NTIS; GPO Dep. 

The traveler attended the 1st International Conference on Biolog- 
ical Dosimetry in Madrid, Spain. This conference was organized to 
provide information to a general audience of biologists, physicists, 
radiotherapists, industrial hygiene personnel and individuals from 
related fields on the current ability of cytogenetic analysis to pro- 
vide estimates of radiation dose in cases of occupational or 
environmental exposure. There is a growing interest in Spain in bi- 
ological dosimetry because of the increased use of radiation 
sources for medical and occupational uses, and with this the antici- 
pated and actual increase in numbers of overexposure. The 
traveler delivered the introductory lecture on “Biological Dosimetry: 
Mechanistic Concepts” that was intended to provide a framework 





by which the more applied lectures could be interpreted in a mech- 
anistic. way. A second component of the trip was to provide advice 
with regard to several recent cases of overexposure that had been 
or were being assessed by the Radiopathology and Radiotherapy 
Department of the Hospital General “Gregorio Maranon” in Madrid. 
The traveler had provided information on several of these, and had 
analyzed cells from some exposed or purportedly exposed individu- 
als. The members of the biological dosimetry group were referred 
to individuals at REACTS at Oak Ridge Associated Universities for 
advice on follow-up treatment. 


8489 (ORNL/FTR-3846) [Radiation carcinogenesis in the 
whole body system]: Foreign trip report, December 2, 1990- 
December 8, 1990. Fry, R.J.M. Oak Ridge National Lab., TN 
(USA). 14 Dec 1990. 15p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE91006017. Source: OSTI; NTIS; GPO Dep. 

The objectives of the trip were: to take part in and to give the 
summary of a Symposium on Radiation Carcinogenesis at Tokyo, 
and to give a talk at the National Institute of Radiological Sciences 
at Chiba. The breadth of the aspects considered at the conference 
was about as broad as is possible, from effects at the molecular 
level to human epidemiology, from the effects of tritium to cancer 
induction by heavy ions. The events induced by cancer that lead to 
cancer and the events that are secondary are beginning to come 
into better focus but much is still not known. Interest in suppressor 
genes is increasing rapidly in the studies of human tumors and 
many would predict that the three or four suppressor genes associ- 
ated with cancer are only the first sighting of a much larger 
number. 


8490 (PNL-SA-17594) Revision of the ICRP dosimetric 
model for the human respiratory tract. Bair, W.J. Pacific North- 
west Lab., Richland, WA (USA). Dec 1990. 10p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC06-76RL01830. (CONF- 
891290—2: 21. annual NIRS symposium on inhalation of airborne 
particles and induction mechanisms; 3. international workshop on 
respiratory tract dosimetry, No City Given (Japan); Albuquerque, 
NM (USA), 7-9 Dec 1989; 1-3 jul 1990; CONF-900733—1). Order 
Number DE91005086. Source: OSTI; NTIS; GPO Dep. 

Although the dosimetric model of the respiratory tract used in 
ICRP Publication 30 had not been shown to be seriously deficient 
for the purpose of calculating Annual Limits on Intake (ALIs) for 
workers, the availability of new information led the ICRP in 1984 to 
create a special Task Group to review the dosimetric model of the 
respiratory tract and, if justified, propose revisions or a new model. 
The Task Group directed its efforts toward improving the model 
used in Publication 30 rather than developing a completely new 
model. The objective was a model that would facilitate calculation 
of biologically meaningful doses; be consistent with morphological, 
physiological, and radiobiological characteristics of the respiratory 
tract; incorporate current knowledge; meet all radiation protection 
needs; be user friendly by not being unnecessarily sophisticated; 
be adaptable to development of computer software for calculation 
of relevant radiation doses from knowledge of a few readily mea- 
sured exposure parameters; be equally useful for assessment 
purposes as for calculating ALIs; be applicable to all members of 
the world population; and consider the influence of smoking, air 
pollutants, and diseases of the inhalation, deposition, and clear- 
ance of radioactive particles from the respiratory tract. The model 
provides for calculation of a committed dose equivalent for each 
region, adjusted for the relative cancer sensitivity of that region, 
and for the summing of these to yield a committed dose equivalent 
for the entire respiratory tract. 3 figs. 


8491 (PNL-SA-17834) Effects of an acute dose of gamma 
radiation exposure on stem diameter growth, carbon gain, and 
biomass partitioning in Helianthus annuus. Thiede, M.E. Pacific 
Northwest Lab., Richland, WA (USA); Washington Univ., Seattle, 
WA (USA). 25 May 1988. 44p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC06-76RL01830. Order Number 
DE91005252. Source: OSTI; NTIS; GPO Dep. 

Nineteen-day-old dwarf sunflower plants (Helianthus annuus, va- 
riety NK894) received a variable dose (0-40 Gy) from a cobalt-60 
gamma source. A very sensitive stem monitoring device, developed 
at Battelle’s Pacific Northwest Laboratories, Richland, Washington 
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was used to measure real-time changes in stem diameter. Expo- 
sure of plants caused a significant reduction in stem growth and 
root biomass. Doses as low as 5 Gy resulted in a significant in- 
crease in leaf density, suggesting that nonreversible morphological 
growth changes could be induced by very low doses of radiation. 
Carbohydrate analysis of 40-Gy irradiated plants demonstrated sig- 
nificantly more starch content in leaves and significantly less starch 
content in stems 18 days after exposure than did control plants. In 
contrast, the carbohydrate content in roots of 40-Gy irradiated 
plants were not significantly different from unirradiated plants 18 
days after exposure. These results indicate that radiation either 
decreased phloem transport or reduced the availability of sugar re- 
ducing enzymes in irradiated plants. 44 refs., 12 figs. 


8492 (PNL-SA-17939) Model for assessing radiation dose 
to epithelial cells of the human respiratory tract from radon 
progeny. Fisher, D.R.; Hui, T.E.; James, A.C. Pacific Northwest 
Lab., Richland, WA (USA). Jul 1990. 29p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO6-76RL01830. (CONF- 
900733-4: 3. international workshop on respiratory tract dosimetry, 
Albuquerque, NM (USA), 1-3 Jul 1990). Order Number 
DE91005614. Source: OSTI; NTIS; GPO Dep. 

A computational model was developed to evaluate radiation 
doses to sensitive cells from exposure to radon progeny throughout 
human bronchial epithelium. The model incorporated current infor- 
mation on nasal and oral filtration efficiencies for unattached radon 
progeny, characteristics of bronchial deposition by diffusive and in- 
ertial processes, mucous clearance and possible transfer of radon 
progeny to the airway epithelium, locations of target nuclei of se- 
cretory and basal cells in different regions of the bronchial tree 
epithelium, and other features. The model is useful for evaluating 
absorbed doses to various populations of target cell nuclei, the as- 
sociated microdosimetric probability densities in specific energy, 
and the likelihood that target nuclei are hit one or more times by 
alpha-particle tracks. The model was applied to extrapolating lung 
cancer risks observed in underground miners to the general 
population exposed to low-level radon progeny in indoor home en- 
vironments. The effect of increasing exposure rates by one and 
two orders of magnitude in both environments was modeled to de- 
termine the frequency of radiation events in target cell nuclei. The 
implications of dosimetric modeling for lung cancer risk analysis 
were also examined. 28 refs., 5 figs., 5 tabs. 


8493 (PNL-SA-18779) NVLAP [National Voluntary Labora- 
tory Accreditation Program] and DOELAP [Department of 
Energy Laboratory Accreditation Program] dosimetry accredi- 
tation programs. Loesch, R.M. (USDOE, Washington, DC (USA)); 
Gladhill, R.L.; McDonald, J.C.; Carlson, R.D. Pacific Northwest 
Lab., Richland, WA (USA). Jan 1991. 6p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract ACO6-76RL01830. (CONF-910137— 
4: 24. midyear topical meeting of the Health Physics Society, 
Raleigh, NC (USA), 20-25 Jan 1991). Order Number DE91006891. 
Source: OSTI; NTIS; GPO Dep. 

There are two programs that are operated by US Government 
agencies for the accreditation of personnel dosimetry processors. 
They are the National Voluntary Laboratory Accreditation Program 
(NVLAP) and the Department of Energy Laboratory Accreditation 
Program (DOELAP) These two programs exhibit many similarities, 
but there are some notable differences. Both have been in opera- 
tion for a number of years, and this paper will discuss their 
experiences to date and plans for their future development. 5 refs., 
2 tabs. 


5602 Thermal Effects 
Refer also to citation(s) 7442, 7443 


8494 (WSRC-RP-89-277) Development of the fish commu- 
nity in a new cooling reservoir in the southeastern USA. Paller, 
M.H. (Westinghouse Savannah River Co., Aiken, SC (USA)); Glad- 
den, J.B.; Heuer, J.H. Westinghouse Savannah River Co., Aiken, 
SC (USA). [1989]. 29p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-89SR18035. (CONF-8906171-3: 
Special session of the summer American Society of Limnology and 
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Oceanography, Fairbanks, AK (USA), 18-22 Jun 1989). Order 
Number DE91005686. Source: OSTI; NTIS; GPO Dep. 

In this study, we sampled the fish community in a new reservoir 
during the first three years following impoundment. The rate and 
order in which species were introduced, and their fate was docu- 
mented by continuous monitoring. Because the reservoir was 
located on the Savannah River Site, a restricted area owned by 
the Department of Energy (DOE), it was never fished. The data 
collected in this study permitted us to address the following ques- 
tions concerning the development of the L Lake fish community: 
(1) What types of changes occurred during community develop- 
ment? (2) Was community development a matter of chance or 
governed by deterministic biological processes? (3) How did early 
colonizing species differ from the species of later developmental 
stages? 6 figs., 6 tabs. 


5603 Chemicals Metabolism and Toxicology 
Refer also to citation(s) 8191, 8266, 8453 


8495 (CONF-9006306—-1) PCDDs [polychlorinated dibenzo- 
p-dioxins] and PCDFs [polychlorinated dibenzofurans] in 
humans. Swanson, S.E. (Midwest Research Inst., Kansas City, MO 
(USA)); Erickson, M.D. Argonne National Lab., IL (USA). [1990]. 
10p. Sponsored by U.S. DOE Environment Health & Safety. DOE 
Contract W-31109-ENG-38. From Electric Power Research Institute 
(EPRI) dioxin conference; Palo Alto, CA (USA); 11-13 Jun 1990. 
Order Number DE91006090. Source: OSTI; NTIS; GPO Dep. 

Numerous instances of human exposure to polychlorinated 
dibenzo-p- dioxins (PCDDs) and polychlorinated dibenzofurans 
(PCDFs) have been documented. Following the development of 
sufficiently specific and sensitive analytical methods during the past 
few years, many reports have appeared on PCDD and PCDF lev- 
els in human blood and adipose tissues. Studies have examined 
the PCDD and PCDF levels resulting from accidental and occupa- 
tional exposures of various groups, including chemical plant 
workers, forestry and tannery workers, and Niet Nam veterans who 
had handied Agent Orange. The general background levels in the 
US, Federal Republic of Germany, Japan, and Sweden were also 
determined. The results of these studies indicate that a back- 
ground level of PCDDs and PCDFs is present in the overall 
population. In some cases, individuals exposed to specific PCDDs 
or PCDFs exhibit higher levels than the general population. Isomer 
distribution patterns are relatively consistent and indicative of 
sources and metabolism. This paper reviews the available data on 
human PCDD and PCDF levels in exposed and general popula- 
tions. 15 refs., 4 figs. 


8496 (ETDE-mf—1744647) The influence of age on the cu- 
mulation behaviour of cadmium, zinc and copper in rats after 
exposure to cadmium via the drinking water. Rummlier, H.G. 
Hohenheim Univ., Stuttgart (Germany, F.R.). Fakultaet 1 - Alige- 
meine und Angewandte Naturwissenschaften. 2 Aug 1988 129p. 
(In German). Order Number DE91744647. Source: OSTI; NTIS 
(US Sales Only). 

This doctorate thesis studied age-dependent differences of cad- 
mium cumulation in different organs after 13 weeks of exposure to 
drinking water enriched with 31.5 ppm Cd. Simultaneously, the or- 
gan concentrations of zinc and copper were investigated because 
of possible interactions. A total of 96 female rats from 24 litters of 
4 animals each were studied. All of the rats had been born within 
24 hrs. and were 21 days of age at test baseline. The age of the 
animals at the beginning of Cd exposure was 3, 16, 29, and 42 
weeks. Except for plasma cadmium, clear age-dependent effects 
could be secured statistically. The highest cadmium concentrations 
were found in the organs of those rats which had been exposed in 
their 3rd to 16th life-time week since it is at this period that drinking 
water uptake in absolute term and relative to body weight is high- 
est and decreases with increasing age. (KST). 


8497 (INIS-mf-12163, pp. 83-90) Therapy of spruce trees 
with magnesium deficiency. Taeschner, M.; Popp, M.; Bunnen- 
berg, C. Niedersaechsisches Inst. fuer Radiooekologie, Hannover 
(Germany, F.R.). 1990. 144p. (In German). In Niedersaechsisches 
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Institut fuer Radiooekologie. Annual report 1989. Order Number 
DE91741090. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1989, a project to fertilize damaged spruce trees by nutrient 
aerosols was performed with help of pyrotechnically generated 
aerosols, a technique that was introduced in earlier reports. Former 
laboratory investigations of the Botanical Institute in Goettingen 
showed that very young spruce trees with magnesium deficiency 
regenerated after the application of nutrient aerosols. These find- 
ings were to be examined under field conditions. Although the 
aerosol deposition on the 40-year old trees of the field experiment 
was much higher than on the seedlings in the laboratory, the re- 
generating effect was less pronounced. (orig/DG). 


8498 (INIS-SU-217, pp. 980) Adaptive response of 
drosophila population on chronic effect of lead, thorium and 
uranyl nitrates. Rakin, A.O. (AN SSSR, Sverdiovsk (USSR). Inst. 
Biologii); Zajnullin, V.G. AN SSSR, Moscow (USSR). 1989. 204p. 
(In Russian). (CONF-8908259-: 1. All-Union radiobiological 
conference, Moscow (USSR), 21-27 Aug 1989). In 7. All-union ra- 
diobiological conference. V. 4: Summaries of reports. Order 
Number DE91003038. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LEAD NITRATES/biological effects; THORIUM NI- 
TRATES/biological effects; URANYL NITRATES/biological effects; 
CHRONIC INTAKE; DOMINANT MUTATIONS; DROSOPHILA; 
GAMMA RADIATION; LEAD ISOTOPES; LETHAL MUTATIONS; 
PROGENY; RADIOACTIVITY; RECESSIVE MUTATIONS; SUB- 
LETHAL IRRADIATION; THORIUM ISOTOPES; URANIUM 
ISOTOPES; BIOLOGICAL ADAPTATION 


8499 (LA-UR-90-4261) Ultrastructural changes in the lung 
following exposure to perfluoroisobutylene (PFIB) and potenti- 
ation of PFIB-induced lung injury by post-exposure exercise. 
Lehnert, B.E.; Stavert, D.M. Los Alamos National Lab., NM (USA). 
[1990]. 9p. Sponsored by U.S. Department of Defense. DOE 
Contract W-7405-ENG-36. (CONF-9011164—1: 1990 scientific con- 
ference on chemical defense research, Aberdeen Proving Ground, 
MD (USA), 14-18 Nov 1990). Order Number DE91005877. Source: 
OSTI; NTIS; GPO Dep. 

The authors investigated the kinetics of development of the inju- 
rious effects of perfluoroisobutylene (PFIB) in the lower respiratory 
tract of the rat as a function of inhaled mass concentration. We ad- 
ditionally examined if exercise performed after exposure to PFIB 
can potentiate the severity of expression of PFIB-induced lung in- 
jury, while also assessing how PFIB exposure may result in 
reductions in work performance capacity. The severity of PFIB- 
induced lung injury was found to be directly proportional to inhaled 
PFIB mass concentration whereas the post-exposure kinetics of 
development of the injurious response was inversely proportional to 
the mass concentration of PFIB, with post-exposure latency periods 
prior to the onset of detectable injury increasing with decreasing 
inhaled mass concentration. Exercise was found to potentiate PFIB- 
induced lung injury only after pulmonary edema was demonstrably 
present using lung gravimetric and light histopathologic criteria, 
even though ultrastructural observations indicated significant cellu- 
lar changes occur during the latency period. Our collective findings 
suggest that pre-existing permeability changes in the lung are a 
necessary prerequisite for post-exposure exercise to exert a poten- 
tiating effect. Reductions in work performance capacity occurred 
only after the latency period, and such reductions proportionately 
scaled with the severity of pulmonary edema. 9 refs., 5 figs. 


8500 (ORNL/FTR-3837) [Tolerable daily intake of dibenzo- 
dioxins and dibenzofurans]: Foreign irip report, December 1, 
1990—December 8, 1990. Travis, C.C. Oak Ridge National Lab., 
TN (USA). 17 Dec 1990. 9p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE91005983. Source: OSTI; NTIS; GPO Dep. 

The traveler was asked by the World Health Organization (WHO) 
to participate as a temporary advisor in a Consultation on Tolerable 
Daily Intake from Food of 2,3,7,8,-tetrachlorodibenzodioxin (TCDD) 
in Bilthoven, Netherlands, December 4-7, 1990. The goal of the 
Consultation was to review the scientific literature and, based on a 
comprehensive toxicological evaluation, develop guidelines for 
Tolerable Daily Intake (TDI) of dibenzodioxins (PCDDs) and diben- 
zofurans (PCDFs) that could be used on an international basis. The 





Consultation was also to develop guidelines for risk management 
of TCDD with emphasis on dairy products and other food sources. 


8501 (ORNL/TM—11413) Use of short-term test systems 
for the prediction of the hazard represented by potential 
chemical carcinogens. Glass, L.R.; Jones, T.D.; Easterly, C.E.; 
Walsh, P.J. Oak Ridge National Lab., TN (USA). Oct 1990. 129p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE91005643. Source: OSTI; NTIS; 
INIS; GPO Dep. 

It has been hypothesized that results from short-term bioassays 
will ultimately provide information that will be useful for human 
health hazard assessment. Historically, the validity of the short-term 
tests has been assessed using the framework of the epidemiologic/ 
medical screens. In this context, the results of the carcinogen 
(long-term) bioassay is generally used as the standard. However, 
this approach is widely recognized as being biased and, because it 
employs qualitative data, cannot be used to assist in isolating 
those compounds which may represent a more significant toxico- 
logic hazard than others. In contrast, the goal of this research is to 
address the problem of evaluating the utility of the short-term tests 
for hazard assessment using an alternative method of investiga- 
tion. Chemicals were selected mostly from the list of carcinogens 
published by the International Agency for Research on Carcino- 
gens (IARC); a few other chemicals commonly recognized as 
hazardous were included. Tumorigenicity and mutagenicity data on 
52 chemicals were obtained from the Registry of Toxic Effects of 
Chemical Substances (RTECS) and were analyzed using a relative 
potency approach. The data were evaluated in a format which al- 
lowed for a comparison of the ranking of the mutagenic relative 
potencies of the compounds (as estimated using short-term data) 
vs. the ranking of the tumorigenic relative potencies (as estimated 
from the chronic bioassays). Although this was a preliminary inves- 
tigation, it offers evidence that the short-term tests systems may be 
of utility in ranking the hazards represented by chemicals which 
may contribute to increased carcinogenesis in humans as a result 
of occupational or environmental exposures. 177 refs., 8 tabs. 


8502 (ORNL/TM-—11578) Evaluation of fish kills during 
November 1986 and July 1987 in upper East Fork Poplar 
Creek near the Y-12 Plant. Ryon, M.G.; Loar, J.M.; Southworth, 
G.R.; Stewart, A.J.; Adams, S.M.; Kszos, L.A. Oak Ridge National 
Lab., TN (USA). Sep 1990. 99p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. Order Number 
DE91005641. Source: OSTI; NTIS; GPO Dep. 

The Environmental Sciences Division (ESD) investigated two fish 
kills that occurred on November 21, 1986, and July 9, 1987, in up- 
per East Fork Poplar Creek at the outfall of New Hope Pond (NHP) 
below the Oak Ridge Y-12 Plant. Investigative procedures included 
sampling of water at the inlet and outfall of NHP for water quality, 
examination of operating procedures at the Y-12 Plant and in the 
biomonitoring program that may have adversely affected the fish 
populations, review of results of concurrent ambient toxicity tests of 
the inlet and outfall water of NHP, autopsy investigations of the 
cause of death of the stonerollers, and laboratory experimentation 
to evaluate potential causes. The investigations revealed that the 
cause of death was bacterial hemorrhagic septicemia caused by 
Aeromonas hydrophila, which is a stress-mediated disease. The 
specific stressor responsible for the outbreak of the disease was 
not identified. Several possible stresses were indicated, including 
elevated concentrations of mercury and chlorine, excessive 
electroshocking activity, and elevated levels of the pathogen. Cu- 
mulative stress due to the combination of several factors was also 
suggested. Elevated temperatures and overcrowding may have en- 
hanced the spread of the epizootic but were not the primary 
causes. The impact on the stoneroller population below NHP was 
not ecologically significant. 23 refs., 3 figs., 12 tabs. 


8503 (ORNL/TM—-11605) Comparative evaluation of sev- 
eral small mammal species as monitors of heavy metals, 
radionuclides, and selected organic compounds in the envi- 
ronment. Talmage, S.S. (Tennessee Univ., Knoxville, TN (USA)); 
Walton, B.T. Oak Ridge National Lab., TN (USA). Aug 1990. 179p. 
Sponsored by U.S. DOE Office of Environmental Restoration and 
Waste Management. DOE Contract AC05-840R21400. Order 
Number DE91005647. Source: OSTI; NTIS; INIS; GPO Dep. 
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Environmental Sciences Division Publication No. 3534. Thesis. 
Submitted by Sylvia S. Talmage to University of Tennessee, 
Knoxville, TN. 

The primary purpose of this study was to evaluate which small 
mammal species are the best monitors of specific environmental 
contaminants. The evaluation is based on the published literature 
and on an analysis of small mammals trapped at several sites on 
the Oak Ridge National Laboratory (ORNL) Reservation in Oak 
Ridge, Tennessee. Studies on the uptake of heavy metals, radionu- 
clides, and organic chemicals are reviewed in Chapter II to 
evaluate several small mammal species for their capacity to serve 
as sentinels for the presence, accumulation, and effects of various 
contaminants. Where several species were present at a site, a 
comparative evaluation was made and species are ranked for their 
capacity to serve as monitors of specific contaminants. Food chain 
accumulation and food habits of the species are used to establish 
a relationship with suitability as a biomonitor. Tissue-specific con- 
centration factors were noted in order to establish target tissues. 
Life histories, habitat, and food habits are reviewed in order to 
make generalizations concerning the ability of similar taxa to serve 
as biomonitor. Finally, the usefulness of several small mammal 
species as monitors of three contaminants — benzoja]pyrene, mer- 
cury, and strontium-90 — present on or near the ORNL facilities 
was investigated. 133 refs., 5 figs., 20 tabs. 


8504 (PNL-7367) Inhalation developmental toxicology 
studies: Gallium arsenide in mice and rats: Final report. Mast, 
T.J.; Greenspan, B.J.; Dill, J.A.; Stoney, K.H.; Evanoff, J.J.; Rom- 
mereim, R.L. Pacific Northwest Lab., Richland, WA (USA). Dec 
1990. 401p. Sponsored by U.S. DOE Energy Research; U.S. De- 
partment of Health and Human Services. DOE Contract 
AC06-76RL01830. Contract NIH-Y01-ES-70153. Order Number 
DE91005300. Source: OSTI; NTIS; GPO Dep. 

Gallium arsenide is a crystalline compound used extensively in 
the semiconductor industry. Workers preparing solar cells and gal- 
lium arsenide ingots and wafers are potentially at risk from the 
inhalation of gallium arsenide dust. The potential for gallium ar- 
senide to cause developmental toxicity was assessed in Sprague- 
Dawley rats and CD-1 (Swiss) mice exposed to 0, 10, 37, or 75 
mg/m? gallium arsenide, 6 h/day, 7 days/week. Each of the four 
treatment groups consisted of 10 virgin females (for comparison), 
and ~30 positively mated rats or ~24 positively mated mice. Mice 
were exposed on 4-17 days of gestation (dg), and rats on 4-19 
dg. The day of plug or sperm detection was designated as 0 dg. 
Body weights were obtained throughout the study period, and uter- 
ine and fetal body weights were obtained at sacrifice (rats, 20 dg; 
mice, 18 dg). Implants were enumerated and their status recorded. 
Live fetuses were sexed and examined for gross, visceral, skeletal, 
and soft-tissue craniofacial defects. Gallium and arsenic concentra- 
tions were determined in the maternal blood and uterine contents 
of the rats (3/group) at 7, 14, and 20 dg. 37 refs., 11 figs., 30 tabs. 


8505 (PNL-7547) Integration of site-specific health Infor- 
mation: Agency for Toxic Substances and Disease Registry 
health assessments. Lesperance, A.M.; Siegel, M.R. Pacific 
Northwest Lab., Richland, WA (USA). Dec 1990. 13p. Sponsored 
by U.S. DOE Environment Health & Safety. DOE Contract ACO06- 
76RL01830. Order Number DE91004917. Source: OSTI; NTIS; 
GPO Dep. 

The Agency for Toxic Substances and Disease Registry is re- 
quired to conduct a health assessment of any site that is listed on 
or proposed for the US Environmental Protection Agency’s National 
Priorities List. Sixteen US Department of Energy (DOE) sites 
currently: fall into this category. Health assessments contain a qual- 
itative description of impacts to public health and the environment 
from hazardous waste sites, as well as recommendations for ac- 
tions to mitigate or eliminate risk. Because these recommendations 
may have major impacts on compliance activities at DOE facilities, 
the health assessments are an important source of information for 
the monitoring activities of DOE's Office of Erivironmental Compli- 
ance (OEC). This report provides an overview of the activities 
involved in preparing the health assessment, its role in environ- 
mental management, and its key elements. 


8506 (WSRC-TR-90-253) Assessment of tree toxicity near 
the F- and H-Area seepage basins of the Savannah River Site. 
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Loehle, C. (ed.) (Westinghouse Savannah River Co., Aiken, SC 
(USA)); Richardson, C.J. (ed.); Greenwood, K.P.; Hane, M.E.; Lan- 
der, A.J. Westinghouse Savannah River Co., Aiken, SC (USA). 
Dec 1990. 94p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO09-89SR18035. Order Number DE91005748. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Areas of tree mortality, originating in 1979, have been docu- 
mented downslope of the F- and H-Area Seepage Basins. The 
basins were used as discharge areas for low-level radioactive and 
nonradioactive waste. Preliminary studies indicated that there are 
three possible causes of stress: altered hydrology; hazardous 
chemicals; and nonhazardous chemicals. It was originally hypothe- 
sized that the most likely hydrological stressors to Nyssa sylvatica 
var. biflora were flooding where water levels cover the lenticels for 
more than 26 percent of the growing season, resulting in low oxy- 
gen availability, and toxins produced under anaerobic conditions. In 
fact, trees began to show stress only flowing a drought year (1977) 
rather than a wet year. Dry conditions could exacerbate stress by 
concentrating contaminants, particularly salt. Study of the soil and 
water chemical parameters in the impacted sites indicated that salt 
concentrations in the affected areas have produced abnormally 
high exchangeable sodium percentages. Furthermore, significantly 
elevated concentrations of heavy metals were found in each im- 
pacted site, although no one metal was consistently elevated. 
Evaluation of the concentrations of various chemicals toxic to 
Nyssa sylvatica var. biflora revealed that aluminum was probably 
the most toxic in the F-Area. Manganese, cadmium, and zinc had 
concentrations great enough to be considered possible causes of 
tree mortality in the F-Area. Aluminum was the most likely cause of 
mortality in the H-Area. Controlled experiments testing metal and 
salt concentration effects on Nyssa sylvatica would be needed to 
specifically assign cause and effect mortality relationships. 
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8507 (CONF-9008180-1) Geographic information system 
applications to public warning systems. Newsom, D.E. Argonne 
National Lab., IL (USA). [1990]. 5p. Sponsored by U.S. Federal 
Emergency Management Agency. DOE Contract W-31109-ENG- 
38. From National Computer Graphics Association (NCGA) GIS 
90; Houston, TX (USA); 26-29 Aug 1990. Order Number 
DE91006021. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes the capabilities of a geographic information 
system (GIS), the Integrated Emergency Management Information 
System (IEMIS), for planning a siren-based public warning system. 
The Outdoor Sound Propagation Model (OSPM) in IEMIS models 
warning sirens in a given area and reports the results graphically 
as sound pressure level contours. As implemented in IEMIS, 
OSPNM includes graphic functions for the preparation and display of 
input data, display of the model’s results, and management of data 
files. These graphic functions enable public safety personnel to 
plan more effectively for warning of the public. 


8508 (IR-1199) Injury experience in sand and gravel min- 
ing, 1989. Mine Safety and Health Administration, Denver, CO 
(USA). Safety and Health Technology Center. 1990. 114p. Spon- 
sored by U.S. Department of Labor. Order Number DE91005305. 
Source: OSTI; NTIS; GPO. ; 

This Mine Safety and Health Administration (MSHA) informa- 
tional report reviews in detail the occupational injury and illness 
experience of sand and gravel mining in the United States for 
1989. Data reported by operators of mining establishments con- 
cerning work injuries are summarized by work location, accident 
classification, part of body injured, nature’ of injury, and occupation. 
Related information on employment, worktime, and operating activ- 
ity also is presented. Data reported by independent contractors 
performing certain work at mining locations are depicted separately 
in this report. For ease of comparison with other metal and non- 
metallic mineral mining industries and with coal mining, summary 
reference tabulations are included at the end of both the operator 
and the contractor sections of this report. 3 figs., 38 tabs. 
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8509 (IR-1200) Injury experience in stone mining, 1989. 
Mine Safety and Health Administration, Denver, CO (USA). Safety 
and Health Technology Center. 1990. 512p. Sponsored by U.S. 
Department of Labor. Order Number DE91005306. Source: OSTI; 
NTIS; GPO. 

This Mine Safety and Health Administration (MSHA) informational 
report reviews in detail occupational injury and illness experience 
of stone mining in the United States for 1989. Data reported by op- 
erators of mining establishments concerning work injuries are 
summarized by work location, accident classification, part of body 
injured, nature of injury, occupation, and principal type of mineral. 
Related information on employment, worktime, and operating activ- 
ity also is presented. Data reported by independent contractors 
performing certain work at mining locations are depicted separately 
in this report. For ease of comparison with other metal and non- 
metallic mineral mining industries and with coal mining, summary 
reference tabulations are included at the end of both the operator 
and the contractor sections of this report. 3 figs., 46 tabs. 
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Refer also to citation(s) 7163, 7165, 7166, 7167, 7168, 7169, 
7170, 7190, 7193, 7201, 7218, 7226, 7873, 7874, 8178, 8185, 
8208, 8215, 8229, 8237 


8510 (CONF-8909313-2) Three-dimensional inversion of 
travel time data for structurally complex geology. Pereyra, V. 
(Weidlinger Associates, Los Altos, CA (USA)); Wright, S.J. Ar- 
gonne National Lab., IL (USA). Aug 1990. 23p. Sponsored by U.S. 
DOE Energy Research; National Science Foundation. DOE 
Contract W-31109-ENG-38. Grant SBIR-8619607;Grant SBIR-ISI- 
8860588;Grant DMS-8719903;Gran From Society for Industrial and 
Applied Mathematics (SIAM) conference on mathematical and 
computational issues in geophysical fluid and solid mechanics; 
Houston, TX (USA); 25-29 Sep 1989. Order Number DE91006086. 
Source: OSTI; NTIS; GPO Dep. 

Modeling and inversion techniques for the seismic prospecting 
problem are described. A concisely-parametrized geological model 
of the site under study is constructed, and the “forward problem” of 
simulating the effects of shots on this model is solved by ray- 
tracing. We then use constrained optimization techniques to 
choose values for the model parameters so that the predicted re- 
sponse to the shots matches the observed response in either the 
least-squares or least 4, sense. Numerical experience is reported. 
14 refs., 2 figs., 8 tabs. 


8511 (CRIE-T—89066) New lightning progression and 
striking distance model. Aihara, Y. (Central Research Inst. of 
Electric Power industry, Tokyo (Japan)); Shindo, T. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. May 1990. 28p. (In Japanese). Or- 
der Number DE91736787. Source: OSTI; NTIS (US Sales Only). 

A new model and the calculating method to final striking distance 
(gamma s) at the lightning strokes to the ground were studied. 
Gamma , is the length of unbridging length just before the stepped 
leader extending from thunderclouds approaches to the ground and 
finally completes the lightning. The minimum value of gamma . can 
be obtained when remaining gap space from the peak of corona 
sheath around the stepped leader cincides with the minimum of 
step length. The maximum of gamma , is given by the minimum 
lightning distance plus maximum step length. On the basis of this 
model, lightning was observed and gamma . was derived as the 
function of lightning current from this experiment. The upper and 
lower limits of calculations can phenomenally explain the large vari- 
ation obtained by the previously proposed formulae. Lightning 
distance to high structures changes at the range of 1.03 to 1.34 
compared with that to the ground. This model can deal quantita- 
tively and qualitatively with many kinds of discharging parameter 
from the leader progressing to lightning occurrence. 14 refs., 16 
figs. 


8512 


(DOE/NV/10384-27) Time-series analysis of ion and 
isotope geochemistry of selected springs of the Nevada Test 
Site, Nye County, Nevada. Lyles, B.F.; Edkins, J.; Jacobson, R.L.; 





Hess, J.W. Nevada Univ., Reno, NV (USA). Water Resources Cen- 
ter. Nov 1990. 132p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC08-85NV10384 ;AC08-81NV10162. Order Num- 
ber DE91005117. Source: OSTI; NTIS; GPO Dep. 

The temporal variations of ion and isotope geochemistry were 
observed at six selected springs on the Nevada Test Site, Nye 
County, Nevada and included: Cane, Whiterock, Captain Jack, 
Topopah, Tippipah, and Oak Springs. The sites were monitored 
from 1980 to 1982 and the following parameters were measured: 
temperature, pH, electrical conductance, discharge, cations (Ca**, 
Mg**. Na*, K*), anions CI-, SO,2-. HCO3~, silica, stable iso- 
topes (5180, 6D, 51°C), and radioactive isotopes @H, '*C). A more 
detailed study was continued from 1982 to 1988 at Cane and 
Whiterock Springs. Field microloggers were installed at these sites 
in 1985 to measure the high frequency response of temperature, 
electrical conductance, and discharge to local precipitation. Stage 
fluctuations near the discharge point dissolve minerals/salts as 
groundwater inundates the mineralized zone immediately above 
the equilibrium water table. This phenomena was most noticeable 
at Whiterock Spring and lagged the discharge response by several 
hours. Stable isotope analysis of precipitation and groundwater 
suggests a 1.5 to 2 month travel time for meteoric water to migrate 
from the recharge area to the discharge point. Groundwater age 
determinations suggest a mean age of approximately 30 years at 
Whiterock Spring and possibly older at Cane Spring. However, the 
short travel time and geochemical integrity of recharge pulses sug- 
gest that the waters are poorly mixed along the flow paths. 25 
refs., 25 figs., 24 tabs. 


8513 (IR-1197) Injury experience in metallic mineral min- 
ing, 1989. Mine Safety and Health Administration, Denver, CO 
(USA). Safety and Health Technology Center. 1990. 295p. Spon- 
sored by U.S. Department of Labor. Order Number DE91005303. 
Source: OSTI; NTIS; GPO. 

This Mine Safety and Health Administration (MSHA) informational 
report reviews in detail the occupational injury and illness experi- 
ence of metallic mineral mining in the the United States for 1989. 
Data reported by operators of mining establishments concerning 
work injuries are summarized by work location, accident classifica- 
tion, part of body injured, nature of injury, occupation, and principal 
type of mineral. Related information on employment, worktime, and 
operating activity also is presented. Data reported by independent 
contractors performing certain work at mining locations are depicted 
separately in this report. For ease of comparison with other metal 
and nonmetallic mineral mining industries and with coal mining, 
summary reference tabulations are included at the end of both the 
operator and the contractor sections of this report. 3 figs., 46 tabs. 


8514 (IR-1198) Injury experience in nonmetallic mineral 
mining (except stone and coal), 1989. Mine Safety and Health 
Administration, Denver, CO (USA). Safety and Health Technology 
Center. [1990]. 326p. Sponsored by U.S. Department of Labor. Or- 
der Number DE91005304. Source: OSTI; NTIS; GPO. 

This Mine Safety and Health Administration (MSHA) informa- 
tional report reviews in detail the occupational injury and illness 
experience of nonmetallic mineral mining (except stone and coal) 
in the United States for 1989. Data reported by operators of mining 
establishments concerning work injuries are summarized by work 
location, accident classification, part of body injured, nature of in- 
jury, occupation, and principal type of mineral. Related information 
on employment, worktime, and operating activity also is presented. 
Data reported by independent contractors performing certain work 
at mining locations are depicted separately in this report. For ease 
of comparison with other metal and nonmetallic mineral mining in- 
dustries and with coal mining, summary reference tabulations are 
included at the end of both the operator and the contractor sec- 
tions of this report. 3 figs., 46 tabs. 


8515 (LA-11940-MS) Scientific core hole VC-2A, Valles 
Caldera, New Mexico: Report of remedial action activities and 
results. Musgrave, J. (Los Alamos National Lab., NM (USA)); Goff, 
S.; Turner, T. Los Alamos National Lab., NM (USA). Oct 1990. 
35p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-36. Order Number DE91002955. Source: OSTI; NTIS; 
GPO Dep. 
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This report details the remedial action activities that were neces- 
sary to complete scientific core hole Valles caldera #2A (VC-2A) 
before it was relinquished to the landowners. Sandia National Lab- 
oratories, acting as the Geoscience Research Drilling Office 
(GRDO), managed the coring operations. Los Alamos National 
Laboratory (Los Alamos) obtained the proper drilling permits with 
the New Mexico State Engineers Office (SEO). A legal agreement 
between Los Alamos and the landowners states that the Labora- 
tory will give the landowners the completed core hold with casing, 
well head, and other hardware at the end of May 1991, or earlier if 
scientific investigations were completed. By May 1988, the Science 
Team completed the planned scientific investigations in the VC-2A 
core hole. Upon the insistence of the GRDO, the New Mexico Oil 
Conservation Division (OCD) inspected the core hole, declared 
jurisdiction, and required that the 11.43- by 11.43-cm annular ce- 
ment job be repaired to comply with OCD regulations. These 
regulations state that there must be a return to surface of cement 
in all cementing operations. We successfully completed a squeeze 
cementing operation and relinquished the core hold to the 
landowners in November 1988 to the satisfaction of the OCD, 
SEO, the landowners, and Los Alamos. 7 refs., 4 figs., 1 tab. 


8516 (NUREG/CR-5258-Vol.4) Georgia/Alabama Regional 
Seismographic Network: Final report, August 1985—October 
1990: Volume 4. Long, L.T. (Georgia Inst. of Tech., Atlanta, GA 
(USA). School of Earth and Atmospheric Sciences). Nuclear Regu- 
latory Commission, Washington, DC (USA). Div. of Engineering; 
Georgia Inst. of Tech., Atlanta, GA (USA). School of Earth and 
Atmospheric Sciences. Nov 1990. 32p. Sponsored by Nuclear Reg- 
ulatory Commission. Source: OSTI; NTIS; GPO. 

Data from the Georgia/Alabama network have contributed to a 
better understanding of the seismicity in the Southeast. Based on 
these data, a new theory explaining intraplate earthquakes was de- 
veloped. The theory predicts that a decrease in strength of the 
lower crust (e.g. through a change in the fluid regime) leads to 
weakening and deformation of the stress channel in the mid-crustal 
zone. The weakening and stress concentration may lead to major 
earthquakes. Earthquake focal mechanisms in southeastern Ten- 
nessee are consistent with such a model. Conclusions reached 
from this and other studies suggest that major earthquakes have 
happened or could happen in southeastern Tennessee. Earth- 
quakes in the Piedmont are of a different type, being mostly 
shallow, consistent with failure along joints and predominantly as- 
sociated with reservoir impoundment. This mechanism may leave 
an upper magnitude limit of 5.7. In Alabama, except near south- 
eastern Tennessee, the seismicity is largely induced by coal mine 
collapses. 3 figs. 
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8517 (LRP-418/90) Invited and contributed papers pre- 
sented at the 15. international conference on infrared and 
millimeter waves. Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). 1990. 23p. (CONF-901268—: 15. international conference 
on infrared and millimeter waves, Buena Vista Lake, U (USA), 10- 
14 Dec 1990). Order Number DE91003057. Source: OSTI; NTIS 
(US Sales Only); INIS. 
Individual papers are indexed. (LW) 
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8518 (ANL-HEP-CP-90-118) Believability of signals from 
cosmic ray sources. Goodman, M. Argonne National Lab., IL 
(USA). Nov 1990. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. (CONF-9010289—4: International 
conference on high energy gamma ray astronomy, Ann Arbor, Ml 
(USA), 2-5 Oct 1990). Order Number DE91006489. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper discusses some of the criteria by which an observer 
judges whether to believe a signal or limit that has been reported 
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for a cosmic ray source. The importance of specifying the test be- 
fore looking at the data is emphasized. 5 refs. 


8519 (CBPF-NF-015/89) Multi-core events in cosmic-ray 
induced interactions with lead at around 10 TeV. Amato, N.; 
Arata, N. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de 
Janeiro, RJ (Brazil). 1989. 19p. Order Number DE91616827. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The analysis is made on the cosmic-ray induced interactions with 
lead at around 10 TeV on the basis of emulsion chamber data at 
Chacaltaya. A special attention is paid to the events detected as 
multi-cores under the spatial resolution of a few tens of microns. 
The observation of six double-core events and two triple-core 
events with the average invariant mass of 1.8 GeV/c» leads to the 
estimation on production frequency of such multicores as about 5% 
at 10 TeV at the atmospheric depth 540 gr/cme. (author). 


8520 (DOE/ER/40161-T1) High energy physics and cos- 
mology: Technical progress report, June 1, 1984—-May 31, 
1985. Silk, J.1. California Univ., Berkeley, CA (USA). [1985]. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG03- 
84ER40161. Order Number DE91006853. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses cosmic background radiation; gravitinos; 
dark matter and photinos; and galaxy formation and strings. (LSP) 


8521 (DOE/ER/40161-T2) [High energy physics and cos- 
mology]: Progress report, [June 1, 1987—-May 31, 1988]. Silk, 
J.l.; Davis, M. California Univ., Berkeley, CA (USA). [1988]. 13p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG03- 
84ER40161. Order Number DE91006854. Source: OSTI; NTIS; 
INiS; GPO Dep. 

This research will focus on the implications of recent theories 
and experiments in high energy physics for the evolution of the 
early Universe, and on the constraints that cosmological considera- 
tions can place on such theories. Several problems are under 
investigation, including the development of constraints on the infla- 
tionary predictions of scale-free primordial fluctuations in a universe 
at critical closure density by studying their linear and non-linear 
evolution after they re-enter the particle horizon. We will examine 
the observable imprint of primordial density fluctuations on the cos- 
mic microwave background radiation in curved cosmological 
models. Most astronomical evidence points to an open universe: 
one of our goals is to reconcile this conclusion with the particle 
physics input. We will investigate the response of the matter distri- 
bution to a network of cosmic strings produced during an early 
symmetry—breaking transition, and compute the resulting cosmic 
microwave background anisotropies. We will simulate the formation 
of large-scale structures whose dynamics are dominated by 
weakly interacting particles such as axions massive neutrinos or 
photinos in order to model the formation of galaxies, galaxy 
clusters and superclusters. We will study the distortions in the mi- 
crowave background radiation, both spectral and angular, that are 
produced by ionized gas associated with forming clusters and 
groups of galaxies. We will also study constraints on exotic cooling 
mechanisms involving axions and majorons set by stellar evolution 
and the energy input into low mass stars by cold dark matter anni- 
hilation in galactic nuclei. We will compute the detailed gamma ray 
spectrum predicted by various cold dark matter candidates under- 
going annihilation in the galactic halo and bulge. 


8522 (DOE/ER/40161-T3) High energy physics and cos- 
mology: [Annual technical progress report], June 1, 1988—May 
31, 1989. Silk, J.1.; Davis, M. California Univ., Berkeley, CA (USA). 
[1989]. 12p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG03-84ER40161. Order Number DE91006855. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This research will focus on the implications of recent theories 
and experiments in high energy physics for the evolution of the 
early Universe, and on the constraints that cosmological considera- 
tions can place on such theories. Several problems are under 
investigation, including the development of constraints on the infla- 
tionary predictions of scale-free primordial fluctuations in a 
universe at critical closure density by studying their linear and non- 
linear evolution after they re-enter the particle horizon. We will 
examine the observable imprint of primordial density fluctuations on 
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the cosmic microwave background radiation curved cosmological 
models. Most astronomical evidence points to an open universe: 
one of our goals is to reconcile this conclusion with the particle 
physics input. We will investigate the response of the matter distri- 
bution to a network of cosmic strings produced during an early 
symmetry-breaking transition, and compute the resulting cosmic 
microwave background anisotropies. We will simulate the formation 
of large-scale structures whose dynamics are dominated by weakly 
interacting particles such as axions, massive neutrinos or photinos 
in order to model the formation of galaxies, galaxy clusters and su- 
perclusters. We will study of the distortions in the microwave 
background radiation, both spectral and angular, that are produced 
by ionized gas associated with forming clusters and groups of 
galaxies. We will also study constraints on exotic cooling mecha- 
nisms involving axions and majorons set by stellar evolution and 
the energy input into low mass stars by cold dark matter annihila- 
tion galactic nuclei. We will compute the detailed gamma ray 
spectrum predicted by various cold dark matter candidates under- 
going annihilation in the galactic halo and bulge. 


8523 (DOE/ER/40161—-T4) High energy physics and cos- 
mology: [Annual technical progress report], July 1, 1990—May 
31, 1991. Silk, J.I.; Davis, M. California Univ., Berkeley, CA (USA). 
[1991]. 10p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG03-84ER40161. Order Number DE91006856. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: annihilations in the 
galactic halo; cosmic microwave background; stars as particle 
physics laboratories; large scale structure; galaxy formation; and 
non-topological solutions. (LSP) 


8524 (FNAL/C—90/240-A) Stochastic inflation lattice simu- 
lations: Ultra-large scale structure of the universe. Salopek, 
D.S. Fermi National Accelerator Lab., Batavia, IL (USA). Nov 1990. 
13p. Sponsored by U.S. DOE Energy Research; National Aeronau- 
tics and Space Administration. DOE Contract AC02-76CH03000. 
Grant NAGW-1340. (CONF-9009325-3: International Union of 
Pure and Applied Physics (IUPAP) conference on primordial nucle- 
osynthesis and evolution of the early universe, Tokyo (Japan), 3-8 
Sep 1990). Order Number DE91006385. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Non-Gaussian fluctuations for structure formation may arise in 
inflation from the nonlinear interaction of long wavelength gravita- 
tional and scalar fields. Long wavelength fields have spatial 
gradients a-' vy small compared to the Hubble radius, and they 
are described in terms of classical random fields that are fed by 
short wavelength quantum noise. Lattice Langevin calculations are 
given for a “toy model” with a scalar field interacting with an expo- 
nential potential where one can obtain exact analytic solutions of 
the Fokker-Planck equation. For single scalar field models that are 
consistent with current microwave background fluctuations, the 
fluctuations are Gaussian. However, for scales much larger than 
our observable Universe, one expects large metric fluctuations that 
are non-Guassian. This example illuminates non-Gaussian models 
involving multiple scalar fields which are consistent with current mi- 
crowave background limits. 21 refs., 3 figs. 


8525 (FNAL/C—90/241-A) Experimentally testing the stan- 
dard cosmological model. Schramm, D.N. (Chicago Univ., IL 
(USA)). Fermi National Accelerator Lab., Batavia, IL (USA). Nov 
1990. 23p. Sponsored by National Aeronautics and Space 
Administration; National Science Foundation. DOE Contract AC02- 
76CHO03000. Grant AST 88-22595:Grant NAGW-1321;Grant 
NAGW-1340. (CONF-900822-24: 25. IUPAP international confer- 
ence on high energy physics, Singapore (Singapore), 2-8 Aug 
1990). Order Number DE91006384. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The standard model of cosmology, the big bang, is now being 
tested and confirmed to remarkable accuracy. Recent high preci- 
sion measurements relate to the microwave background; and big 
bang nucleosynthesis. This paper focuses on the latter since that 
relates more directly to high energy experiments. In particular, the 
recent LEP (and SLC) results on the number of neutrinos are dis- 
cussed as a positive laboratory test of the standard cosmology 
scenario. Discussion is presented on the improved light element 
observational data as well as the improved neutron lifetime data. 





alternate nucleosynthesis scenarios of decaying matter or of quark- 
hadron induced inhomogeneities are discussed. It is shown that 
when these scenarios are made to fit the observed abundances 
accurately, the resulting conclusions on the baryonic density rela- 
tive to the critical density, Q,, remain approximately the same as in 
the standard homogeneous case, thus, adding to the robustness of 
the standard model conclusion that Q, ~ 0.06. This latter point is 
the deriving force behind the need for non-baryonic dark matter 
(assuming Qiotai = 1) and the need for dark baryonic matter, since 
Quisibie < 2h. Recent accelerator constraints on non-baryonic mat- 
ter are discussed, showing that any massive cold dark matter 
candidate must now have a mass M, 2 20 GeV and an interaction 


weaker than the Z° coupling to a neutrino. It is also noted that re- 
cent hints regarding the solar neutrino experiments coupled with 
the see-saw model for v-masses may imply that the v, is a good 
hot dark matter candidate. 73 refs., 5 figs. 


8526 (FNAL/C-90/245-A) Late-time cosmological phase 
transitions. Schramm, D.N. (Chicago Univ., IL (USA)). Fermi 
National Accelerator Lab., Batavia, IL (USA). Nov 1990. 21p. Spon- 
sored by U.S. DOE Energy Research; National Aeronautics and 
Space Administration; National Science Foundation. DOE Contract 
AC02-76CH03000. Grant AST88-22595;Grant NAGW1321;Grant 
NAGW1340. (CONF-9009325—4: International Union of Pure and 
Applied Physics (IUPAP) conference on primordial nucleosynthesis 
and evolution of the early universe, Tokyo (Japan), 3-8 Sep 1990). 
Order Number DE91006381. Source: OSTI; NTIS; INIS; GPO Dep. 

It is shown that the potential galaxy formation and large-scale 
structure problems of objects existing at high redshifts (Z 2 5), 
structures existing on scales of 100M pce as well as velocity flows 
on such scales, and minimal microwave anisotropies (AT/T) < 
10-5 can be solved if the seeds needed to generate structure form 
in a vacuum phase transition after decoupling. It is argued that the 
basic physics of such a phase transition is no more exotic than that 
utilized in the more traditional GUT scale phase transitions, and 
that, just as in the GUT case, significant random gaussian fluctua- 
tions and/or topological defects can form. Scale lengths of ~100M 
pc for large-scale structure as well as ~1 M pc for galaxy formation 
occur naturally. Possible support for new physics that might be as- 
sociated with such a late-time transition comes from the preliminary 
results of the SAGE solar neutrino experiment, implying neutrino 
flavor mixing with values similar to those required for a late-time 
transition. It is also noted that a see-saw model for the neutrino 
masses might also imply a tau neutrino mass that is an ideal hot 
dark matter candidate. However, in general either hot or cold dark 
matter can be consistent with a late-time transition. 47 refs., 2 figs. 


8527 (FNAL/C—90/252-A) The inflation sector of extended 
inflation. Kolb, E.W. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). Fermi National Accelerator Lab., Batavia, IL (USA). Nov 
1990. 13p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH03000. (CONF-9009325-2: International Union of 
Pure and Applied Physics (IUPAP) conference on primordial nucle- 
osynthesis and evolution of the early universe, Tokyo (Japan), 3-8 
Sep 1990). Order Number DE91006378. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In extended inflation the inflationary era is brought to a close by 
the process of percolation of true vacuum bubbles produced in a 
first-order phase transition. In this paper | discuss several effects 
that might obtain if the Universe undergoes an inflationary first- 
order phase transition. 17 refs. 


8528 (GSI-90-64(prepr.)) Transuranium elements in na- 
ture. Herrmann, G. (Mainz Univ. (Germany, F.R.). Inst. fuer 
Kernchemie). Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany, F.R.). Nov 1990. 45p. (CONF-9010297—: ). Order 
Number DE91744739. Source: OSTI; NTIS (US Sales Only); INIS. 

| summarize our present view of this topic, and finish with a few 
remarks on another, more recent speculation, ‘strange’ matter in 
the universe. (orig./HSI). 


8529 (IFT-P-21/89) Locally homogeneous but globally in- 
homogeneous spaces in cosmology. Fagundes, H. Instituto de 
Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 1989. 7p. Order Num- 
ber DE91616813. Source: OSTI; NTIS (US Sales Only); INIS. 
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Friedman-Robertson-Walker cosmologies has been studied with 
nontrivial spatial sections. These models allow cosmic space to be 
closed (finite and boundless) even if the density ratio (OMEGA) is 
not greater than unity. The price one pags for thus satisfying clo- 
sure of space postulate is that the new spatial sections are multiply 
connected, and in many cases no longer globally homogeneous, 
though still locally so. This implies that the cosmological principle 
has to be reinterpreted, but there are interesting, potentially ob- 
servable consequences of this modification. The homogeneity or 
inhomogeneity of a closed space of constant curvature is known 
from sophisticated mathematical theory. But it is convenient to 
have a more graphical, observationally meaningflul criterion to ver- 
ify this property. Such a test of inhomogeneity is proposed in terms 
of geodesic loops. Then the mentioned reinterpretation of the cos- 
mological principle is discussed. (author). 


8530 (LA-UR-90-3915) The shape of the invisible halo: N- 
body simulations on parallel supercomputers. Warren, M.S. 
(Los Alamos National Lab., NM (USA)); Zurek, W.H.; Quinn, P.J.; 
Salmon, J.K. Los Alamos National Lab., NM (USA). [1990]. 9p. 
Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. DOE Contract W-7405-ENG-36. (CONF- 
9010268-2: Astrophysics workshop: after the first three minutes, 
College Park, MD (USA), 15-17 Oct 1990). Order Number 
DE91004846. Source: OSTI; NTIS; GPO Dep. 

We study the shapes of halos and the relationship to their angu- 
lar momentum content by means of N-body (N ~ 10°) simulations. 
Results indicate that in relaxed halos with no apparent substruc- 
ture: (i) the shape and orientation of the isodensity contours tends 
to persist throughout the virialised portion of the halo; (ii) most 
(=70%) of the halos are prolate; (iii) the approximate direction of 
the angular momentum vector tends to persist throughout the halo; 
(iv) for spherical shells centered on the core of the halo the 
magnitude of the specific angular momentum is approximately pro- 
portional to their radius; (v) the shortest axis of the ellipsoid which 
approximates the shape of the halo tends to align with the rotation 
axis of the halo. This tendency is strongest in the fastest rotating 
halos. 13 refs., 4 figs. 


8531 (LA-UR-—90-4264) The entropy in a explo- 
sions. Colgate, S.A. Los Alamos National Lab., NM (USA). 6 Dec 
1990. 10p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-36. (CONF-9009320—-1: ESO/EIPC workshop: 
SN1987A and other supernova, Isola d’Elba (Italy), 17-22 Sep 
1990). Order Number DE91005876. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The explosion of a supernova forms because of the collapse to a 
neutron star. In addition an explosion requires that a region of 
relatively high entropy be in contact with the neutron star and per- 
sisting for a relatively protracted period of time. The high entropy 
region ensures that the maximum temperature in contact with the 
neutron star and in hydrostatic equilibrium is less than some maxi- 
mum. This temperature must be low enough such that neutrino 
emission cooling is small, otherwise the equilibrium atmosphere will 
collapse adding a large accretion mass to the neutron star. A so- 
called normal explosion shock that must reverse the accretion flow 
corresponding to a typical stellar collapse must have sufficient 
strength or pressure to reverse this flow and eject the matter with 
105" ergs for a typical type || supernova. Surprisingly the matter 
behind such a shock wave has a relatively low entropy low enough 
such that neutrino cooling would be orders of magnitude faster than 
the expansion rate. The resulting accretion low would be inside the 
Bondi radius and result in free-fall accretion inside the expanding 
rarefaction wave. The accreted mass or reimplosion mass unless 
stopped by a high entropy bubble could than exceed that of bound 
neutron star models. In addition the explosion shock would be 
overtaken by the rarefaction wave and either disappear or at least 
weaken. Hence, a hot, high entropy bubble is required to support 
an equilibrium atmosphere in contact with a relatively cold neutron 
star. Subsequently during the expansion of the high entropy bubble 
that drives or pushes on the shocked matter, mixing of the matter 
of the high entropy bubble and lower entropy shock-ejected matter 
is ensured. The mixing is driven by the negative entropy gradient 
between the high entropy bubble accelerating the shocked matter 
and the lower entropy of the matter behind the shock. 
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8532 (LA-UR-90-4365) Environment-induced superselec- 
tion in cosmology. Zurek, W.H. Los Alamos National Lab., NM 
(USA). [1990]. 18p. Sponsored by U.S. DOE Office of Administra- 
tion and Human Resource Management. DOE Contract 
W-7405-ENG-36. (CONF-9005300—1: Quantum gravity sympo- 
sium, Moscow (USSR), May 1990). Order Number DE91005948. 
Source: OSTI; NTIS; GPO Dep. 

Interaction between a quantum system and its environment can 
be often regarded as a measurement, in the course of which one 
of the system observables influences the evolution of the external 
degrees of freedom and is thus “monitored” by the environment. 
This causes the system to “decohere.” Loss of quantum coherence 
erases part of the density matrix responsible for the correlations 
between the eigenstates of the monitored observables. This mech- 
anism is very efficient even in the limit of weak coupling to the 
environment. The classical limit of quantum theory — that is, both 
classical irreversible equations of motion and classical states (tra- 
jectories in phase space rather than their superpositions) obtains in 
the limit in which the coupling strength and the Planck constant si- 
multaneously tend to zero. Transition from quantum to classical in 
the inflationary cosmological model can be justified in the frame- 
work of environment induced susperselection. 24 refs., 2 figs. 


8533 (LA-UR-90-4433) The showertront time-structure of 
“anomalous muon” events associated with Hercules X-1. 
Alexandreas, D.E. (California Univ., Irvine, CA (USA)); Allen, R.C.; 
Biller, S.D.; Dion, G.M.; Lu, X-Q.; Vishwanath, P.R.; Yodh, G.B.; 
Berley, D.; Chang, C.Y.; Dingus, B.L.; Dion, C.; Goodman, J.A.; 
Gupta, S.K.; Haines, T.J.; Kwok, P.W.; Stark, M.J.; BurmaLos 
Alamos National Lab., NM (USA). [1990]. 6p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
9010289-2: International conference on high energy gamma ray 
astronomy, Ann Arbor, Mi (USA), 2-5 Oct 1990). Order Number 
DE91005890. Source: OSTI; NTIS; INIS; GPO Dep. 

The 11 “in-phase” source events from the 1986 muon-rich bursts 
associated with Hercules X-1 (previously reported by this group) 
have been studied for indications of further anomalous behavior. 
The most significant effect observed resulted from an analysis of 
the showerfront time-structures of these events. This analysis was 
then applied a priori to the rest of the source day, where an addi- 
tional ~9 signal events are expected to remain. The same effect 
was observed at a chance probability level of ~0.1%. 1 ref., 7 figs. 


8534 (LA-UR-90-4437) Search for UHE emission from 
4U0115+63. Alexandreas, D.E. (California Univ., Irvine, CA (USA)); 
Allen, R.C.; Biller, S.D.; Dion, G.M.; Lu, X-Q.; Vishwanath, P.R.; 
Yodh, G.B.; Berley, D.; Chang, C.Y.; Dingus, B.L.; Dion, C.; Good- 
man, J.A.; Gupta, S.K.; Haines, T.J.; Kwok, P.W.; Stark, MJ.; 
BurmaLos Alamos National Lab., NM (USA). [1990]. 6p. Sponsored 
by University of California; U.S. DOE Energy Research; National 
Science Foundation. DOE Contract W-7405-ENG-36. (CONF- 
9010289-3: International conference on high energy gamma ray 
astronomy, Ann Arbor, Mi (USA), 2-5 Oct 1990). Order Number 
DE91005926. Source: OSTI; NTIS; INIS; GPO Dep. 

We report here the preliminary results of our observations of the 
sporadic x-ray binary system 4U0115 + 63. The CYGNUS air 
shower array has been collecting data since April 1986. No signifi- 
cant excess is seen from the direction of this source, nor any 
correlation with its 24-day orbital period. A 90% confidence-level 
upper limit on the flux from 4U0115 + 63 is 2.8 x 10-'9 cm? s—' 
above 50 TeV. This flux limit is considerably lower than those re- 
ported by other UHE experiments. Search for periodicity at the 
neutron star frequency is in progress. 12 refs., 3 figs., 1 tab. 


8535 (NORDITA-90/33-A(prepr.)) High-resolution simula- 
tions of galaxy formation in a cold dark matter scenario. 
Kates, R.E. (Max-Planck-institut fuer Astrophysik, Garching (Ger- 
many, F.R.)); Kotok, E.V.; Klypin, A.A. Nordisk Inst. for Teoretisk 
Atomfysik, Copenhagen (Denmark). 1990. 42p. Order Number 
DE91616809. Source: OSTI; NTIS (US Sales Only); INIS. 

We present the results of our numerical simulations of galaxy 
clustering in a two-dimensional model. Our simulations allowed 
better resolution than could be obtained in three-dimensional simu- 
lations. We used a spectrum of initial perturbations corresponding 
to a cold dark matter (CDM) model and followed the history of 
each particle by modelling the shocking and subsequent cooling of 
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matter. We took into account cooling processes in a hot plasma 
with primeval cosmic abundances of H and He as well as Compton 
cooling. (However, the influence of these processes on the trajec- 
tories of ordinary matter particles was not simulated in the present 
code.) As a result of the high resolution, we were able to observe 
a network of chains on all scales down to the limits of resolution. 
This network extends out from dense clusters and superciusters 
and penetrates into voids (with decreasing density). In addition to 
the dark matter network structure, a definite prediction of our simu- 
lations is the existence of a connected filamentary structure 
consisting of hot gas with a temperature of 10® K and extending 
over 100-150 Mpc. (Throughout this paper, we assume the Hubble 
constant Ho=50 km/sec/Mpc.) These structures trace high-density 
filaments of the dark matter distribution and should be searched for 
in soft X-ray observations. In contrast to common assumptions, we 
found that peaks of the linearized density distribution were not reli- 
able tracers of the eventual galaxy distribution. We were also able 
to demonstrate that the influence of small-scale fluctuations on the 
structure at larger scales is always small, even at the late nonlin- 
ear stage. (orig.). 


8536 (NORDITA-90/36-A(prepr.)) Star bursts and giant Hil 
regions. Pagel, B.E.J. Nordisk Inst. for Teoretisk Atomfysik, 
Copenhagen (Denmark). 1990. 8p. (CONF-9005248-—: Evolution in 
astrophysics: IUE astronomy in the era of new space missions, 
Toulouse (France), 29 May - 1 jun 1990). Order Number 
DE91616805. Source: OSTI; NTIS (US Sales Only); INIS. 

Massive star formation bursts occur in a variety of galactic envi- 
ronments and can temporarily dominate the light output of a galaxy 
even when a relatively small proportion of its mass is involved. 
Inferences about their ages, the IMF and its dependence on chem- 
ical composition are still somewhat wobbly owing to an excess of 
unknowns, but certain things can be deduced from emission spec- 
tra of associated H II regions when due regard is paid to the 
effects of chemical composition and ionization parameter: In partic- 
ular, largest ionization parameters and effective temperatures of 
exciting stars, at any given oxygen abundance, are anti-correlated 
with the abundance, and the second effect suggests an increasing 
proportion of more massive stars at lower abundances, although 
this is not yet satisfactorily quantified. A new blue compact galax- 
ies could be very young, but it is equally possible that there is an 
older population of low surface brightness. Some giant H II regions 
may be self-polluted with nitrogen and helium due to winds from 
massive stars in the associated burst. (orig.). 


8537 (NORDITA-90/37-A(prepr.)) Explosion of a low mass 
neutron star. Blinnikov, S.|. (institut Teoreticheskoj i Ehksperimen- 
tal’noj Fiziki, Moscow (USSR)); Imshennik, V.S.; Nadyozhin, D.K.; 
Novikov, |.D.; Polnarev, A.G.; Perevodchikova, T.V. Nordisk Inst. 
for Teoretisk Atomfysik, Copenhagen (Denmark). 1990. 27p. Order 
Number DE91616806. Source: OSTI; NTIS (US Sales Only); INIS. 
The hydrodynamical disruption of a low mass neutron star is in- 
vestigated for the case when the stellar mass becomes smaller 
than the minimum value, Mmin20.1 Msun. The final phase of the 
process is shown to proceed explosively, leading to an expansion 
of all the star, With a kinetic energy of 4.8 MeV per nucleon. The 
results of calculations are virtually independent of the way in which 
the neutron star mass goes down below M,,\, (mass exchange in a 
close binary stellar system, nucleon decay, or some effective mass 
loss due to a hypothetical decrease of the gravitational constant). 
The neutron star disruption is followed by a short (0.01-0.1 s) burst 
of thermal hard X-rays and soft gamma-rays (kT=10-100 keV) with 
a subsequent much more prolonged tail of radiation induced by 
decays of long-lived radioactive nuclides. Some fraction of the ex- 
plosion energy may be emitted in the form of neutrinos. (orig.). 


8538 (NORDITA-90/40-A(prepr.)) Analysis of inflation 
driven by a scalar field and a curvature-squared term. 
Gottloeber, S. (Akademie der Wissenschaften der DDR, Potsdam- 
Babelsberg. Zentralinstitut fuer Astrophysik (USSR)); Mueller, V.; 
Starobinsky, A.A. Nordisk Inst. for Teoretisk Atomfysik, Copen- 
hagen (Denmark). 1990. 16p. Order Number DE91616814. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The evolution of an isotropic cosmological model in the R+R?- 
theory of gravity with a coherent massive scalar field is studied 
analytically and numerically. For certain initial conditions the model 





goes through a superinflationary stage (dH/dt>0) followed by usual 
subinflation (dH/dt<0). Double inflation consisting of two inflation- 
ary stages divided by a period of power-law expansion a(t)«t?/> is 
possible if the scalar particle mass is small compared to the mass 
of the scalaron (scalar graviton). The spectrum of adiabatic pertur- 
bations generated from vacuum quantum fluctuations is 
investigated. It is quasi-flat (through not necessary varying mono- 
tonically with scale) in case of single inflation; for double inflation it 
has a characteristic step. (orig.). 


8539 (NORDITA-90/41-A(prepr.)) The microwave back- 
ground radiation and the thermochemical history of a 
pregalactic universe. Naselsky, P.D. (Nordisk Inst. for Teoretisk 
Atomfysik, Copenhagen (Denmark)); Novikov, |.D.; Vainer, B.V. 
Nordisk Inst. for Teoretisk Atomfysik, Copenhagen (Denmark). 
1990. 20p. Order Number DE91616815. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The possibility of formation of pregalactic dust at z<100 is dis- 
cussed. We also discuss the hypothesis that the dust is heated by 
decay of unstable relic particles, and we analyse its observational 
consequences. (orig.). 


8540 (NORDITA-90/42-A(prepr.)) Gravitational clustering 
of gaussian density fluctuations: The origin of hierarchy cor- 
relations, voids and Qy. Kashlinsky, A. (Nordisk Inst. for Teoretisk 
Atomfysik, Copenhagen (Denmark)). Nordisk Inst. for Teoretisk 
Atomfysik, Copenhagen (Denmark). 1990. 13p. Order Number 
DE91616810. Source: OSTI; NTIS (US Sales Only); INIS. 

We present here a theory of gravitational clustering based only 
on: (i) The assumption that the primordial density fluctuations 
(PDF) were Gaussian; and (ii) identifying galaxies, and groups and 
clusters of galaxies with regions of PDF whose turn-around time 
was less than the age of Universe. It is shown that (1) properties 
of the hierarchy thus produced depend uniquely on the power 
spectrum P(k) of PDF; (2) the resultant distribution of galaxies and 
groups and clusters is non-Gaussian; (3) two-point and higher or- 
der correlations depend in a complicated, but unique for a given 
P(k), way on the mass-scales of groups and clusters and, hence, 
can be used to constrain P(k) on scales from 1 to (50-100) h-" 
Mpc on the basis of the available data; (4) expressions for the di- 
mensionless correlation amplitudes Quy can then be computed for 
the hierarchy - again they depend uniquely on the mass and P(k); 
(5) statistics of voids in the distribution of galaxies and clusters of 
various richness/mass can then be used to constrain P(k). We 
show that the available data on correlation functions and voids are 
in better agreement with the n=-1 spectrum than with spectra hav- 
ing n>0 on large scales such as cold-dark-matter models. (orig.). 


8541 (NORDITA-90/45-A(prepr.)) Large-scale structure in 
the universe: Theory vs observations. Kashlinsky, A. (Nordisk 
Inst. for Teoretisk Atomfysik, Copenhagen (Denmark)); Jones, 
B.J.T. Nordisk Inst. for Teoretisk Atomfysik, Copenhagen (Den- 
mark). 1990. 37p. Order Number DE91616816. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A variety of observations constrain models of the origin of large 
scale cosmic structures. We review here the elements of current 
theories and comment in detail on which of the current observa- 
tional data provide the principal constraints. We point out that 
enough observational data have accumulated to constrain (and 
perhaps determine) the power spectrum of primordial density fluc- 
tuations over a very large range of scales. We discuss the theories 
in the light of observational data and focus on the potential of fu- 
ture observations in providing even (and ever) tighter constraints. 
(orig.). 


8542 (NORDITA-90/47-A(prepr.)) Big-bang nucleosynthe- 
sis - observational aspects. Pagel, B.E.J. Nordisk Inst. for 
Teoretisk Atomfysik, Copenhagen (Denmark). 1990. 17p. (CONF- 
9006282-: ‘90 nobel symposium: The birth and early evolution of 
our universe, Ostersund (Sweden), 11-16 Jun 1990). Order Num- 
ber DE91616817. Source: OSTI; NTIS (US Sales Only); INIS. 
Extrapolation of observational data on the abundances of D, “He, 
4He and ’Li in various astrophysical objects to derive their primor- 
dial values leads to results in good accordance with calculations 
from Standard Big Bang nucleosynthesis theory over 9 orders of 
magnitude in abundance and has led to the following predictions: 
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There are not more than 3 light neutrino species or other particles 
contributing relativistic degrees of freedom at temperatures of a 
few MeV; the neutron half-life is less than 10.4 minutes; and bary- 
onic dark matter exists, but not in sufficient quantities to close the 
universe. (The first two of these predictions have been confirmed 
by laboratory experiments). Searches for a primordial component in 
the abundance of any other element heavier than hydrogen - such 
as might have resulted from inhomogeneities due to phase transi- 
tions in the early universe, notably the quark-hadron transition - 
have so far proved completely negative. The primordial helium 
abundance is found from observations of extragalactic ionized hy- 
drogen clouds to be close to 0.230 by mass, a little lower than 
predicted, but the difference does not exceed likely errors. (orig.). 


8543 (RRK-90-11) Observational relations in model uni- 
verses dominated by domain-wall-like matter. Tomita, Kenji; 
Watanabe, Kazuya. Hiroshima Univ., Takehara (Japan). Research 
Inst. for Theoretical Physics. May 1990. 12p. Order Number 
DE91744969. Source: OSTI; NTIS (US Sales Only); INIS. 

In model universes dominated by defected matter such as do- 
main walls, we consider observational relations among apparent 
magnitudes of galaxies, redshifts and number counts. It is shown 
that the ratio of the mean negative pressure to the mean density 
plays a role similar to the positive cosmological constant, and that 
the domain-wall-dominated model may be consistent with the re- 
cent number count observations. (author). 


8544 (SLAC-361, pp. 507-520) First results from MACRO 
[Monopole Astrophysics Cosmic Ray Observatory]. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Jan 1990. 
(CONF-8907134—: 17. SLAC summer institute on particle physics: 
physics at the 100 GeV mass scale, Stanford, CA (USA), 10-21 Jul 
1989). In Physics at the 100 GeV mass scale: Proceedings. 595p. 
Order Number DE90010312. Source: OSTI; NTIS; INIS. 

MACRO (the Monopole Astrophysics Cosmic Ray Observatory) 
began collecting data this February. It is designed to: study the 
composition of high energy primary cosmic rays, search for point 
sources of cosmic rays, find or set limits on the cosmic magnetic 
monopole abundance, search for neutrino bursts associated with 
supernovae, search for point sources of high energy neutrinos, and 
to study neutrino oscillations with atmospheric neutrinos. Results 
from the first three-month run are presented here. The authors dis- 
cuss throughgoing muons and give new limits on the magnetic 
monopole flux and on the rate of neutrino bursts from supernovae. 
For monopoles with velocities in the range 2.5 x 10-4 < 8< 15x 
10-?, they find that the flux is less than 4 x 10-'*cm~-*sec—'sr-" 
at a 90% confidence level. With the current supermodule, MACRO 
is sensitive to supernovae in the center of the galaxy, a distance of 
10 parsecs. No supernovae candidates were observed during the 
run. A new data run has just been started with this supermodule. 
Five more supermodules are now being built and instrumented; 
they should be complete next summer. 14 refs., 14 figs. 


8545 (UCRL-CR-105803) Analysis of gamma-ray burst 
energy spectra: Final report, January 15, 1990—-August 31, 
1990. Hurley, K. (California Univ., Berkeley, CA (USA). Space 
Sciences Lab.). Lawrence Livermore National Lab., CA (USA); Cal- 
ifornia Univ., Berkeley, CA (USA). Space Sciences Lab. 1990. 3p. 

ored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE91006686. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes the work carried out under LLNL Con- 
tract Number B108527, subcontracted by the Regents of the 
University of California at Berkeley. The research carried out under 
this contract includes assisting in the data analysis for the Prognoz- 
9 mission, linking results of the computer codes to the Prognoz-9 
data library in order to study the spectral shape and evolution of 
cosmic gamma-ray burst energy spectra, and using the results of 
this study to help to determine or constrain the physical conditions 
at the gamma-ray bursts sources. The results of this work led to 
several publications that have shed considerable insight into the 
gamma-ray burst mystery, and gives a new diagnostic for deter- 
mining the nature of gamma-ray burst sources. The outcome of 
this work also provides a new spectral form for studying the tempo- 
ral evolution and spectral behavior of gamma-ray bursts. 
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8546 (UCRL-JC-—105848) Chaotic inflation and the omega 
problem. Mathews, G.J.; Graziani, F.; Kurki-Suonio, H. Lawrence 
Livermore National Lab., CA (USA). Dec 1990. 13p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-9009325-1: International Union of Pure and Applied 
Physics (IUPAP) conference on primordial nucleosynthesis and 
evolution of the early universe, Tokyo (Japan), 3-8 Sep 1990). Or- 
der Number DE91006253. Source: OSTI; NTIS; GPO Dep. 

One of the most compelling features of inflationary cosmology is 
that it provides a solution to the flatness problem, i.e. an explana- 
tion of the fact that the ratio, Q, of the present mass density to the 
closure density is so close to unity. Indeed, inflationary models nat- 
urally lead to a present value of the closure parameter which is 
equal to unity to many significant figures. At the same time, how- 
ever, there are at least some observational indications that the 
present value of the closure parameter may be significantly less 
than unity. At the very least it is probably safe to say that there is 
no convincing evidence that the present mass density of the uni- 
verse is not less than half of the closure density. This is the omega 
problem. The purpose of this paper will be to take the possibility 
that there is an omega problem seriously and look within the con- 
text of inflationary scenarios for a natural explanation as to why the 
present value of the closure parameter might be so small. 26 refs., 
5 figs. 


8547 (UWThPh-1990-27) On the uniqueness of static 
pertect-fluid soiutions in general relativity. Beig, R.; Simon, W. 
Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 14 Aug 
1990. 20p. Order Number DE91616807. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Following earlier work of Masood-ul-Alam, we consider a unique- 
ness problem for nonrotating stellar models. Given a static, 
asymptotically flat perfect-fluid spacetime with barotropic equation 
of state p(p), and given another such spacetime which is spheri- 
cally symmetric and has the same p(p) and the same surface 
potential: we prove that both are identical provided p(p) satisfies a 
certain differential inequality. This inequality is more natural and 
less restrictive that the conditions required by Masood-ul-Alam. 30 
refs. (Authors). 


8548 (YITP/U-90-13) Quasi-nonlinear theory of cosmolog- 
ical self-gravitating systems. Suto, Yasushi; Sasaki, Misao. 
Kyoto Univ., Uji (Japan). Yukawa Inst. for Theoretical Physics. Jun 
1990. 10p. Order Number DE91744971. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Nonlinear effects of self-gravitating systems in cosmology are 
considered on the basis of perturbation theory. In particular, we ex- 
amine several cases in which evolution of power-spectrum of 
density fluctuations can be analytically calculated. In some cases, 
nonlinearity suppresses the growth of fluctuations relative to linear 
theory, and the power transfer via nonlinear mode-coupling is sen- 
sitive to the specific shape of the underlying fluctuation spectrum. 
The result is in good agreement with recent numerical simulations. 
(author). 


8549 (YITP/U-90-14) Statistics of peaks in cosmological 
nonlinear density fields. Suginohara, Tatsushi (Tokyo Univ. 
(Japan). Dept. of Physics); Suto, Yasushi. Kyoto Univ., Uji (Japan). 
Yukawa Inst. for Theoretical Physics. Jun 1990. 15p. Order Num- 
ber DE91744972. Source: OSTI; NTIS (US Sales Only); INIS. 

Distribution of the high-density peaks in the universe is examined 
using N-body simulations. Nonlinear evolution of the underlying 
density field significantly changes the statistical properties of the 
peaks, compared with the analytic results valid for the random 
Gaussian field. In particular, the abundances and correlations of 
the initial density peaks are discussed in the context of biased 
galaxy formation theory. (author). 


8550 (YITP/U-90-18) Gravitational lens effect of wall-like 
objects and its cosmological implications. Tomita, Kenji. Kyoto 
Univ., Uji (Japan). Yukawa Inst. for Theoretical Physics. Aug 1990. 
20p. Order Number DE91744976. Source: OSTI; NTIS (US Sales 
Only); INIS. 

First we derive the gravitational deflection angle of light rays 
passing through a disk consisting of pressureless matter, and show 
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that it behaves like a convex lens. Next we derive the two-ray dif- 
ference of deflection angles by help of the Raychaudhuri equation, 
in the cases when the wall-like objects are dust walls and domain- 
walls. Moreover we derive the two-ray difference of deflection 
angles in a low mass-density regions lying between wall-like ob- 
jects. This region plays a role of a concave lens, but it is shown 
that its effect is minor, compared with the effect of wall-like objects. 
On the basis of these deflection angle differences, we consider the 
gravitational lens effect of uniform wall-like objects which may exist 
homogeneously on the cosmological scale, and show that, in the 
case when the wall-like objects appear at the epoch of z = 5, the 
measured angles of the cosmic background radiation may be in- 
creased about 3-2 times owing to the integrated convex lens effect 
and so its measured anisotropy may be smaller by a factor of 
about 10-6 than the intrinsic one. (author). 
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Refer also to citation(s) 9238 
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Refer also to citation(s) 7743, 7765, 7807, 7995, 7997, 8116, 
9016, 9021, 9059, 9169, 9239, 9274 


8551 (CONF-890708—Absts.) Sixteenth International Con- 
ference on the physics of electronic and atomic collisions: 
Abstracts of contributed papers. Dalgarno, A.; Freund, R.S.; 
Lubell, M.S.; Lucatorto, T.B. (eds.). City Univ. of New York, NY 
(USA). Research Foundation. 1989. 965p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-89ER14055. From 16. in- 
ternational conference on the physics of electronic and atomic 
collisions; New York, NY (USA); 25 Jul - 1 aug 1989. Order Num- 
ber DE91004202. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains abstracts of papers on the following topics: 
photons, electron-atom collisions; electron-molecule collisions; 
electron-ion collisions; collisions involving exotic species; ion- atom 
collisions, ion-molecule or atom-molecule collisions; atom-atom col- 
lisions; ion-ion collisions; collisions involving rydberg atoms; field 
assisted collisions; collisions involving clusters and collisions in- 
volving condensed matter. 


8552 (CONF-900716-2) M1 decay of the 2 3S, state of 
helium-like bromine. Dunford, R.W. (Argonne National Lab., IL 
(USA)); Liu, C.J.; Berry, H.G.; Raphaelian, M.L.A.; Church, D.A.; 
Hass, M.; Curtis, L.J. Argonne National Lab., IL (USA). [1990]. 3p. 
Sponsored by U.S. DOE Energy Research. DOE Contract 
W-31109-ENG-38 ;FG05-88ER13958. From 12. international con- 
ference on atomic physics; Ann Arbor, MI (USA); 30 Jul - 3 aug 
1990. Order Number DE91006055. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We have measured the lifetime of the 2 °S, level in helium-like 
bromine with the results 7®*P(2 °S,) = 224.1 (7.1) ps, in agreement 
with theory. Our error is dominated by uncertainties in the correc- 
tion for the effects of cascades from highly excited states. 7 refs., 1 


fig. 


8553 (CONF-900923-8) Precision spectroscopic measure- 
ments in few-electron lions. Dunford, R.W. (Argonne National 
Lab., IL (USA)); Berry, H.G.; Church, D.A.; Dinneen, T.P.; Hass, 
M.; Liu, C.J.; Berrah-Mansour, N.; Pardo, R.C.; Raphaelian, 
M.L.A.; Young, L.; Zabransky, B.J.; Curtis, L.J. Argonne National 
Lab., IL (USA). [1990]. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38. From 5. international 
conference on the physics of highly charged ions; Giessen (Ger- 
many, F.R.); 10-14 Sep 1990. Order Number DE91006561. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We describe recent precision experiments in few-electron ions 
including measurements of the lifetimes of two-photon-emitting lev- 
els in Ni?6+ and Ni?’+, a measurement of the lifetime of the 2°S, 
level in Br°5+ and measurements of the 29S; — 2°, 2 transition 


energies in B°*. 13 refs., 4 figs. 


8554 (CONF-900926-5) Multiphoton spectroscopy of Ryd- 
berg states of small molecules. Pratt, S.T.; McCormack, E.F.; 





Dehmer, J.L.; Dehmer, P.M. Argonne National Lab., IL (USA). 
[1990]. 10p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. From 5. international conference on 
multiphoton processes; Paris (France); 24-28 Sep 1990. Order 
Number DE91006555. Source: OSTI; NTIS; GPO Dep. 

Multiphoton ionization techniques provide a versatile means for 
studying highly excited states of atoms and molecules and provide 
a valuable complement to traditional techniques based on single- 
photon absorption and ionization studies. In this paper we present 
the results of new multiphoton ionization studies of molecular nitro- 
gen and molecular oxygen that serve to illustrate the power of 
these techniques. 30 refs., 3 figs. 


8555 (CONF-901116-32) Excitation curve for auger decay 
of the (1S2S2P)°D state of C*+ formed through RTE [Reso- 
nant Transfer and Excitation]. Shafroth, S.M. (North Carolina 
Univ., Chapel Hill, NC (USA)); McDonald, F.; Benhenni, M.; 
Kessel, Q.; Deveney, E.; Swenson, J.K.; Schulz, M.; Giese, J.P.; 
Schoene, H.; Datz, S.; Dittner, P.F.; Krause, H.F.; Vane, C.R.; 
Jones, N.; Bechthold, U.; Hendrick, LOak Ridge National Lab., TN 
(USA). [1990]. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From 11. international confer- 
ence on the application of accelerators in research and industry; 
Denton, TX (USA); 5-8 Nov 1990. Order Number DE91005023. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The ORNL EN tandem supplied beams of 3.5-9 MeV C*%* ions 
which were incident on a differentially pumped He target. Auger 
electrons emitted by fast C++ ions emerged at 10 deg(lab)w.r.t. the 
incident ion beam. They were detected using a two stage spec- 
trometer with kinematic refocusing. An excitation curve was 
obtained for the (1s2s2p)°D state Auger decay to the ground state 
of C%*. The excitation curve peaks at ~6 MeV, which strongly sup- 
ports the notion that the state is formed through Resonant Transfer 
and Excitation. 10 refs., 2 figs. 


8556 (CONF-901116-36) Two-electron excitation in slow 
lon-atom collisions: Interference among autoionizing states. 
Kimura, M. (Argonne National Lab., IL (USA)); Sato, H.; Mat- 
suzawa, M. Argonne National Lab., IL (USA); Rice Univ., Houston, 
TX (USA). Dept. of Physics. [1990]. 10p. Sponsored by U.S. DOE 
Energy Research; National Science Foundation. DOE Contract 
W-31109-ENG-38. From 11. international conference on the appli- 
cation of accelerators in research and industry; Denton, TX (USA); 
5-8 Nov 1990. Order Number DE91006397. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Structures found in the Auger electron energy distribution that 
are due to interferences resulting from collisions of H* ions with He 
atoms below 5 keV are theoretically studied within a close-coupling 
scheme based on molecular representation. The present study 
identifies the dominant interference-related contributors to the 
structures. These contributors are due to the interferences between 
different autoionizing electronic states, incoming and outgoing parts 
of collisions on a single trajectory, different locations that have the 
same ejected electron energy on a single trajectory, and different 
trajectories. 7 refs., 2 figs. 


8557 (CONF-901188-1) ReSonant coherent excitation of 
Mg''*: Electronic collisions of state specified short-lived ex- 
cited states in a crystal channel. Datz, S. (Oak Ridge National 
Lab., TN (USA)); Dittner, P.F.; Gomez del Campo, J.; Krause, 
H.F.; Rosseel, T.M.; Vane, C.R.; Iwata, |.; Komaki, |.; Kimura, M.; 
Yamazaki, Y.; Fujimoto, F.; Honda, F. Oak Ridge National Lab., TN 
(USA). [1990]. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From 13. Werner Brandt work- 
shop on the interaction of charged particles with matter; Nara 
(Japan); 16-18 Nov 1990. Order Number DE91006156. Source: 
OSTI; NTIS; GPO Dep. 

Hydrogenic ions passing through axial and planar channels can 
be excited from n = 1 to n = 2 when the frequency of perturbation 
by the atoms in the crystal spaced a distance d apart comes into 
resonance with the spacing between eigenstates i and j AE; = 
hK(v;/d) where K is a harmonic 1,2,3--- of the (v,/d) frequency. The 
degeneracy in the n = 2 levels is removed; first by the assymetry 
in the crystal field and second by Stark mixing of 2s with 2p, which 
is caused by the wake field. Thus, the resonant frequency, and 
hence velocity, for excitation to 2p, y is different than that for 2p, 
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and they can be excited selectively. In the present work we used 
Mg"'*, where the n = 2 ionization cross section is small enough to 
permit escape of some of the excited ions from the crystal without 
being ionized by subsequent collisions and with the subsequent 
emission of radiation. Since we can excite different orientations of 
the ion selectively by varying the velocity we can measure the sep- 
arate ionization cross sections for these states by determining the 
yields of totally stripped ions compared to those which emit a Ly a 
x-ray. A comparison of the two channels shows that the probability 
of escape from the crystal without ionizations is greater for ions in 
the 2p, state than those in the 2p, y state. These RCE data and 
are presented as proof of principal for experiments which measure 
electron bombardment ionization cross sections for short lived ex- 
cited states with specific polarization. 


8558 (DOE/ER/13266-7) Theoretical investigation of 
electron-positive ion/atom interactions: Progress report, July 
1, 1987—March 1, 1990. Msezane, A.Z. Clark Atlanta Univ., GA 
(USA). [1990]. 12p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG05-84ER13266. Order Number DE91006844. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: electron-impact excita- 
tion of Ca Il; collisional excitation of oxygen-like Kr by electron 
impact; GOS for dipole-forbidden transitions in Cu |, Zn Il and Mg 
ll; correlation effects in Cd Il; electron scattering from atomic Na; 
collisional excitation of some core-excited Na | quartet states; elec- 
tron excitation of neonlike Na and argonlike K; inner-shell excitation 
of Cr+ by electron-impact; electron impact cross sections for 
boronlike N; photoionization of ground Na; and photoionization of 
ground state K. (LSP) 


8559 (DOE/ER/13394-5) Studies of autoionizing states 
relevant to dielectronic recombination: Progress report, July 
1, 1988—June 30, 1991. Gallagher, T. Virginia Univ., Char- 
lottesville, VA (USA). Dept. of Physics. Jan 1991. 24p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG05-85ER13394. 
Order Number DE91006841. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: autoionization of high 
angular momentum states of Ba; Ba 6pnf autoionizing states; Ba 
5dnd J=4 autoionizing states; autoionization in time varying fields; 
and Mg 3pns and 3pnd autoionizing states. 


8560 (DOE/ER/13751—4) Theoretical atomic collision 
physics: Progress report, 1990-1991. Lane, N.F. (Rice Univ., 
Houston, TX (USA)). Rice Univ., Houston, TX (USA). [1990]. 16p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
87ER13751. Order Number DE91006276. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The theoretical atomic physics at Rice University focuses on 
obtaining a better understanding of the mechanisms that control in- 
elastic collisions between excited atoms and atoms, molecules and 
ions. Particular attention is given to systems and processes that 
are of potential importance to advanced energy technologies. In the 
current year, significant progress has been made in quantitative 
studies of: quenching of low-Rydberg Na atoms in thermal energy 
collisions with He, Ne and Ar atoms; selective excitation resulting 
from charge transfer in collisions of highly stripped jons of He, Li, 
C, and with Li, Na and He atoms and Hz molecules at keV ener- 
gies; differential elastic and single, and double electron transfer in 
He** collisions with He at keV energies; inelastic electron-transfer 
in ultra-low-energy-energy (T=8 to 80K) collisions between *He* 
and “He and *He* and “He; a formalism for ionization by electron 
impact of ions in dense, high temperature plasmas. 


8561 (DOE/ER/53293-2) Electron collisional excitation of 
K- and B-like lons: Progress report, [September 1, 1989—June 
30, 1990]. Msezane, A.Z. Clark Atlanta Univ., GA (USA). Dept. of 
Physics. 30 Jun 1990. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG05-89ER53293. Order Number 
DE91006900. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. CHROMIUM [ONS/electron-ion  colli- 
sions; NITROGEN [ONS/electron-ion collisions; EXCITATION; 
PROGRESS REPORT; CROSS SECTIONS 


8562 (GSI-90-60(prepr.)) The Influence of the nuclear 
shape and of the muonic vacuum polarization on strongly 


ERA Vol. 16, No. 3 247 





64 PHYSICS | 
6403 Atomic, Molecular, and Chemical Physics 


bound electrons. Franosch, T.; Soff, G. Geselischaft fuer Schweri- 
onenforschung mbH, Darmstadt (Germany, F.R.). Oct 1990. 12p. 
Order Number DE91744744. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We calculate the energy levels of K- and L-shell electrons in 
lead, uranium, fermium and in the superheavy system Z = 169 tak- 
ing into account various nuclear charge distributions and the 
muonic vacuum polarization. (orig.). 


8563 (INIS-mf-4754-no.41) International bulletin on atomic 
and molecular data for fusion. No. 41. Smith, J.J. (ed.). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Atomic and 
Molecular Data Unit. Oct 1990 79p. Order Number DE91615161. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Bulletin provides information on atomic and molecular data 
relevant to fusion research. In Part |, the indexed papers are listed 
separately for structure and spectra, atomic and molecular collitions 
and surface interactions. Part Il contains all the bibliographic data 
for both the indexed and non-indexed references. Part Ill contains 
the list of evaluated numerical atomic databases which are stored 
in the IAEA data bank. An author index is included at the end. 


8564 (INIS-SU-220, pp. 79-80) Type A coherent produc- 
tion of positronium atom by photon in crystal. Kunashenko, 
Yu.P.; Pivovarov, Yu.L. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1990. 170p. (in Russian). (CONF-9005296—: 20. 
All-Union conference on physics of charged particle interaction with 
crystals, Moscow (USSR), 28 May 1990). In Theses of the reports 
of the 20. All-union conference on physics of charged particle inter- 
action with crystals. Order Number DE91003054. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. 2 refs. POSITRONIUMcrystals; POSITRONIUM/ 
photoproduction; ATOMS; BORN APPROXIMATION; DIFFEREN- 
TIAL CROSS SECTIONS; ENERGY DEPENDENCE; INCIDENCE 
ANGLE; ORIENTATION; PHOTONS; POSITRONIUM; CRYSTALS; 
PHOTOPRODUCTION; TOTAL CROSS SECTIONS 


8565 (JAERI-M-90-162) Electron temperature of Gd 
plasma produced by laser resonance ionization. Ogura, Koichi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Arisawa, Takashi; Kobana, Akira; Shi- 
bata, Takemasa. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Sep 1990. 19p. (in Japanese). Order Number 
DE91744833. Source: OSTI; NTIS (US Sales Only); INIS. 

In Atomic Vapor Laser Isotope Separation (AVLIS), it is neces- 
sary to extract ions efficiently from plasma produced by laser 
resonance ionization. It is important to know electron temperature 
of the plasma, since the aimed isotope ions are accelerated by 
electric potential of the order of electron temperature in the 
plasma. In this paper the electron temperature of Gd plasma pro- 
duced by laser resonance ionization was measured by a Langmuir 
probe. This measured electron temperature, 0.05~0.08eV, is much 
lower than the released electron energy and is close to the atomic 
excitation temperature of Gd. This result seems to show that elec- 
trons collide with Gd atoms with excitated or de-excitated ground 
or metastable Gd atoms, and the electron temperature becomes 
close to the atomic excitation temperature. (author). 


8566 (PNL-SA-18461) Variational transition state theory 
calculations of tunneling effects on concerted hydrogen mo- 
tion in water clusters and formaldehyde/water clusters. Garrett, 
B.C. (Pacific Northwest Lab., Richland, WA (USA)); Melius, C.F. 
Pacific Northwest Lab., Richland, WA (USA). Aug 1990. 18p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO6- 
76RL01830. (CONF-9008178-1: North Atlantic Treaty Organization 
advanced studies institute on theoretical and computational models 
for organic chemistry, Vimeiro (Portugal), 26 Aug - 8 sep 1990). 
Order Number DE91005704. Source: OSTI; NTIS; GPO Dep. 

The direct participation of water molecules in aqueous phase re- 
action processes has been postulated to occur via both single-step 
mechanisms as well as concerted hydrogen atom or proton shifts. 
In the present work, simple prototypes of concerted hydrogen atom 
transfer processes are examined for small hydrogen-bonded water 
clusters — cyclic trimers and tetramers — and hydrogen-bonded 
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clusters of formaldehyde with one and two water molecules. Rate 
constants for the rearrangement processes are computed using 
variational transition state theory, accounting for quantum mechani- 
cal tunneling effects by semiclassical ground-state adiabatic 
transmission coefficients. The variational transition state theory cal- 
culations directly utilize selected information about the potential 
energy surface along the minimum energy path as parameters of 
the reaction path Hamiltonian. The potential energy information is 
obtained from ab ignite electronic structure calculations with an 
empirical bond additivity correction (the BAC-MP4 method). 
Tunneling is found to be very important for these concerted re- 
arrangement processes — the semiclassical ground-state adiabatic 
transmission coefficients are estimated to be as high as four order 
of magnitude at room temperature. Effects of the size of the cluster 
(number of water molecules in the cyclic complex) are also 
dramatic — addition of a water molecule is seen to change the cal- 
culated rates by orders of magnitude. 36 refs., 10 figs. 


8567 (PNL-SA-18538) Correlations between charged par- 
ticles emitted In lon-molecule collisions. DuBois, R.D. (Pacific 
Northwest Lab., Richland, WA (USA)); Herrmann, R.; Doerner, R.; 
Euler, J.; Ulimann, K.; Feng, J. Pacific Northwest Lab., Richland, 
WA (USA). Sep 1990. 3p. Sponsored by Bundesministerium fuer 
Forschung und Technologie; U.S. DOE Energy Research; Fulbright 
Commission. DOE Contract AC06-76RL01830. (CONF-900923-7: 
5. international conference on the physics of highly charged ions, 
Giessen (Germany, F.R.), 10-14 Sep 1990). Order Number 
DE91005557. Source: OSTI; NTIS; INIS; GPO Dep. 

A new experimental apparatus for studying correlations between 
charged particles emitted in ion-atom collisions is described. The 
apparatus consists of two channelplate detectors, each equipped 
with position sensitive anodes. Time correlated events in both de- 
tectors provide information about correlated charged particle 
emission. Initial test studies of dissociative double ionization for He 
and No targets are reported here. 


8568 (SAND-90-2539C) Scattering of photons from 
atomic electrons. Pratt, R.H. (Pittsburgh Univ., PA (USA). Dept. of 
Physics and Astronomy); Zhou, B.; Bergstrom, P.M. Jr.; Kissel, L.; 
Pisk, K.; Suric, T. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 10p. Sponsored by U.S. DOE Defense Programs; National 
Science Foundation. DOE Contract AC04-76DP00789. Grant 
PHY-9005763;Grant INT-8704953;Grant PHY-89015P. (CONF- 
9010298—1: International workshop on radiative properties of hot 
dense matter, Sarasota, FL (USA), 22-26 Oct 1990). Order Num- 
ber DE91006268. Source: OSTI; NTIS; INIS; GPO Dep. 

Validity of simpler approaches for elastic and inelastic photon 
scattering by atoms and ions is assessed by comparison with 
second-order S-matrix predictions. A simple scheme for elastic 
scattering based on angle-independent anomalous scattering fac- 
tors has been found to give useful predictions near and below 
photoeffect thresholds. In inelastic scattering, major deviations are 
found from A®-based calculations. Extension of free-atom and free- 
ion cross sections to the dense plasma regime is discussed. 20 
refs., 6 figs. 


8569 (SHIM-89) Swift heavy lions in matter. Grand Accel- 
erateur National d’lons Lourds (GANIL), 14 - Caen (France). 1989. 
262p. (CONF-8905283—: SHIM 89: 1. international symposium on 
swift heavy ions in matter, Caen (France), 16-19 May 1989). Order 
Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

The 1989 Symposium on Swift Heavy lons in Matter is reported. 
The aim of the symposium is to evidence another aspect of heavy 
ions research at the interplay between atomic and solid state 
physics. The scope of the Symposium includes the fundamental 
aspects of heavy ion excitation, ionization, charge exchange, en- 
ergy loss, energy dissipation and relaxation in solids, channeling 
and coherent effects in crystals and ion induced modifications of 
materials. 


8570 (SHIM-89, pp. 37-41) Resonant transfer and excita- 
tion in swift, heavy few-electron projectiles. Mokler, P.H. 
(Gesellschaft fuer Schwerionenforschung m.b.H. Darmstadt (DE)); 
Reusch, S.; Stoehlker, Th.; Schuch, R.; Schulz, M.; Wintermeyer, 
G.; Stachura, Z.; Warezak, A.; Mueller, A.; Awaya, Y.; Kambara, T. 
Grand Accelerateur National d’'lons Lourds (GANIL), 14 - Caen 
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(France). 1989. (CONF-8905283—: SHIM 89: 1. international sym- 


posium on swift heavy ions in matter, Caen (France), 16-19 May 
1989). In Swift Heavy lons in Matter. 262p. Order Number 
DE91740666. Source: OSTI; NTIS (US Sales Only). 

Resonant transfer and excitation (RTE) processes, in heavy ion- 
atom collisions charge exchange are discussed. The excitation 
functions for KLN-RTE processes as a function of the beam en- 
ergy, for different elements, are presented. The study shows that 
RTE is well understood for medium heavy projectiles. The X-ray/X- 
ray coincidence technique allows isolating single resonances and 
can be used for spectroscopic investigations of heavy few-electron 
systems. 


8571 (SHIM-89, pp. 69-71) Atomic excitation by charge 
exchange of heavy ions in gas and solids. Chetioui, A. (Paris-6 
Univ., 75 (FR)); Wohrer, K.; Rozet, J.P.; Stephan, C.; Ben Salah, 
F.; Touati, A.; Politis, M.F.; Vernhet, D. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283-: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The angular distribution of the 2P — 1 S transitions following 
electron capture of 35 MeV/u Kr ions was measured in neon, 
argon, carbon, silicon and copper targets. Very thin solid targets 
were used for insuring single collision conditions. Polarizations of 
the Lyman alpha-X rays emitted by projectiles after capture were 
calculated from the best fit of their measured angular distributions. 
Theoretical polarizations of Lyman alpha lines including cascade 
contribution are also reported. 


8572 (SHIM-89, pp. 73-77) Heavy ion channeling in crys- 
tals. Poizat, J.C. (Lyon-1 Univ., 69 - Villeurbanne (FR). Inst. de 
Physique Nucleaire); Castro Faria, N.V. de; Chevallier, M.; Farizon- 
Mazuy, B.; Gaillard, M.J.; Genre, R.; Kirsch, R.; Remillieux, J.; 
Andriamonje, S.; Anne, R.; Cohen, C.; L’Hoir, A.; Moulin, J.;Grand 
Accelerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1989. (CONF-8905283-—: SHIM 89: 1. international symposium on 
swift heavy ions in matter, Caen (France), 16-19 May 1989). In 
Swift Heavy lons in Matter. 262p. Order Number DE91740666. 
Source: OSTI; NTIS (US Sales Only). 

The results of two experimental investigations in which the chan- 
neling effects on electron loss and capture appear successively are 
discussed. The experiments were performed with a 27 MeV xenon 
beam at Ganil facility. The x-ray spectrum emitted by a Si crystal is 
obtained. The charge and the energy of the transmitted ions was 
analyzed. The charge state distributions of Xe ions transmitted 
through the Si crystal in random conditions and for < 100 > axial 
alignment are shown. The angular dependence of Ly a yield is il- 
lustrated. The electron density map in a Si crystal is given. 


8573 


(SHIM-89, pp. 81-82) Theoretical approaches of 
structural modifications induced by ion irradiations. Martin, G. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 


(FR). Dept. de Technologie); Bellon, P. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283-: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The relaxation of the microstructure of solids after elementary 
excitation is discussed. A stochastic treatment of thermal jumps, 
which restore long range order and occur one by one, is summa- 
rized. It is based on a Fokker Planck approximation of the relevant 
master equation. Three main classes of stability criteria for phases 
under irradiation are reviewed. Stored energy arguments, the phe- 
nomenology of ballistic effects and cascade size effects are 
considered. 


8574 (SHIM-89, pp. 89-92) New measurements of the 
mean equilibrium charge of MeV/u heavy ions inside the cold 
matter with the H* emission probe. Brunelle, A. (Paris-11 Univ., 
91 - Orsay (FR). Inst. de Physique Nucleaire); Della-Negra, S.; De- 
pauw, J.; Joret, H.; Le Beyec, Y.; Wien, K. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283-: SHIM 89: 1. international symposium on swift heavy 


ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The experimental procedures and the results concerning equilib- 
rium charge states, obtained with ion beam of ** S and 127 | at 
different energies, are reviewed. The results are compared with 
theoretical predictions. The H* emission is used as a probe to de- 
termine the charge state of the projectile. The H* yield from a 
carbon target as a function of the incident charge state of '27 | ions 
at 127 MeV is plotted. The results obtained with 92S, “° Ar, ® Kr 
and 127 | ions at the target surface and outside the target are sum- 
marized. 


8575 (SHIM-89, pp. 93-94) Status of the theory of MeV- 
jon electronic stopping induced desorption. Hilf, E.R. 
(Oldenburg Univ. (DE). Dept. of Physics); Kammer, H-.F.; 
Nitzschmann, B. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283—: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

The present status of the theoretical model calculations on elec- 
tronic stopping of MeV ions, the subsequent self-organization of 
the electron shower into plasmons/excitons and its entropic cou- 
pling mechanism are reviewed. All the possible electron to electron 
scattering processes, the formula of the individual processes being 
well known are examined. The global complex process dominated 
by electron-electron interactions between electrons of the sec- 
ondary electron cloud are overviewed. The forming plasmon/ 
exciton pulse to the passed by atomic bonds are discussed. The 
results of a large three-dimensional molecular dynamics calculation 
are presented. 


8576 (SHIM-89, pe. 43-45) Double differential stopping 
powers of 1.4 MeV/U U* in Ne and Ar derived from electron 
production and multiple ionization cross sections. Ramm, U. 
(Frankfurt Univ. (DE). Inst. fuer Kernphysik); Euler, J.; Kelbch, C.; 
Kelbch, S.; Koch, R.; Ullrich, J.; Schmidt-Boecking, H.; Kraft, G.; 
Olson, R.E. Grand Accelerateur National d’lons Lourds (GANIL), 
14 - Caen (France). 1989. (CONF-8905283-—: SHIM 89: 1. interna- 
tional symposium on swift heavy ions in matter, Caen (France), 
16-19 May 1989). In Swift Heavy lons in Matter. 262p. Order 
Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

Target multiple ionization cross sections and doubly differential 
electron emission cross sections, as a function of the electron en- 
ergy and the electron emission angle, are measured for 1.4 MeV/U 
collisions of U°S+ on Ne and Ar. The electron energies were mea- 
sured, in the 200-4000 eV range, using a double focussing 
hemispherical electrostatical sector analyzer. A time-of-flight tech- 
nique was used for measuring multiple ionization cross sections. 
The mean energy losses per collision transferred into ionization 
and Kinetic energy of the emitted electrons are calculated. The sin- 
gle and double ionization density in matter are estimated. 


8577 (SHIM-89, pp. 137-139) Charge state evolution and 
convoy electron production in ion solid interaction. Schramm, 
R. (Muenchen Univ. Garching, (DE). Sektion Physik); Oswald, W.; 
Betz, H.D. Grand Accelerateur National d’lons Lourds (GANIL), 14 
- Caen (France). 1989. (CONF-8905283—-: SHIM 89: 1. interna- 
tional symposium on swift heavy ions in matter, Caen (France), 
16-19 May 1989). In Swift Heavy lons in Matter. 262p. Order 
Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

Charge and excitation states of the projectile in ion solid 
interaction are studied. The cross sections associated to charge- 
exchange, ionization, excitation and de-excitation processes are 
determined by combining x-ray spectroscopy and charge state 
measurements. The evolution of charge and excitation states is re- 
constructed during the passage of the ions through carbon foils. 
The production of convoy electrons emerging from the foils is mod- 
elled. 


8578 (SHIM-89, pp. 141-142) Experimental and theoretical 
study of two center electron emission in 25-MeV/u M*°* + He 
collisions. Stolterfoht, N. (Hahn-Meitner - Institut Berlin, G.m.b.H. 
(DE)); Schneider, D.; Tanis, J.; Altevogt, H.; Salin, A.; Fainstein, 
P.D.; Rivarola, R.; Grandin, J.P.; Stolterfoht, N.; Scheurer, J.N.; 
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Andriamonje, S.; Bertault, D.; Chemin, J.F. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283-: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The two-center aspect of electron emission in collisions with fast, 
multiply charge projectiles is investigated. The experiments were 
performed at Ganil facility. The enefgy and angular distributions 
are measured for electrons produced by a 25 MeV Mo*°* beam on 
He, under single-collision conditions. Electrons giving doubly differ- 
ential cross sections were observed. The study shows that 
two-center electron emission is important for ions with energies in 
the GeV range. 


8579 (SHIM-89, pp. 145-147) Investigation of quasimolec- 
ular - and K - X - Ray production in close collisions of H - like 
Kr ions on Mo. Wintermeyer, G. (Heidelberg Univ. (DE). 
Physikalisches Inst.); Gabr, M.; Dangendorf, V.; Schmidt-Boecking, 
H.; Mokler, P.; Reusch, S.; Tserruya, L.; Kambara, T.; Schuch, R. 
Grand Accelerateur National d'lons Lourds (GANIL), 14 - Caen 
(France). 1989. (CONF-8905283—: SHIM 89: 1. international sym- 
posium on swift heavy ions in matter, Caen (France), 16-19 May 
1989). In Swift Heavy lons in Matter. 262p. Order Number 
DE91740666. Source: OSTI; NTIS (US Sales Only). 

The results of the experiments carried out to study the formation 
of superheavy systems are discussed. The influence of nuclear re- 
actions on the interference structures is considered. The probability 
for the existence of a K-vacancy after the collision in target and 
projectile with H-like and Li-like Krypton ions colliding with a 5.9 
microns/sg cm Molybdenum target were measured. The photon 
emission probabilities for elastic collisions and for collisions in coin- 
cidence with inelastic reactions are presented. 


8580 (SHIM-89, pp. 149-151) 2p populations of highly 
charged krypton ions in carbon folls. Denis, A. (Lyon-1 Univ., 
69 - Villeurbanne (FR)); Desesquelles, J.; Martin, S. Grand Accel- 
erateur National d’lons Lourds (GANIL), 14 - Caen (France). 1989. 
(CONF-8905283-: SHIM 89: 1. international symposium on swift 
heavy ions in matter, Caen (France), 16-19 May 1989). In Swift 
Heavy lons in Matter. 262p. Order Number DE91740666. Source: 
OSTI; NTIS (US Sales Only). 

The results of the experiments for measuring the changes of 2p 
populations in He-, Li- and Be-like krypton ions emerging from car- 
bon foils, at 35 MeV/A. are discussed. Different initial charge states 
are used. The best combination of incident charge state and foil 
thickness are determined. The atomic structure in highly charged 
ions is measured. The intensity curves with 32+ and 33* krypton 
initial charge states versus target thickness are shown. The results 
are consistent with general trends for electron loss cross sections. 


8581 (SHIM-89, pp. 153-155) Multiple ionization of rare 
gases target atoms by 27MeV/amu Xe52* and 35 MeV/amu Kr 
36* lons. Hennecart, D. (institut des Sciences de la Matiere du 
Rayonnement (ISMRA), 14 - Caen (FR)); Husson, X.; Lecler, D.; 
Lesteven-Vaisse, |.; Grandin, J.P. Grand Accelerateur National 
d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283—: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The results of the experiments carried out for determining the 
absolute effective cross sections for multiple ionization processes 
are discussed.. The ionization of Ne and Ar atoms by 27MeV/amu 
Xe 52* ions, He, Ne and Ar atoms by 35 MeV/amu Kr 36+ ions is 
investigated. The relative production rates for different charge 
states of the target are determined. The absolute total cross sec- 
tion for charge production is obtained. Time-of-flight techniques 
were applied. Experimental and theoretical data are compared. 


8582 (SHIM-89, pp. 157-159) Kinetics of multicharged re- 
coll ions produced in swift heavy ion atom collisions. Grandin, 
J.P. (Centre d'information et de Recherches sur les lons Lourds, 
14 - Caen (FR)); Hennecart, D.; Husson, X.; Lecler, D.; Lesteven- 
Vaisse, |. Grand Accelerateur National d’lons Lourds (GANIL), 14 - 
Caen (France). 1989. (CONF-8905283-: SHIM 89: 1. international 
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symposium on swift heavy ions in matter, Caen (France), 16-19 
May 1989). In Swift Heavy lons in Matter. 262p. Order Number 
DE91740666. Source: OSTI; NTIS (US Sales Only). 

The determination of average recoil energies for Ne 7* to 9* and 
Ar 9* to 16* ions produced by 27 MeV/amu Xe 52* projectile ions 
are determined. A time-of-flight spectrometer, used for charge state 
analysis, is sketched. It is shown that the time-of-flight of an ion 
becomes a linear function of its initial velocity component along the 
extraction axis. The theoretical time-of-flight peak profiles are cal- 
culated for different values of the ratio between velocity at the 
center, and the half width of the gaussian distribution of the recoil 
velocities. 


8583 (SHIM-89, pp. 161-163) Coincident convoy electron 
production and transport in thin solids. Kemmier, J. (inst. fuer 
Kernphysik Frankfurt, Univ., (DE)); Heil, O.; Keller, N.; Koschar, P.; 
Rothard, H.; Kroneberger, K.; Groeneveld, K.O.; Sellin, |.A. Grand 
Accelerateur National d'lons Lourds (GANIL), 14 - Caen (France). 
1989. (CONF-8905283-: SHIM 89: 1. international symposium on 
swift heavy ions in matter, Caen (France), 16-19 May 1989). In 
Swift Heavy lons in Matter. 262p. Order Number DE91740666. 
Source: OSTI; NTIS (US Sales Only). 

The shape of the double differential convoy electron distributions 
for different carbon target thicknesses is investigated. The experi- 
ments carried out for Ni 28* and Ni 27* with 15.6 MeV/u are 
discussed. The results show that the shape of the doubly differen- 
tial distribution is changed by inelastic scattering events and by the 
change in the contribution of ECC or ELC processes. To exclude 
ELC processes coincidence measurements between convoy elec- 
trons and projectile ions of a specific charge state were performed. 


8584 (SHIM-89, pp. 169-171) Non equilibrium lonization 
state of swift heavy ions in dense matter. Maynard, G. (Paris-11 
Univ., 91 - Orsay (FR). Lab. de Physique des Plasmas); Deutsch, 
C. Grand Accelerateur National d'lons Lourds (GANIL), 14 - Caen 
(France). 1989. (CONF-8905283—: SHIM 89: 1. international sym- 
posium on swift heavy ions in matter, Caen (France), 16-19 May 
1989). In Swift Heavy lons in Matter. 262p. Order Number 
DE91740666. Source: OSTI; NTIS (US Sales Only). 

A theoretical description for the variation of the projectile ioniza- 
tion state is presented. The case of 1.5 MeV/u iodine ions in 
carbon and gold targets is discussed. The average atom model 
with hydrogenic levels and screening constants is applied. In cold 
target, the two main processes are bound-bound recombination, 
calculated in the eikonal approximation, and the ion ionization is 
determined using the classical BEA approximation. In the two tar- 
gets, projectiles have several electrons in excited state, which is in 
agreement with experimental results on the increase of projectile 
charge state at the exit of the solid. The dielectronic recombination 
to the ionization state is analyzed. 


8585 (SHIM-89, pp. 187-189) Radiative electron capture 
by bare - and one-electron ions channeled in silicon crystals. 
Vane, C.R. (Oak Ridge National Lab., TN (US)); Datz, S.; Dittner, 
P.F.; Krause, H.F.; Miller, P.D.; Jones, N.L.; Rosseel, T.M.; Giese, 
J.P.; Schoene, H.; Schulz, M.; Peterson, R.S. Grand Accelerateur 
National d'lons Lourds (GANIL), 14 - Caen (France). 1989. Con- 
tract DE-AC05-840R21400. (CONF-8905283-: SHIM 89: 1. 
international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

The phenomenon of radiative electron capture, for sulfur ions in 
silicon crystal, is studied. Sulfur 15+ and 16+ ions with 120 to 200 
MeV were channeled through silicon crystals aligned in the <110> 
orientation. Experiments using hydrogen or helium targets are also 
reported. A plot of measured and calculated radiative electron cap- 
ture peak centroid energies and widths is displayed. The 
charge-state distributions of channeled ions exiting the crystals 
were measured using an electrostatic charge-state analyzer. The 
ion charge was found to be nearly frozen at the incoming state, 
and the incident charge state (15+ or 16+) typically comprising 
more than 80% of the final charge-state distribution. 


8586 (UCRL-JC—103867-Rev.1) X-ray and Auger transi 
tions In atoms and lions: Revision 1. Chen, Mau Hsiung. 
Lawrence Livermore National Lab., CA (USA). [1990]. 19p. 





Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-900757-—7-Rev.1: X-90: 15th international 
conference on X-ray and inner-shell processes, Knoxville, TN 
(USA), 9-13 Jul 1990). Order Number DE91006509. Source: OSTI; 
NTIS; GPO Dep. 

Theoretical calculations of x-ray and Auger transition rates for 
atoms based on independent-particle models and for highly- 
charged ions using the multiconfiguration Dirac-Fock method are 
reviewed. The deficiency of the independent-particle mode is dis- 
cussed. Effects of relativity, intermediate coupling and configuration 
interaction on the transition rates are examined. For the highly- 
charged ions with many-open shells, the trends of Auger rates and 
oscillator strengths along a isoelectronic sequence are strongly 
perturbed by the frequent occurrences of level crossings. Care 
should be taken in identifying the level crossings when using the 
isoelectronic interpolation or extrapolation to obtain the transition 
rates. 63 refs., 10 figs. 


8587 (UCRL-JC—104217) Advances in_ time-dependent 
methods for multiphoton processes. Kulander, K.C.; Schafer, 
K.J.; Krause, J.L. Lawrence Livermore National Lab., CA (USA). 
Sep 1990. 15p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-900926-6: 5. international con- 
ference on multiphoton processes, Paris (France), 24-28 Sep 
1990). Order Number DE91006712. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper discusses recent theoretical results on above thresh- 
old ionization harmonic generation and high-frequency, high 
intensity suppression of ionization. These studies of multiphoton 
processes in atoms and molecules for short, intense pulsed optical 
lasers have been carried out using techniques which involve the 
explicit solution of the time-dependent Schroedinger equation. 43 
refs., 5 figs. 


8588 (UCRL-JC—105464) Linearization algorithms for line 
transfer. Scott, H.A. Lawrence Livermore National.Lab., CA (USA). 
6 Nov 1990. 12p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. (CONF-9011149-6: 1990 nuclear 
explosives code developers’ conference, Monterey, CA (USA), 6-9 
Nov 1990). Order Number DE91005262. Source: OSTI; NTIS; 
GPO Dep. 

Complete linearization is a very powerful technique for solving 
multi-line transfer problems that can be used efficiently with a vari- 
ety of transfer formalisms. The linearization algorithm we describe 
is computationally very similar to ETLA, but allows an effective 
treatment of strongly-interacting lines. This algorithm has been im- 
plemented (in several codes) with two different transfer formalisms 
in all three one-dimensional geometries. We also describe a varia- 
tion of the algorithm that handles saturable laser transport. Finally, 
we present a combination of linearization with a local approximate 
operator formalism, which has been implemented in two dimen- 
sions and is being developed in three dimensions. 11 refs. 


6404 Fluid Physics 
Refer also to citation(s) 7670, 7712, 7727, 7957, 7958 


8589 (CEA-N-2638) Homogeneization of Stokes and 
Navier-Stokes equations. Allaire, G. CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Etudes 
Mecaniques et Thermiques; Paris-6 Univ., 75 (France). Apr 1990. 
371p: (In French). Order Number DE91744273. Source: OSTI; 
NTIS (US Sales Only). 

This thesis is devoted to homogenization of Stokes and Navier- 
Stokes equations with a Dirichlet boundary condition in a domain 
containing many tiny obstacles. Tipycally those obstacles are dis- 
tributed at the modes of a periodic lattice with same small period in 
each axe’s direction, and their size is always asymptotically smaller 
than the lattice’s step. With the help of the energy method, and 
thanks to a suitable pressure’s extension, we prove the conver- 
gence of the homogenization process when the lattice’s step tends 
to zero (and thus the number of obstacles tends to infinity). For a 
so-called critical size of the obstacles, the homogenized problem 
turns out to be a Brinkman’s law (i.e. Stokes or Navier-Stokes 
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equation plus a linear zero-order term for the velocity in the mo- 
mentum equation). For obstacles which have a size smaller than 
the critical one, the limit problem reduces to the initial Stokes or 
Navier-Stokes equations, while for larger sizes the homogenized 
problem a Darcy's law. Furthermore, those results have been ex- 
tended to the case of obstacles included in a hyperplane, and we 
establish a simple model of fluid flows through grids, which is 
based on a special form of Brinkman’s law. 


8590 (CONF-901101—78) Evaluation of a _ central 
difference-like method for the solution of the 
convection-difftusion equation. Tzanos, C.P. Argonne National 
Lab., IL (USA). [1990]. 6p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract W-31109-ENG-38. From American Nuclear 
Society winter meeting; Washington, DC (USA); 11-15 Nov 1990. 
Order Number DE91006550. Source: OSTI; NTIS; INIS; GPO Dep. 

For the numerical solution of the transport equation that de- 
scribes the convection and diffusion of various physical quantities 
(@.g., momentum, heat, and material concentrations) first-order up- 
wind schemes are widely used. For example, first order upwind 
differencing is used in codes like COMMIX and PHOENICS. These 
schemes are simple and always give oscillation-free and physically 
plausible solutions. However, due to false diffusion, at high Peclet 
numbers their accuracy on practical meshes is poor. In previous 
work, a central-difference-like method was presented that even 
with a coarse mesh produces oscillation-free solutions and of supe- 
rior accuracy than the upwind scheme. For the evaluation of this 
method, previous work used the test problem of Smith and Hutton 
for Peclet numbers ranging from 10 to oo. To further evaluate this 
method, in this work results are presented from its application to 
another benchmark problem of computational. fluid dynamics. This 
problem is laminar isothermal flow in a square cavity driven by a 
sliding lid. 7 refs., 1 fig. 


8591 (DOE/ER/13916-2) [Turbulence and spatio-temporal 
chaos]: Summary report. Ohio State Univ. Research Foundation, 
Columbus, OH (USA). Dept. of Physics. [1990]. 11p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-88ER13916. Or- 
der Number DE91006159. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses Saffman-Taylor instability; cylinder wake; 
Levy walk and turbulent channel flow; bubble motion and bubble 
streams; spinal turbulent and wetting; collective behavior of a cou- 
pled map system with a conserved quantity; stability of temporally 
periodic states; generic nonergodic behavior in continuous 
systems; characterization of unstable periodic orbits; in low- 
dimensional chaotic attractors and repellers; and Ginzburg-Landau 
theory for oil-water-surfactant mixture. 


8592 (DOE/ER/14014-T1) Exact calculations of phase and 
membrane equilibria for complex fluids by Monte Carlo simu- 
lation: Progress report. Panagiotopoulos, A.Z. Cornell Univ., 
Ithaca, NY (USA). School of Chemical Engineering. 28 Aug 1990. 
12p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-89ER14014. Order Number DE91006296. Source: OSTI; 
NTIS; GPO Dep. 

The general objective of this project is the investigation of phase 
equilibria for complex fluids using a novel methodology, Monte 
Carlo simulation in the Gibbs ensemble. The methodology enables 
the direct determination of the properties of two coexisting fluid 
phases (@.g. a liquid at equilibrium with its vapor) from a single 
computer experiment, and is applicable to multicomponent systems 
with arbitrary equilibrium constraints imposed. The specific goals of 
this work are to adapt the Gibbs technique to (a) highly asymmetric 
mixtures with large differences in size and potential energies of in- 
teraction (b) chain molecules and (c) ionic systems. Significant 
progress has been made in all three areas. In this paper, we will 
briefly describe the progress made in each area, using the same 
numbering scheme for the tasks as in the original proposal. 


8593 (DOE/ER/45082-T3) Neutron studies of liquid and 
solid helium: Progress report, May 1, 1986—April 30, 1987. 
Glyde, H.R. Delaware Univ., Newark, DE (USA). Dept. of Physics. 
Apr 1987. 27p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-84ER45082. Order Number DE91006311. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The progress made during 5/1/86-4/31/87 under contract No. 
F902- 34ER45082 is reported. The validity of the Impulse Approxi- 
mation (IA) to the dynamic form factor, S(Q,w), has been 
investigated using realistic models of solid helium. The calculations 
suggest that the IA can be used to obtain the momentum distribu- 
tion, n(p), within 1% at Q = 30 A-", if S(Q,w) is first symmetrized 
about the recoil frequency, wr. For solid helium under pressure 
(e.g. 5 kbar) a Q > 50 A —" is required. The S(Q,w) in liquid °He 
and “He in the wave vector transfer range 3 < Q < 10 A-' has 
been evaluated, beginning from the pair potential. The general 
shape and width of S(Q,w) obtained agrees well with existing ex- 
periment. The width of S(Q,w) is found to oscillate as a function of 
Q in “He but not in 9He. The dynamics of atoms adsorbed in solid 
layers on surfaces has been studied using self-consistent methods. 


8504 (EGG-M-89428) LTE [local thermodynamic equilib- 
rium] and non-LTE gas temperatures in loaded and unloaded 
plasmas during spraying of NIAI powders. Eddy, T.L. (idaho 
National Engineering Lab., Idaho Falls, ID (USA)); Detering, B.A.; 
Wilson, G.C. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 
6p. Sponsored by U.S. DOE Nuclear Energy; U.S. Department of 
the Interior. DOE Contract AC07-761D01570. Contract J0134035. 
(CONF-900520-2: 3. national thermal spray conference and expo- 
sition, Long Beach, CA (USA), 21-24 May 1990). Order Number 
DE91006127. Source: OSTI; NTIS; GPO Dep. 

The purpose of this research is to contribute to the science of 
the complex particle plasma interaction in the plasma spray 
process. The relationship between the chaotic torch, the nonequi- 
librium plasma, the accelerating vaporizing particle, and the particle 
substrate interaction must be understood to relate coating charac- 
teristics to process parameters. This will lead to improved models, 
scalability, and appropriate monitoring and control of the process. 
This work focuses on the nonequilibrium plasma plume through 
which the particles must pass. Present models are based on the 
best knowledge available, but do not predict particle size, velocity, 
and surface temperatures that are consistent with experiments. 
Plasmas at pressures at and below atmospheric have been shown 
to deviate from local thermodynamic equilibrium (LTE). 15 refs., 5 
figs. 


8595 (INIS-mf-12175) Experimental investigation on 
transcritical heat transfer in He Il. Mitteilungen aus dem Max- 
Planck-institut fuer Stroemungsforschung. Schwerdtner, M. v. 
Max-Planck-Institut fuer Stroemungsforschung, Goettingen (Ger- 
many, F.R.). 1988 73p. (In German). Order Number DE91744640. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The propagation of plane second-sound waves has been investi- 
gated in a quadratic channel of 2.6x2.6 cm? cross section and 8 
cm length. The evolution of temperature, counterflow velocity, and 
superfluid vortex-line density has been measured. In agreement 
with current theories, the initial value of the vortex-line density re- 
maining from the previous heat pulse increases induced by the 
counterflow velocity. If during the passage of the pulse enough vor- 
tex lines have been produced, the mutual friction force leads to a 
decrease of the counterflow velocity and hence of the heat flux. 
Then near the heater the energy is stored leading to a large rise in 
temperature instead of being transported by the second-sound 
wave. Further downstream, the mutual friction force is less signifi- 
cant, due to the decrease in counterflow velocity, resulting in the 
production of fewer superfluid vortex lines. Thus a (strongly 
damped) second-sound propagation takes place, superimposed by 
a diffusion process that causes the pulse to diverge during propa- 
gation. From a large number of temperature measurements, a 
criterion for the occurence of supercritical heat transport has been 
derived, taking into account bath temperature, pulse duration, heat 
flux and, in addition, the repetition rate, thus leading to a better ap- 
proach to the measured values than current theories. (orig.). 


8596 (LA-UR-90-4391) FLIP-MHD: A _particle-in-cell 
method for magnetohydrodynamics. Brackbill, J.U. Los Alamos 
National Lab., NM (USA). [1990]. 5p. Sponsored by U.S. DOE Of- 
fice of Administration and Human Resource Management. DOE 
Contract W-7405-ENG-36. (CONF-9009269-5: US-Japan work- 
shop on advances in simulation techniques applied to plasmas and 
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fusion, Los Angeles, CA (USA), 26-28 Sep 1990). Order Number 
DE91005940. Source: OSTI; NTIS; INIS; GPO Dep. 

A particle-in-cell (PIC) method, FLIP is extended to magnetohy- 
drodynamic (MHD) flow in two dimensions. Particles are used to 
reduce computational diffusion of the magnetic field. FLIP is an ex- 
tension of “classical” PIC, where particles have mass, but every 
other property of the fluid is stored on a grid. In FLIP, particles 
have every property of the fluid, so that they provide a complete 
Lagrangian description not only to resolve contact discontinuities 
but also to reduce computational diffusion of linear and angular 
momentum. The interactions among the particles are calculated on 
a grid, for convenience and economy. The present study extends 
FLIP to MHD, by including information about the magnetic field 
among the attributes of the particles. 6 refs. 


8597 (NIFS-16) Magnetohydrodynamics cellular au- 
tomata. Hatori, Tadatsugu. National Inst. for Fusion Science, 
Nagoya (Japan). Feb 1990. 26p. Order Number DE91744808. 
Source: OSTI; NTIS (US Sales Only); INIS. 

There has been a renewal of interest in cellular automata, partly 
because they give an architecture for a special purpose computer 
with parallel processing optimized to solve a particular problem. 
The lattice gas cellular automata are briefly surveyed, which are 
recently developed to solve partial differential equations such as 
hydrodynamics or magnetohydrodynamics. A new model is given in 
the present paper to implement the magnetic Lorentz force in a 
more deterministic and local procedure than the previous one. (au- 
thor). 


8598 (Y/DW-879) Standard Leak Calibration Facility soft- 
ware system. McClain, S.K. Oak Ridge Y-12 Plant, TN (USA). Jun 
1989. 86p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO5-840R21400. Order Number DE91006689. Source: 
OSTI; NTIS; GPO Dep. 

A Standard Leak Calibration Facility Software System has been 
developed and implemented for controlling, and running a standard 
Leak Calibration Facility. Primary capabilities provided by the soft- 
ware system include computer control of the vacuum system, 
automatic leak calibration, and data acquisition, manipulation, and 
storage. 
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8599 (ANL-HEP-CP-90-51) Scientific research In the So- 
viet Union. Mtingwa, S.K. Argonne National Lab., IL (USA). High 
Energy Physics Div. 19 Mar 1990. 20p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. (CONF- 
9003115—2: 17. annual day of scientific lectures and 13. annual 
meeting of the National Society of Black Physicists, Baton Rouge, 
LA (USA), 21-24 Mar 1990). Order Number DE91006058. Source: 
OSTI; NTIS; INIS; GPO Dep. 

| report on the scientific aspects of my US/USSR Interacademy 
Exchange Visit to the Soviet Union. My research was conducted at 
three different institutes: the Lebedev Physical Institute in Moscow, 
the Leningrad Nuclear Physics Institute in Gatchina, and the 
Yerevan Physics Institute in Soviet Armenia. | included relevant in- 
formation about the Soviet educational system, salaries of Soviet 
physicists, work habits and research activities at the three insti- 
tutes, and the relevance of that research to work going on in the 
United States. 18 refs. 


8600 (DOE/ER/40325—4) [Experimental studies of elemen- 
tary particle interactions at high energies]: Technical progress 
report, October 1, 1989—-October 20, 1990. Khuri, N.N. Rocke- 
feller Univ., New York, NY (USA). [1990]. 33p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-87ER40325. Order 
Number DE91006305. Source: OSTI; NTIS; INIS; GPO Dep. 

This report includes descriptions of the combined work of both 
Tasks B and B, at Rockefeller University. Some highlights are 
worth stressing in this brief introduction. First, one should note the 
active involvement of two members of our group, Ren and Call- 
away, in understanding the problem of superconductivity, both high 
and low T.. This reflects the broad reach of many, but perhaps not 





all, particle physicists. Second, spurred by the Rockefeller environ- 
ment, some in our group are also looking at problems in biology. 
As for our main purpose, | would like to single out the results of 
Sanda and Morozumi on the Al = 3 rule, the work of Bitar, Ren 
and myself on a new approach to the path integral, S.Y. Pi’s re- 
sults on Chern-Simons non-relativistic quantum mechanics, and 
finally the work by Lee and collaborators on the origin of Fermion 
masses and mixing. 


8601 (DOE/ER/40509-2) Research accomplishments and 
future goals in particle physics. Boston Univ., MA (USA). Dept. 
of Physics. 30 Nov 1990. 164p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-89ER40509. Order Number 
DE91005350. Source: OSTI; NTIS; GPO Dep. 

This document presents our proposal to continue the activities of 
Boston University researchers in high energy physics research. We 
have a broad program of participation in both non-accelerator and 
accelerator-based efforts. High energy research at Boston Univer- 
sity has a special focus on the physics program of the 
Superconducting Supercollider. We are active in research and de- 
velopment for detector subsystems, in the design of experiments, 
and in study of the phenomenology of the very high energy interac- 
tions to be observed at the SSC. The particular areas discussed in 
this paper are: colliding beams physics; accelerator design 
physics; MACRO project; proton decay project; theoretical particle 
physics; muon G-2 project; fast liquid scintillators; SSCINTCAL 
project; TRD project; massively parallel processing for the SSC; 
and physics analysis and vertex detector upgrade at L3. 


8602 (FNAL-TM-1706) The social structure of “experi- 
mental” strings at Fermilab; a physics and detector driven 
model. Bodnarczuk, M. Fermi National Accelerator Lab., Batavia, 
IL (USA). 12 Dec 1990. 17p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03000. Order Number 
DE91005714. Source: OSTI; NTIS; INIS; GPO Dep. 

Physicists in HEP have been forced to organize large scientific 
projects without a well defined organizational or sociological model 
to guide them. In the absence of such models, what structures do 
experimentalists use to develop social structures in HEP? In this 
paper, | claim that physicists organize around what they know best, 
the physics problems they study and the detectors and devices 
they study them with. After describing the advent of “management” 
in HEP, | use a case study of 4 Fermilab experiments as the base 
upon which to propose a physics and detector driven model of so- 
cial structure for experiments. In addition, | show how this model 
can be extended to describe “strings” of experiments, where conti- 
nuities of physics interests, spectrometer design, and a core group 
of physicists become a definable sociological unit that can exist for 
over 15 years. A dominate theme that emerges from my analysis is 
the conscious attempt on the part of experimenters to remove the 
uncertainties that are part of the practice of HEP. 


8603 (IPNO-RA-1989) The 1989 annual report of the Insti- 
tut de Physique Nucleaire-Orsay. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1989. 370p. (In French). Or- 
der Number DE91744183. Source: OSTI; NTIS (US Sales Only). 

‘ The activity report of the Institut de Physique Nucleaire (Orsay- 
France) from 1 Sep 1988 to 1 Aug 1989 is presented. Theoretical 
and experimental investigations were carried out in the following 
fields: light and medium exotic nuclei, on line spectroscopy, dis- 
crete high spin states, new radioactivities, thermal fission, detection 
systems, giant resonances, high excitation energy structure, reac- 
tion mechanisms at energies below 10 MeV/u and at 200 MeV/u 
and their evolution between 10 and 100 MeV/u, meson production, 
transfer reactions, spin modes in nuclei, dibaryonic resonances, in- 
elastic scattering of polarized protons. Research programs in the 
field of radiochemistry and relating to inter-disciplinary fields are in- 
cluded. The activities involving teaching, the lists of publications 
conferences, seminars and theses are presented. 


8604 (IPNO-TH-8984) Hadronic and subhadronic degrees 
of freedom in nuclear physics. Vinh Mau, R. (Paris-11 Univ., 91 
- Orsay (FR). Inst. de Physique Nucleaire). Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. 1989. 66p. (CONF- 
8702188—: Workshops and summer schools on nuclear physics, 
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ORSAY (France), Feb 1987). Order Number DE91740644. Source: 
OSTI; NTIS (US Sales Only). 

The Nuclear Physics lectures given at Workshops and Summer 
Schools from February 1987 to August 1989 are summarized. The 
main features and results of the conventional low energy hadron 
physics, in the framework of hadronic degrees of freedom, are re- 
viewed. Recent tests on nucleon-nucleon potential models are 
described. The results obtained with the explicit use of quark de- 
grees of freedom are presented. An introduction to Skyrme solitons 
and recent developments on effective Lagrangians for low energy 
hadron physics are discussed. 
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8605 (ANL-HEP-CP-90-46) Experiments with Fermilab po- 
larized proton and polarized antiproton beams. Yokosawa, A. 
E-581/704 Collaboration. Argonne National Lab., IL (USA). [1990]. 
9p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. (CONF-900822-22: 25. IUPAP international 
conference on high energy physics, Singapore (Singapore), 2-8 
Aug 1990). Order Number DE91006027. Source: OSTI; NTIS; 
IN!IS; GPO Dep. 

We summarize activities concerning the Fermilab polarized 
beams. They include a brief description of the polarized-beam 
facility, measurements of beam polarization by polarimeters, asym- 
metry measurements in the 7° production at high p, and in the A 
(£°), ~*, ° production at large xr, and Ac, (pp, pp) measure- 
ments. 18 refs. 


8606 (ANL-HEP-CP-90-47) Structures in the nucleon- 
nucleon system. Yokosawa, A. Argonne National Lab., IL (USA). 
High Energy Physics Div. [1990]. 10p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. (CONF- 
900822-21: 25. IUPAP international conference on high energy 
physics, Singapore (Singapore), 2-8 Aug 1990). Order Number 
DE91006024. Source: OSTI; NTIS; INIS; GPO Dep. 

The status of dibaryon resonances in | = 0 and | = 1 states is 
discussed together with new data. 47 refs., 1 tab. 


8607 (ANL-HEP-CP-90-52) Polarized Drell-Yan experi 
ments. Collins, J.C. (Illinois Inst. of Tech., Chicago, IL (USA). 
Dept. of Physics). Argonne National Lab., IL (USA). High Energy 
Physics Div. [1990]. 6p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38. (CONF-90041 12-6: 
Workshop on hadron structure functions and parton distributions, 
Batavia, IL (USA), 26-28 Apr 1990). Order Number DE91006057. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A theorist’s view of the possibilities for polarized Drell-Yan exper- 
iments is described. 


8608 (ANL-HEP-CP-90-73) Spin observables for nucleon- 
nucleon elastic scattering at large momentum transfer. 
Ramsey, G.P. (Loyola Univ., Chicago, IL (USA). Dept. of Physics). 
Argonne National Lab., IL (USA). 14 Aug 1990. 8p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
(CONF-900924-12: 9. international symposium on high energy 
spin-physics, Bonn (Germany, F.R.), 10-15 Sep 1990). Order Num- 
ber DE91006599. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss amplitudes for elastic nucleon-nucleon scattering at 
high energy. The helicity-conserving amplitudes are modeled using 
a combination of the quark-interchange and the Landshoff mecha- 
nisms of perturbative QCD. The relative normalization of these two 
sets of amplitudes involves a “leading order form factor” which we 
determine empirically. Our theoretically motivated amplitudes pro- 
vide an economical description of a large body of existing data and 
make nontrivial predictions for spin observables. 8 refs., 4 figs. 


8609 (ANL-HEP-CP-90-100) Structures in the nucleon- 
nucleon system. Yokosawa, A. Argonne National Lab., IL (USA). 
[1990]. 6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. (CONF-900924-13: 9. international 
symposium on high energy spin-physics, Bonn (Germany, F.R.), 


ERA Vol. 16, No. 3 253 





64 PHYSICS | 
6451 Particle Interactions and Properties - Experimental 


10-15 Sep 1990). Order Number DE91006598. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The status of dibaryon resonances in | = O and | = 1 states is 
discussed together with new data. 34 refs. 


8610 (CEA-CONF-10058) Review on intermittency in par- 
ticle multiproduction. Peschanski, R. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). Service de Physique 
Theorique); Kittel, W. CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Service de Physique Theorique. 1989. 
6p. (CONF-890903-: International Europhysics conference on 
high-energy physics, Madrid (Spain), 6-14 Sep 1989). Order Num- 
ber DE91744178. Source: OSTI; NTIS (US Sales Only). 

Both recent experimental and theoretical aspects of the investi- 
gations on intermittency in multiproduction are reviewed, including 
the various interpretations of this new phenomenon. 


8611 (CEA-CONF-10096) Photoproduction on neutrons 
via the inverse reaction or Cebaf at LAMPF. Nefkens, B.M.K. 
CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service de Physique Nucleaire a Moyenne Energie. 1989. 
10p. (CONF-8904233-: 3. international symposium on pion-nucleon 
and nucleon-nucleon physics, Leningrad (USSR), 17-22 Apr 1989). 
Order Number DE91740744. Source: OSTI; NTIS (US Sales Only). 

The investigation of « minus photoproduction on neutrons is pre- 
sented. The double experimental handicap of the lack of a free 
neutron target and a monochromatic photon beam was overcome 
in the 2 minus-proton channel by measuring the inverse process, 
or radiative exchange minus + p — +n. The detector configura- 
tion is shown and the experimental results are discussed. The 
energy regions included the § (1232), the P,, (1440) and the S,, 
(1535). Comparison between data concerning the radiative ex- 
change cross sections is shown. 


8612 (CEA-CONF—10098) Experiments on the decay 
modes of the 7 meson. Mayer, B. CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Service de Physique 
Nucleaire a Moyenne Energie. Jun 1989. 7p. (In French). (CONF- 
8905282-: 5. Saturne meeting, Piriac (France), 16-20 May 1989). 
Order Number DE91740748. Source: OSTI; NTIS (US Sales Only). 

The 7» meson forbidden decay modes are investigated. The re- 
sults obtained at Saturne are discussed. The experiment showed 
that a high flux of 7 mesons was obtained from the pd —3 He 7 
reaction. The main characteristics of the Saturne 7 meson source 
are given. The decay modes of 7 mesons into charged particles 
are presented. The feasibility of such experiments is analyzed. 


8613 (CEA-CONF-10103) Electroproduction of pi+ at the 
proton threshold energy. Fournier, G. CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Nucleaire a Haute Energie. 1989. 8p. (In French). 
(CONF-8903172-: 10. Biennial studies session on nuclear physics, 
Aussois (France), 6-10 Mar 1989). Order Number DE91740751. 
Source: OSTI; NTIS (US Sales Only). 

The results of experiments recently performed at ALS are dis- 
cussed. The experimental device includes a magnetic spectrometer 
for the detection of low energy pions. The electroproduction of 
pions* is studied at the proton threshold energy. The same charac- 
teristics as those found in an experiment of coincidence using an 
electron beam are obtained from the analysis effective cross sec- 
tion. 


8614 (CEA-CONF—-10113) Strong and electroweak physics 
with light mesons. Nefkens, B.M.K. CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Service de Physique 
Nucleaire a Moyenne Energie. 1989. 6p. (CONF-8904233-: 3. in- 
ternational symposium on pion-nucleon and nucleon-nucleon 
physics, Leningrad (USSR), 17-22 Apr 1989). Order Number 
DE91740746. Source: OSTI; NTIS (US Sales Only). 

The discovery of a large yield of eta mesons in the p + d — °He 
+ 7 reaction is presented. The experiments were carried out at 
Saturne. The new meson facility allows novel tests of the standard 
model via measurement of rare decays and searches for forbidden 
decays to be carried out. The possibilities of speculation which are 
provided by the large eta production are underlined. 
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8615 (CERN-EP-—83-133) Search tor the weak intermediate 
bosons at the CERN pp collider. Kozanecki, W. UA1 collabora- 
tion. European Organization for Nuclear Research, Geneva 
(Switzerland). 9 Sep 1983. 56p. Sponsored by European Organiza- 
tion for Nuclear Research. (CONF-8305119-6: 6. Warsaw 
symposium of elementary particles, Kazimierz (Poland), 30 May - 3 
jun 1983). Order Number DE88012580. Source: OSTI; NTIS (US 
Sales Only). 

We report on two searches made on data recorded at the CERN 
Proton-Antiproton Collider: one for isolated large-transverse-energy 
electrons with associated missing energy, the other high-mass 
e*e~ and pty pairs. A total of 52 electron-neutrino pairs and 6 
lepton-antilepton pairs have been observed with negligible back- 
ground. The characteristics of these events fit well the hypothesis 
that they are produced by the processes pp — W=X, with W+ — 
ety, and pp — Z°X, with Z° — ete or u*y-. Here W+ and Z° 
are the Intermediate Vector Bosons postulated by the unified theory 
of weak and electromagnetic interactions. 39 refs., 33 figs., 4 tabs. 


8616 (CONF-9005233-11) Spin effects in two-photon pair 
production. Albert, C.J. (Texas A and M Univ., College Station, TX 
(USA)); Ernst, D.J.; Bottcher, C.; Strayer, M.R. Oak Ridge National 
Lab., TN (USA). [1990]. 12p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From 2. international 
conference on medium- and high-energy nuclear physics; Taipei 
(Taiwan); 8-18 May 1990. Order Number DE91006271. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The two-photon mechanism for lepton pair production is investi- 
gated. It is found that for pairs produced in certain kinematical 
regions the process is dominated by magnetic, spin-flip currents. 
Anomalous e*e~ pairs observed in 17 Gev/c pion-proton collisions 
are found to be predominantly produced by this spin-flip mecha- 
nism. A comparison between “He + He collisions and He + “He 
collisions is proposed as an experimental way of distinguishing be- 
tween the electric, non spin-flip mechanism and the magnetic, 
spin-flip mechanism. 16 refs. 


8617 (DESY-FCE-90-01) Production of 7, 7’ and f,(1285)- 
mesons in tagged and untagged two-photon reactions. Peters, 
J.H. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many, F.R.); Hamburg Univ. (Germany, F.R.). Fachbereich 12 - 
Physik. Aug 1990. 101p. Order Number DE91734933. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The formation of the pseudoscalar mesons 7 7’ and of the axial 
vector meson f, (1285) has been studied in tagged and untagged 
two-photon reactions with the CELLO detector. In the untagged 
mode the pseudoscalar meson 7’ was studied in the x*2~+ final 
state. The radiative width was determined to be T,.,(n’) = 3.62 + 
0.15 + 0.47 keV. One major source of background in the 2*x~+- 
final state in the incompletely reconstructed decay of the az (1320) 
into x*7~2°. A combined fit to the n’ and az mass spectrum yields 
a radiative width for the ap (1320) of I-,.,(a2(1320)) = 0.97 + 0.09 
+ 0.20 keV. In the single tag mode the Q?-development of the 
pseudoscalar-y*-transition form factor was measured. For the 7’ 
this measurement was performed in the decay modes 7’ — py, 7) 
> Nayyttx- and 7 — nsub(2tx—-(x°/y))xtx-. The Q?- 
developed of the form factor is described by a pole-form 1/(1+Q?/ 
A?) with a mass of Asub(n’) = 0.794 + 0.044 GeV. The corespond- 
ing measurement for the » was performed in the decay modes 7 
— xtx-x° and xtx—-. Here as well the Q?-dependence can be 
described with a pole form for the form factor. The pole mass ob- 
tained by a fit is A, = 0.839 + 0.063 GeV. The coupling of spin-1 
mesons to two photons cannot be measured in the untagged mode. 
Their radiative width is zero at Q? = 0. Instead , a Q?-independent 
coupling strength T can be determined in the single tag mode. 


8618 (DOE/ER/05001-T3) Study of heavy-flavored parti- 
cles: Progress report. State Univ. of New York, Albany, NY 
(USA). Research Foundation. [1991]. 174p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-78ER05001. Order 
Number DE91005788. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: continuum production 
and decay of A,.* charmed baryon; search for new decay modes 
and new charmed baryons; baryons from B meson decay; mea- 
surement of B° — D**tx- branching ratio; determination of as; 





software implementation for CLEO Il physics; the measurement of 
the magnetic moments of baryons at the Tevatron; research and 
development toward a 50 picosecond TOF system; time-flight-of 
device Monte Carlo; continuum production of Act, X.*, new and 
old decay modes; =.° and = .* production; search for B — =, X; 
search for excited states =*.°, E*.+, = -°’, and =*/; search for 
Q.°; B decays to baryons X; exclusive B — Ac*P(n7) states; B re- 
construction and studies with tagged sample; determination of as 
future work; and software implementation for CLEO II data analy- 
sis. 


8619 (DOE/ER/10699-T9) EMPACT: Electrons Muons Par- 
tons with Air Core Toroids: An expression of interest for an 
experiment to be performed at the Superconducting Super Col- 
lider: Task B. Marx, M.D. (State Univ. of New York, Stony Brook, 
NY (USA)). State Univ. of New York, Albany, NY (USA). Research 
Foundation; State Univ. of New York, Stony Brook, NY (USA). 25 
May 1990. 125p. Sponsored by U.S. DOE Energy Research; Na- 
tional Science Foundation. DOE Contract AC02-80ER10699. Order 
Number DE91006386. Source: OSTI; NTIS; INIS; GPO Dep. 

The EMPACT experiment utilizes a broad approach to maximize 
its discovery potential for new phenomena accessible at the SSC. 
The high resolution detector has a balances emphasis on, and 
large acceptance for, electrons, muons, jets, and noninteracting 
particles, and is capable of utilizing the ultimate luminosity of the 
SSC. The detector emphasizes excellent calorimetry augmented by 
TRD tracking, and employs an innovative system of superconduct- 
ing air core toroids for muon measurements. Significant 
engineering effort has established the feasibility of a baseline de- 
tector concept and has addressed the related issues of support 
facilities, assembly, and detector integration. The design has been 
tested against the challenges of predicted phenomena, with the 
expectation that this will optimize the capacity for observing the un- 
expected. EMPACT’s international collaboration has unprecedented 
support from major aerospace industries who are providing tools 
and expertise for project design and integration, which will assure 
that a detector optimized for performance and cost will be available 
for the first collisions at the new laboratory. 


8620 (DOE/ER/40085—22) Hadroproduction of charm at 
Fermilab E769. Alves, G.A. (Centro Brasileiro de Pesquisas Fisi- 
cas (CBPF), Rio de Janeiro, RJ (Brazil)); Anjos, J.C.; de Mello 
Neto, J.R.T.; de Miranda, J.M.; da Motta, H.; dos Reis, A.C.; San- 
toro, A.F.S.; Souza, M.H.G.; Appel, J.A.; Dixon, R.L.; Fenker, H.C.; 
Green, D.RTufts Univ., Medford, MA (USA). 15 Nov 1990. 8p. 
Sponsored by Brazilian Conselho Nacional de Desenvolvimento Ci- 
entifico e Tecnologico; Natural Sciences and Engineering Research 
Council of Canada; U.S. DOE Energy Research; National Science 
Foundation. DOE Contract AC02-83ER40085. (CONF-9009315-3: 
20. international symposium on multiparticle dynamics, Gut 
Holmecke (Germany, F.R.), 10-14 Sep 1990). Order Number 
DE91005978. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiment E769 at Fermilab obtained charm hadroproduction 
data during the 1987-88 Fixed Target running period with a 250 
GeV hadron beam incident on thin target foils of Be, Al, Cu, and 
W. From an analysis of 25% of the recorded 400M trigger sample 
we have explored the Feynman x, p;2 and the atomic number de- 
pendence of charm quark production using samples of D* and D° 
mesons. 7 refs., 4 figs. 


8621 (DOE/ER/40107-9A) Experimental investigation of 
the production of glueballs and meson resonance states: 
Progress report No. 9A, January 16, 1990—January 15, 1991. 
Lindenbaum, S.J. City Coll., New York, NY (USA). Dept. of 
Physics. 19 Dec 1990. 19p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-83ER40107. Order Number 
DE91006739. Source: OSTI; NTIS; INIS; GPO Dep. 

We have made striking and considerable progress in our AGS 
program which is searching for a Quark-Gluon Plasma or other 
new phenomena at the AGS. We are employing a TCP Tracking 
Magnetic Spectrometer that has handled up to ~100 tracks, the 
maximum observed in 14.5 GeV/c x A Si ions incident on Au and 
Cu. In essence the TPC covers more than the forward half hemi- 
sphere in the nucleon-nucleon cms (i.e. > 27) and thus allows 
tracking, momentum and angular analysis of the charged particles 
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emitted in these heavy ion collisions. Particle identification for neg- 
ative pions can be made approximately by assuming negative 
particles are pions. Then by subtraction of negatives from positives 
in a suitable manner the proton characteristics can be determined. 
A and Ks° V particles have been identified singly in events and 
=50 double A and 2 triple A events have been observed in the rel- 
atively small data sample we have obtained and analyzed this year. 
Further discussion of these topics are contained in this report. 


8622 (DOE/ER/40160-7) High energy hadron-hadron colli- 
sions: Annual progress report. Chou, T.T. Georgia Univ., 
Athens, GA (USA). Dept. of Physics and Astronomy. Nov 1990. 
16p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG09-84ER40160. Order Number DE91006387. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Results of a study on high energy collision with the geometrical 
model are summarized in three parts: (i) the elastic hadron-hadron 
collision, (ii) the inelastic hadron-hadron collision, and (iii) the ete- 
annihilation. For elastic collisions, a simple expression for the pro- 
ton matter distribution is proposed which fits well the elastic pp 
scattering from ISR to SppS energies within the geometrical model. 
The proton form factor is of the dipole form with an energy- 
dependent range parameter. The pp elastic differential cross 
section at Tevatron energies obtained by extrapolation is in good 
agreement with experiments. For multiparticle emission processes 
a unified physical picture for hadron-hadron and e*e~ collisions 
was proposed. A number of predictions were made, including the 
one that KNO-scaling does not obtain for e*e~ two-jet events. An 
extension of the considerations within the geometrical model led to 
a theory of the momentum distributions of the outgoing particles 
which are found in good agreement with current experimental data. 
Extrapolations of results to higher energies have been made. The 
cluster size of hadrons produced in e*e- annihilation is found to 
increase slowly with energy. 


8623 (DOE/ER/40416-T1) [A high sensitivity search for 
mu gamma: The mega experiment at LAMPF]: Progress re- 
port, [15 January 1990-15 October 1990]. Valparaiso Univ., IN 
(USA). [1990]. 3p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-88ER40416. Order Number DE91006733. 
Source: OSTI;NTIS;INIS; GPO Dep. 

During the past 12 month period the Valparaiso University group 
has been active on LAMPF experiment 969, known as the MEGA 
experiment. This experiment is a search for the decay u -> ey, a 
decay which would violate lepton number conservation and which 
is strictly forbidden by the standard model for electroweak interac- 
tions. Previous searches for this decay mode have set limit the 
present day limit of 4.9 x 10-''. The MEGA experiment is de- 
signed to test the standard model predictions to one part in 10*'9. 


8624 (FNAL/C—90/235-T) A preliminary calculation of the 
background to t detection with tagged bs. Giele, W.T. (Fermi 
National Accelerator Lab., Batavia, IL (USA)); Kosower, D.A.; Kuiff, 
H. Fermi National Accelerator Lab., Batavia, IL (USA). Nov 1990. 
4p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH03000. (CONF-900740-3: Conference on quantum 
chromodynamics, Montpellier (France), 8-13 Jul 1990). Order Num- 
ber DE91005298. Source: OSTI; NTIS; INIS; GPO Dep. 

We investigate the utility of using tagged b jets as a probe for 
the top quark. We present an approximate calculation of the QCD 
rate at Tevatron energies for the production of six jets where one 
of the jets is required to contain a b quark, along with the corre- 
sponding rate involving an intermediate tt pair. With a minimal set 
of cuts, the signal-to-background is expected to be of order one-to- 
one, in contrast to the case where no jets are tagged, when the 
signal-to-background is at least fifty times worse. 7 refs., 5 figs. 


8625 (FNAL/C-90/242-E) New particle searches at pp ex- 
periments. Sharha, J. (Johns Hopkins Univ., Baltimore, MD (USA). 
Dept. of Physics and Astronomy). Fermi National Accelerator Lab., 
Batavia, IL (USA). 26 Nov 1990. 15p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH03000. 
(E-741/CDF;JHU-90-1101;CONF-9009315—4: 20. international 
symposium on multiparticle dynamics, Gut Holmecke (Germany, 
F.R.), 10-14 Sep 1990). Order Number DE91006383. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The search for new particles, such as the top quark, charged 
Higgs boson, heavy gauge bosons and supersymmetric particles, 
at the CERN and Fermilab proton-antiproton colliders is reviewed. 
A preliminary result by the CDF experiment of a reconstructed B 
meson mass peak from the decays B+ — J/~K* and B° = J/ 
wK*° is also presented. 22 refs., 13 figs. 


8626 (FNAL/C—90/249-E) Toward a standardization of jet 
definitions. Huth, J.E. (Fermi National Accelerator Lab., Batavia, 
IL (USA)); Wainer, N.; Meier, K.; Hadley, N.; Aversa, F.; Greco, M.; 
Chiappetta, P.; Guillet, J.P.; Ellis, S. Fermi National Accelerator 
Lab., Batavia, IL (USA). Dec 1990. 7p. Sponsored by U.S. DOE 
Energy Research, DOE Contract AC02-76CH03000. (E- 
741/CDF;CONF-9006267—15: 1990 DPF summer study on high 
energy physics, Snowmass, CO (USA), 25 Jun - 13 jul 1990). Or- 
der Number DE91006380. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to reduce uncertainties in the comparison of jet cross 
section measurements, we are proposing a standard jet definition 
to be adopted for QCD measurements involving light quarks and 
gluons. This definition involves the use of cone in the n — ¢ metric 
with a radius of 0.7 units. 


8627 (FNAL/C—90/254-E) Recent results from hadron 
colliders. Frisch, H.J. (Chicago Univ., IL (USA)). The CDF Collab- 
oration. Fermi National Accelerator Lab., Batavia, IL (USA). 10 Dec 
1990. 79p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH03000. (E-741/CDF;CONF-900601-—23: 12. 
PANIC international conference on particles and nuclei, Cambridge, 
MA (USA), 24-29 Jun 1990; EFI-90-83). Order Number 
DE91006323. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a summary of some of the many recent results from the 
CERN and Fermilab colliders, presented for an audience of nu- 
clear, medium-energy, and elementary particle physicists. The 
topics are jets and QCD at very high energies, precision measure- 
ments of electroweak parameters, the remarkably heavy top quark, 
and new results on the detection of the large flux of B mesons pro- 
duced at these machines. A summary and some comments on the 
bright prospects for the future of hadron colliders conclude the talk. 
39 refs., 44 figs., 3 tabs. 


8628 (FNAL/C—90/256-E) Results from hadron colliders. 
Pondrom, L.G. (Wisconsin Univ., Madison, WI (USA)). The CDF 
Collaboration. Fermi National Accelerator Lab., Batavia, IL (USA). 
14 Dec 1990. 30p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH03000. (E—741/CDF;CONF-900822-23: 
25. IUPAP international conference on high energy physics, Singa- 
pore (Singapore), 2-8 Aug 1990). Order Number DE91006322. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The present status of hadron collider physics is reviewed. The 
total cross section for p + p has been measured at 1.8 TeV: oto = 
72.1 + 3.3 mb. New data confirm the UA2 observation of W/Z — 
qq. Precision measurements of Mw by UA2 and CDF give an aver- 
age value Mw = 80.13 + 0.30 GeV/c*. When combined with 
measurements of Mz from LEP and SLC this number gives sin? éw 
= 0.227 + 0.006, or Mop = 130_¢9**? GeV/c? from the EWK radia- 
tive correction term Ar. Evidence for hadron colliders as practical 
sources of b quarks has been strengthened, while searches for t 
quarks have pushed the mass above My: Mop > 89 GeV/c? 95% 
cl (CDF Preliminary). Searches beyond the standard model based 
on the missing Ey signature have not yet produced any positive re- 
sults. Future prospects for the discovery of the top quark in the 
range Mop < 200 GeV/c? look promising. 80 refs., 35 figs., 7 tabs. 


8629 (FNAL/C—90/257-E) Issues for high-luminosity fixed- 
target rare-B-decay experiments. Kaplan, D.M. (Northern Illinois 
Univ., Dekalb, IL (USA)). E-789 Collaboration. Fermi National Ac- 
celerator Lab., Batavia, IL (USA); Northern Illinois Univ., Dekalb, IL 
(USA). Oct 1990. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH03000. (E-789;CONF-9006267—13: 
1990 DPF summer study on high energy physics, Snowmass, CO 
(USA), 25 Jun - 13 jul 1990). Order Number DE91006376. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Fermilab E789 is the prototype of a new approach to the study 
of heavy-quark decays using fixed target. The apparatus 
acceptance is restricted to charged particles of relatively large mo- 
mentum emerging at relatively large angles, allowing operation at 
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high interaction rates. At rates up to 10 interactions per RF-bucket, 
the experiment may have sensitivity at the level of 10-® per run- 
ning period for such rare decay modes as B — x*2x~—. Could such 
an approach be extended to give sensitivity to standard-model CP 
violation in the beauty sector? Since the predicted CP asymmetry 
in B + x*x7 is of order 10-", this is a particularly attractive mode 
to consider. The simplest CP asymmetry would be a difference in 
absolute rates for B° — x*x- and B° — x*x-, requiring tagging 
of the b-quark charge for its observation. Assuming a plausible 
branching ratio of 10-5 for B — x*x-, E789 should reconstruct 
some 30 events per run. In a restricted-acceptance experiment 
such as E789, the most plausible tagging technique is detection of 
single muons from semileptonic decay of the B. Since the B 
semileptonic branching ratios are ~10% and the E789 acceptance 
for muons from B decay is ~10%, fewer than 1 tagged event per 
run would be expected. We are thus looking for at least two orders 
of magnitude improvement in the produce luminosity x acceptance 
x tagging efficiency. 


8630 (FNAL/C—90/261-E) Recent results on charm from 
Fermilab experiment E-687. Buchholz, D. (Northwestern Univ., 
Evanston, IL (USA)); Gourlay, S.; Moroni, L.; Ratti, S.P.; Shephard, 
W.D. The E-687 Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (USA). Dec 1990. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH03000. (CONF-900822-26: 
25. IUPAP international conference on high energy physics, Singa- 
pore (Singapore), 2-8 Aug 1990). Order Number DE91006811. 
Source: OSTI; NTIS; INIS; GPO Dep. 

About 10* charm decays have been reconstructed from first-run 
data of Fermilab experiment E687 using the Fermilab Wide-Band 
Photon Spectrometer with the world’s highest energy photon beam. 
The success of techniques for isolating and reconstructing charm 
event samples based on two complementary vertexing strategies is 
illustrated. Preliminary results are presented. These include lifetime 
value of (0.50 + 0.06 + 0.03)ps for the D,*, and (0.20 + 0.03 + 
0.03)ps for the A,*. Preliminary values for the D+ and D° lifetimes 
are consistent with currently accepted world averages. Signals for 
the Cabibbo-suppressed decays D° <= xtx-xtx-, Dt 
K*+K-2x*, and D+ — @x* are shown; for B(D° — ata 2*2—-)/B(D° 
— K~x*tx*tx—) our preliminary value is 0.10 + 0.02 + 0.02. Pre- 
liminary values for ratios B(D® — K°K*K-)/B(D° — K°xtx-) and 
B(D° — K°¢)/B(D° — K°x*x-) are 0.20 + 0.06 and 0.16 + 0.06. 
Preliminary results are given for cross sections of D*+ and D+ 
photoproduction on a Be target for the p*, dependence of DF 
photoproduction and for the ratios D’’/D*t and D*-/D*. The en- 
ergy dependence of the total open charm photoproduction cross 
section is compared with model predictions for photon energies up 
to 350 GeV. 18 refs., 5 figs. 


8631 (FNAL-TM-1700) Effects of radiation damage on Z 
mass resolution in the process H — ZZ — eeee. Green, D. 
Fermi National Accelerator Lab., Batavia, IL (USA). Nov 1990. 13p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO03000. (CONF-9010283—1: International conference on 
calorimetry in high energy physics, Batavia, IL (USA), 29 Oct 1990). 
Order Number DE91004974. Source: OSTI; NTIS; INIS; GPO Dep. 

It is true that a comprehensive understanding of how to translate 
radiation damage measurements of transmission loss for short time 
exposures into degradation of detector performance does not exist. 
A conversion of short term tests into long term exposure needs to 
be made. Similarly, a conversion of transmission loss into loss of 
resolution also needs to be made. Finally, the incorporation of a 
program of periodic calibration into the radiation damage model 
must also occur before one can assess the impact of the radiation 
dose on the physics process in question. An initial attempt has 
herein been made in modelling the damage and studying its impact 
on one particular process. Much more needs to be done before 
one can be comfortable with the conclusions drawn from these 
Monte Carlo studies. In particular, long term electron exposures of 
full sized EM prototypes will provide a crucial baseline for the mod- 
els of radiation damage. 


8632 (INIS-mf-12761) Measurement of the inclusive pro- 
duction cross section of J/Y in collisions proton-proton and 
antiproton-proton at ,/S = 24.3 GeV. Morel, C. Lausanne Univ. 





(Switzerland). Inst. de Physique Nucleaire. May 1990. 191ip. (in 
French). Order Number DE91616931. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Ten years after the discovery of the J/¥, the UA6 experiment 
recorded its first data concerning J/¥ inclusive production in pp 
and (antip)p collisions at ,/s=24.3 GeV. The fixed target experi- 
ment uses a hydrogen cluster jet sent through the CERN SPS ring. 
The experimental set up consists of a double arm spectrometer 
and calorimeter. Rotating the whole experimental set up allows to 
select pp or (antip)p collisions. The data described in this thesis 
were recorded in autumn 1985 for the (antip)p collisions and in 
spring 1986 for the pp collisions. The analyzed pp and (antip)p 
data correspond to integrated luminosities of about 540 nb-' and 
1500 nb-'. A J/¥ peak is clearly seen in the ete- effective mass 
for both reactions. In the rapidity range from 0 to 1, J/¥ inclusive 
cross section times branching ratio into ete is (3.9+0.5+0.3)nb 
in pp collisions and (5.1+0.7+0.4)nb in (antip)p collisions. The 
mean transverse momentum of the J/¥ is (1.1+0.2)GeV/c for the 
pp collisions and (0.9+0.2)GeV/c for the (antip)p collisions. The J/ 
YY inclusive cross sections in pp and (antip)p collisions at ,/s=24.3 
GeV, extrapolated and integrated in the entire forward hemisphere 
according to the Bourquin-Gaillard parametrization, are compatible 
with other results obtained at different energies. Likewise, the J/¥ 
inclusive cross section in pp collisions at ,/s=24.3 GeV, extrapo- 
lated at y=0 with the same parametrization, is also compatible with 
other measurements done at different energies. The ratio of the J/ 
YY inclusive cross section in pp collisions to the one obtained for 
(antip)p collisions is 0.76+0.14+0.06 at ,/s=24.3 GeV. (Abstract 
Truncated) 


8633 (INS—837) A search for nuclear-bound charmonium 
at KAON. Maruyama, K.; Endo, S. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Aug 1990. 11p. Order Number 
DE91744825. Source: OSTI; NTIS (US Sales Only); INIS. 

Recently Brodsky et al. showed that the QCD van der Waals in- 
teraction due to multiple-gluon exchange provides a new kind of 
attractive nuclear force capable of binding heavy quarkonium such 
as nc(2980) to nuclei. As a search for the bound n-°H state, we 
have examined a possibility to use the high-intensity antiproton 
beam from the KAON accelerators. The experiment to measure the 
p*He — +7°H reaction will have a sensitivity up to the formation 
cross section of 100 pb, which is less than the value of theoretical 
estimation. (author). 


8634 (INS—840) Nuclei with exotic constituents. Yamazaki, 
Toshimitsu. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. 
Aug 1990. 16p. Order Number DE91745052. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We discuss various interesting features in the behavior of exotic 
constituents of nuclei such as hyperons and mesons, in particular, 
with emphases on the aspect of exotic halos which are formed in 
general by short-range repulsion and long-range attraction. Specifi- 
cally, A and = hypernuclei and pionic nuclei are discussed. 
(author). 


8635 (INS-844) Future experimental projects with the su- 
perconducting kaon spectrometer. Hashimoto, O. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Sep 1990. 24p. Order 
Number DE91745033. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear physics experiments with pions and kaons in the 1 GeV/ 
¢ region will provide vital information concerning new degrees of 
freedom in nuclei. It is an unexplored area of nuclear physics prin- 
cipally due to limited experimental opportunities. Strangeness 
nuclear physics will be greatly advanced through the (7,K*) reac- 
tion which requires a pion beam in the energy region above 1 
GeV/c. Scattering experiments of pions and kaons in this momen- 
tum region are expected to give new insights into nuclear structure 
as well as the nuclear response, particularly because they are 
more penetrating hadronic probes. In order to cultivate the rich soil 
of this unexplored land of nuclear physics by pions and kaons, a 
superconducting kaon spectrometer (INS-SKS) in the 1 GeV/c 
region is under construction at INS as a general-purpose spectrom- 
eter. The good resolution and the large acceptance of the 
spectrometer will play an essential role in performing nuclear 
physics research with pions and kaons. Although many exploratory 
experiments with the kaon beam will be performed, emphasis is 
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being laid on pion-induced reactions, particularly on the (z,K*) re- 
action which is most suitable for an intensive study of hypernuclei. 
The spectrometer is to be installed in the new K6 beam line which 
is under construction at the KEK 12-GeV PS. The spectrometer is 
scheduled to be operational in 1991. The experimental projects 
with the use of the INS-SKS is expected to lay a bridge to future 
experiments foreseen at planned kaon factories. (J.P.N.). 


8636 (INS-845) Interdisciplinary physics research in the 


Hadron Project. Yamazaki, Toshimitsu. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Sep 1990. 11p. Order 
Number DE91745032. Source: OSTI; NTIS (US Sales Only); INIS. 

The Japanese Hadron Project (JHP) is a large future plan of 
interdisciplinary and international scope, aimed at basic physics re- 
search by creating and using various secondary unstable particle 
beams such as mesons, muons, neutrons and accelerated exotic 
nuclei. It comprises a high-intensity proton linac of 1 GeV, a com- 
pressor/stretcher ring and an ISOL/accelerator to deliver beams to 
MESON, NEUTRON and EXOTIC NUCLEI arena’s. In addition, as 
the present ongoing project, we are pushing KAON arena based 
on the KEK 12 GeV proton synchrotron. The present paper de- 
scribes the scientific motivation and technological bases for this 
future project as well as the presently going pre-JHP research ac- 
tivities. (author). 


8637 (IPNO-DRE-8945) The delta in nuclei. Experiments. 
Roy-Stephan, M. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1989. 30p. (in French). (CONF-8909389-: ). 
Order Number DE91740653. Source: OSTI; NTIS (US Sales Only). 

Experimental aspects of the A excitation will be presented. The A 
excitation in nuclei will be compared to the free A excitation. Vari- 
ous probes will be reviewed and their specific features will be 
underlined. 


8638 (IPNO-T-8912) Study of the nucleon-nucleon inelas- 
tic channels in the pp—-7—X reaction and search for the 
isospin 2 dibaryons resonances. Comets, M.P. Paris-11 Univ., 
91 - Orsay (France). Inst. de Physique Nucleaire; Paris-11 Univ., 
91 - Orsay (France). Oct 1989. 137p. (in French). Order Number 
DE91740592. Source: OSTI; NTIS (US Sales Only). 

In order to study the inelastic nucleon-nucleon channels produc- 
ing more than two pions, and to search for isospin 2 dibaryons, the 
cross-section and the analyzing power versus the missing mass for 
the pp — 2~ X reaction were measured at 1.45, 2.1 and 2.7 GeV 
incident energies. The missing mass range extends from 1.8 to 
2.65 GeV. Any z NN bound state was observed below the x NN 
threshold in the limit of 8 nbarn/sr around a 2.0 GeV missing mass. 
A weakly excited structure 15 MeV FWHM was observed, at 2.1 
GeV incident energy for a 2.164 GeV missing mass, close to the 
mass of a nucleon and a delta. The corresponding number of stan- 
dard deviations is too low to establish clearly its existence. Any 
narrow resonance was observed above the threshold with an upper 
limit of 90 nbarn/sr.MeV (3c) around 2.2 GeV missing mass. The 
data analysis in phase space terms showed that as incident energy 
increases, one has to take into account the process N*N besides 
the usual processes Né and 66. 


8639 (IPNO-T-8913) Pion electroproduction at threshold 
on the nucleon. Contribution to the measurement of the nu- 
cleon form factor. Duval, M.A. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire; Paris-7 Univ., 75 (France). 
Nov 1989. 94p. (In French). Order Number DE91740656. Source: 
OSTI; NTIS (US Sales Only). 

A pion electroproduction experiment is discussed. The experi- 
ment is carried out at threshold on the proton, at the Saclay Linear 
Accelerator. The scattered electron and the produced pion are de- 
tected in coincidence. The aim of the investigation is to measure 
the nucleon axial form factor. Theoretical concepts and previous 
experiments are reviewed. The experimental set-up is described, in 
particular the new pion arm and the trigger simulation. The prelimi- 
nary analysis of six kinematical points at the momentum transfer of 
two inverse fermis squared shows the feasibility of the experiment. 
The pions detection and their identification are satisfactory and al- 
low measurements to be performed. 
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8640 (IS-M-661) A comparison of collider searches for 
new gauge bosons. Hewett, J.L. (Wisconsin Univ., Madison, WI 
(USA). Dept. of Physics); Rizzo, T.G. lowa State Univ. of Science 
and Technology, Ames, IA (USA). [1990]. 5p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-82 ;AC02- 
76ER00881. (CONF-9006267-17: 1990 DPF summer study on 
high energy physics, Snowmass, CO (USA), 25 Jun - 13 jul 1990). 
Order Number DE91006670. Source: OSTI; NTIS; INIS; GPO Dep. 

We compare and contrast the search capabilities during the next 
decade of ete, ep, and pp colliders for new neutral gauge 
bosons in several extended versions of the Standard Model. 7 
refs., 3 figs., 1 tab. 


8641 (LAL—1988-1989) The 1988 to 1989 progress report 
of the Linear Accelerator Laboratory. Paris-11 Univ., 91 - Orsay 
(France). Lab. de l'Accelerateur Lineaire. 1990. 83p. (In French). 
Order Number DE91740613. Source: OSTI; NTIS (US Sales Only). 
The 1988 to 1989 activity report of the Laboratoire de 
l'Accelerateur Lineaire (LAL), at Orsay (France), is presented. The 
LAL research activities are performed in the particle physics field. 
The studies carried out on the top quark and neutrinos are under- 
lined. The experiments underway and applying the following 
devices, are summarized: ALEPH, DELPHI, NA31, NA14', UA2’, 
TAU-P, ASTERIX, HIGGS, CELLO and DM2. The planned experi- 
ments (Double Beta, Thermistole, H1), the developments, the LAL 
scientific activities and the list of published papers are included. 


8642 (LAL-8948) Hadron collider physics at the Cern 
SPS. Gaillard, J.M. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Dec 1989. 10p. (CONF-890903-: Interna- 
tional Europhysics conference on high-energy physics, Madrid 
(Spain), 6-14 Sep 1989). Order Number DE91740724. Source: 
OSTI; NTIS (US Sales Only). 

The results of the experiments of the CERN antiproton-proton 
collider, collected during the 1988 and 1989 runs, are summarized. 
The results of the W and Z hadronic decays are discussed. The re- 
sults obtained from samples of W — e v and Z — e*e~ events for 
the W and Z production cross section times branching ratio and for 
Pt are in good agreement with theoretical expectations. The mea- 
surements of W and Z mass are discussed. Lower limits of 61 
GeV/c? (UA1) and of 67 GeV/c? (UA2) are reported for the mass 
of the top quark. 


8643 (LAL-8961) Partial wave analysis of ./n(1430) from 
DM2. Augustin, J.E. (Paris-11 Univ., 91 - Orsay (FR). Lab. de 
l'Accelerateur Lineaire); Cosme, G.; Couchot, F.; Fulda, F.; Grosdi- 
dier, G.; Jean-Marie, B.; Lepeltier, V.; Mane, M.; Szklarz, G.; 
Bisello, D.; Busetto, G.; Castro, A.; Pescara, L.; Sartori, P.; 
StanDM2 Collaboration. Paris-11 Univ., 91 - Orsay (France). Lab. 
de Il'Accelerateur Lineaire. Dec 1989. 9p. (CONF-8909221-: 
HADRON '89: 3rd international conference on hadron spec- 
troscopy, Ajaccio (France), 23-27 Sep 1989). Order Number 
DE91740611. Source: OSTI; NTIS (US Sales Only). 

A Partial Wave Analysis of the u/n (1430) region from the study 
of the radiative decays JAY — 7 Ks°K*x~-* and J/¥ — 7 K+K-* 
x° is presented. Pseudoscalar dominance appears clearly with two 
dynamical components. The main one which proceeds via 6/ 
(980) x is centered at 1460 MeV/c*, while the second one with 
K*(892) K dynamics is peaked at a lower mass (1420 MeV/c?) 
close to its kinematical threshold. In addition, the higher part of the 
mass spectrum contains a significant contribution from the 1** 
K*(892)K wave. 


8644 (LAL-9012) Study of the J/¥ — + © & decay. Bisello, 
D. (Padua Univ. (IT). Ist. di Fisica); Busetto, G.; Castro, A.; Gini, 
P.; Pescara, L.; Sartori, P.; Stanco, L.; Ajaltouni, Z.; Falvard, A.; 
Jousset, J.; Michel, B.; Montret, J.C.; Augustin, J.E.; Cosme, G.; 
Couchot, F.; Fulda, F.; Grosdidier, G.;.DM2 Collaboration. Paris-11 
Univ., 91 - Orsay (France). Lab. de l’'Accelerateur Lineaire. Apr 
1990. 15p. Order Number DE91740615. Source: OSTI; NTIS (US 
Sales Only). 

The decay JAY — 7 ® ® — + Kt K~ K,°K,° has been studied 
from 8 x 10® J/?’s produced in the DM2 apparatus at DCI. The 
branching ratio BR (J/¥ — 7 ® ®) = (3.4 + 0.8 + 0.6) x 10-4 
agrees with the previous DM2 value from the four charged kaon 
mode. The analysis of both modes gives evidence of a resonant © 
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® production around 2.24 GeV/c, preferably pseudoscalar, which 
accounts for about one half of the total @ @ production below the 
Ne. 


8645 (LAPP-EXP-—8915) The production of © in 200 GeV/ 
nucleon S-U and O-U interactions. Baldisseri, A. NA38 collabora- 
tion. Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique 
des Particules Elementaires. Nov 1989. 5p. (CONF-890903-: Inter- 
national Europhysics conference on high-energy physics, Madrid 
(Spain), 6-14 Sep 1989). Order Number DE91740642. Source: 
OSTI; NTIS (US Sales Only). 

Preliminary results on the low mass resonances region (p, w and 
®) from NA38 experiment are presented. The ratio D/w is studied 
(for high py dimuons) in correlation with the transverse neutral en- 
ergy E; of the collision. This ratio increases with increasing E,, for 
both S-U and O-U interactions. 


8646 (LAPP-EXP—8917) A new scalar meson decaying 
into 7 7° and results of 77° analysis at 100 GeV/c. Boutemeur, 
M. (European Organization for Nuclear Research, Geneva (CH)); 
Poulet, M. GAMS Collaboration. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Dec 1989. 
7p. (CONF-8909221-: .). Order Number DE91740643. Source: 
OSTI; NTIS (US Sales Only). 

We report on the observation of a new isovector-scalar meson, S 
(1322) JPC = 0*, in the partial wave analysis of the n x° system 
and discuss arguments for substituting this meson to a, (980) in 
the °P,gantiq-nonet. We also present results on the analysis of the 
n: x° system and give an upper limit for BR(-M(1406) — n° 7°)/ 
BR(M(1406) — 7 7°) for the exotic state M(1406)JP° = 1-* ob- 
served in the n x° mode. 


8647 (PCCF-RI-9001) Dalitz decay: x° — -yete-. Fon- 
vieille, H. Clermont-Ferrand-2 Univ., 63 - Aubiere (France). Lab. de 
Physique Corpusculaire. 1990. 8p. (CONF-8912131—: Colloquium 
on weak and electromagnetic probes in nuclear physics. 3. Work- 
shop of the Jacques Cartier Centre, Lyon (France), 6-8 Dec 1989). 
Order Number DE91740600. Source: OSTI; NTIS (US Sales Only). 

This paper reviews our knowledge of the (x° — -yete—) process 
and the electromagnetic transition form factor of the neutral pion. 
After a summary of the relevant theoretical models, we discuss the 
present experimental status, including recent results and future 
possibilities. 


8648 (PCCF-RF-9003) Physics in the GeV range. The 
propagation of vector mesons. Bertin, P.Y. Clermont-Ferrand-2 
Univ., 68 - Aubiere (France). Lab. de Physique Corpusculaire. 
1990. 10p. (In French). (CONF-8912131—: Colloquium on weak 
and electromagnetic probes in nuclear physics. 3. Workshop of the 
Jacques Cartier Centre, Lyon (France), 6-8 Dec 1989). Order Num- 
ber DE91740599. Source: OSTI; NTIS (US Sales Only). 

The study of light vector mesons (p, w et ©) produced by inco- 
herent photoproduction near threshold on heavy nuclei can be a 
proof of medium effects. Particularly the mass spectra obtained 
through the electromagnetic channel ete~, is predicted to differ 
from the one observed outside nuclear matter. The feasibility of 
such an experiment is presented and discussed. 


8649 (PCCF-RI-9004) Photo-production of the 
strangeness. Berthot, J. (Clermont-Ferrand-2 Univ. 63 - Aubiere 
(FR). Lab. de Physique Corpusculaire); Saghai, B. Clermont- 
Ferrand-2 Univ., 63 - Aubiere (France). Lab. de Physique 
Corpusculaire. 1990. 11p. (In French). (CONF-8912131-—: Collo- 
quium on weak and electromagnetic probes in nuclear physics. 3. 
Workshop of the Jacques Cartier Centre, Lyon (France), 6-8 Dec 
1989). Order Number DE91740598. Source: OSTI; NTIS (US 
Sales Only). 

A non exhaustive review, about the strangeness photo- 
production is presented here in relation with the new electrons 
machines. Accent is put on the elementary reaction yp—K*A. The 
experiments on electroproduction and the study of hypernuciei with 
the electromagnetic probe are also discussed. ; 


8650 (RCNP-P-—110, pp. 158-159) Production and polariza- 
tion of strange quarks from nuclear matter: Polarization of 
Lambda hyperons at backward angles in the reactions piA 





ylelds LambdaX and piA yields LambdaKsup 0X at 4 GeV/c. 
Arai, |. (Tsukuba Univ., Ibaraki (Japan). Inst. of Physics); Kato, N.; 
Chiba, J. Osaka Univ., Ibaraki (Japan). Research Center for Nu- 
clear Physics. Jul 1990. (CONF-9001125—: Workshop on polarized 
nuclear reaction, Ibaraki (Japan), 29-30 Jan 1990). In Reports of 
the workshop on polarized nuclear reaction. 191p. Order Number 
DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SPIN ORIENTATION/lambda 
particles; SPIN ORIENTATION/quarks; WEAK HADRONIC DECAY; 
PION REACTIONS; CARBON 12 TARGET; LITHIUM 6 TAR- 
GET; POLARIZATION-ASYMMETRY RATIO; QUARKS; PARTON 
MODEL; PROTONS; PIONS MINUS; MASS SPECTRA; DIFFER- 
ENTIAL CROSS SECTIONS; EXPERIMENTAL DATA 


8651 (SHIM-89, pp. 97-99) Strong-field quantum- 
electrodynamic processes in aligned crystals. Cue, N. (State 
Univ. of Albany, New York (US). Dept. of Physics). Grand Acceler- 
ateur National d’lons Lourds (GANIL), 14 - Caen (France). 1989. 
(CONF-8905283-: SHIM 89: 1. international symposium on swift 
heavy ions in matter, Caen (France), 16-19 May 1989). In SWift 
Heavy lons in Matter. 262p. Order Number DE91740666. Source: 
OSTI; NTIS (US Sales Only). 

The results of the experiments on quantum electrodynamic 
processes in strong fields are reviewed. The experiments were per- 
formed at the SPS facility in CERN, using beams of electrons, 
positrons and photons in the 20-200 GeV range, and germanium 
crystals. The electrodynamic processes of radiation by electron 
(and positron) and its inverse of pair creation by photon are stud- 
ied. 


8652 (SLAC-361, pp. 1-44) Heavy quarks - experimental. 
Hollebeek, R. (Univ. of Pennsylvania, Philadelphia (USA)). Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Jan 1990. 
(CONF-8907134—-: 17. SLAC summer institute on particle physics: 
physics at the 100 GeV mass scale, Stanford, CA (USA), 10-21 Jul 
1989). In Physics at the 100 GeV mass scale: Proceedings. 595p. 
Order Number DE90010312. Source: OSTI; NTIS; INIS. 

The purpose of these lectures, given at the 1989 SLAC Summer 
School, was to discuss the experimental aspects of heavy quark 
production. A companion set of lectures on the theoretical point of 
view were to be given by Keith Ellis. An experimentalist should 
gather together the measurements which have been made by vari- 
ous groups, compare, contrast and tabulate them, and if possible 
point out the ways in which these measurements confirm or contra- 
dict current theories. Here the authors has tried to do this, although 
the reader who expects to find here the latest of all experimental 
measurements should probably be forewarned that the field is 
moving extremely rapidly. In some cases, he has added and up- 
dated materials where crucial new information became available 
after or during the summer of 1989, but not in all cases. He has 
concentrated on trying to select those measurements which are at 
the moment most crucial in refining our understanding of heavy 
quarks as opposed to those which merely measure things which 
are perhaps too complicated to be enlightening at the moment. 
While theorists worry primarily about production mechanisms, cross 
sections, QCD corrections, and to some extent about signatures, 
the experimentalist must determine which measurements he is 
interested in making, and which signatures for heavy quark produc- 
tion are realistic and likely to produce results which will shed some 
new light on the underlying production model without undo theoreti- 
cal complications. Experimentalists also need to evaluate the 
available experimental equipment, both machines and detectors to 
find the best way to investigate the properties of heavy quarks. In 
many cases, the things which we would like to measure are 
severely restricted by what we can measure. Nevertheless, many 
properties of heavy quark production and decay can be measured, 
and the results have already taught us much about the weak inter- 
actions and QCD. 


8653 (SLAC-361, pp. 71-125) Theory of precision elec- 
troweak measurements. Peskin, M.E. (Stanford Univ., CA (USA)). 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Jan 
1990. (CONF-8907134—: 17. SLAC summer institute on particle 
physics: physics at the 100 GeV mass scale, Stanford, CA (USA), 
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10-21 Jul 1989). In Physics at the 100 GeV mass scale: Proceed- 
ings. 595p. Order Number DE90010312. Source: OSTI; NTIS; 
INIS. 

In these lectures, the author reviews the theoretical concepts 
needed to understand the goals and implications of experiments in 
this new era of weak interactions. He explains how to compute the 
most important order-a radiative corrections to weak interaction 
processes and discuss the physical implications of these correction 
terms. It is hoped that this discussion will be useful to those— 
experimentalists and theorists—who will try to interpret the new data 
that we will soon receive. Of course, these brief lectures can only 
provide an overview of the subject. The field of precision weak in- 
teractions, like any other area of precision measurement, is full of 
technical complication. These lectures are organized as follows: In 
Section 2, he reviews the structure of the standard weak interac- 
tion model at zeroth order. In Section 3, he discusses the 
measurement of the Z° boson mass in ete~ annihilation. This 
measurement is affected by radiative corrections to the form of the 
Z° resonance, and so he reviews the theory of the resonance line 
shape. In Section 4, he briefly reviews the modifications of the 
properties of the Z° which would be produced by additional neutral 
gauge bosons. In Section 5, he reviews the theory of the renormal- 
ization of weak interaction parameters such as sin?6,,, 
concentrating especially on the contributions of the top quark and 
other heavy, undiscovered particles. Section 6 gives some conclu- 
sions and prospects. 55 refs., 48 figs. 


8654 (SLAC-361, pp. 307-319) Recent results on weak de- 
cays of charmed mesons from the Markill experiment. Browder, 
T.E. (Cornell Univ., Ithaca, NY (USA)). Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Jan 1990. (CONF-8907134—: 17. 
SLAC summer institute on particle physics: physics at the 100 
GeV mass scale, Stanford, CA (USA), 10-21 Jul 1989). In Physics 
at the 100 GeV mass scale: Proceedings. 595p. Order Number 
DE90010312. Source: OSTI; NTIS; INIS. 

Recent results from the Marklill experiment on weak decays of 
charmed mesons are presented. Measurements of the resonant 
substructure of D° — K-x*+x-2x* decays, the first model indepen- 
dent result on D, — ¢z*, as well as limits on Ds — n’x* are 
described. The implications of these new results are also dis- 
cussed. 37 refs., 7 figs., 4 tabs. 


8655 (SLAC-361, pp. 321-342) Recent CLEO results on 
bottom and charm. Baringer, P.S. (Univ. of Kansas, Lawrence 
(USA)). Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1990. (CONF-8907134—: 17. SLAC summer institute 
on particle physics: physics at the 100 GeV mass scale, Stanford, 
CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV mass scale: 
Proceedings. 595p. Order Number DE90010312. Source: OSTI; 
NTIS; INIS. 

Recent results from the CLEO experiment are presented. A data 
sample corresponding to 428 pb-' of e*e~ annihilations taken at 
the Y energy region is used in the analyses. Included in this report 
are results on: exclusive hadronic B meson decays; semileptonic B 
meson decays to charm; B decays into baryons; branching ratio 
measurements for continuum produced D°, D,*, and A<*; and 
mass measurements of the charmed strange baryons =_* and =.°. 
Also presented is the observation of an excess of leptons at the 
endpoint of the momentum spectrum from semileptonic B meson 
decay, which constitutes evidence for b — u transitions. 23 refs., 
12 figs., 7 tabs. 


8656 (SLAC-361, pp. 343-363) Recent results on B- 
decays from ARGUS. Kolanoski, H. (Universitaet Dortmund (West 
Germany)). Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1990. (CONF-8907134—: 17. SLAC summer institute 
on particle physics: physics at the 100 GeV mass scale, Stanford, 
CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV mass scale: 
Proceedings. 595p. Order Number DE90010312. Source: OSTI; 
NTIS; INIS. 

In this talk recent results from the ARGUS experiment are re- 
ported emphasizing semileptonic B-decays and the determination 
of CKM matrix elements. The analyses of exclusive B-decays into 
Div and D*ly and of the inclusive lepton spectrum are shown to 
yield consistent results for V4. Also discussed is the measurement 
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of the helicity structure of the D*lv final state and of the lifetime ra- 
tio of neutral to charged B mesons. Upper limits for charmless B 
decays into inclusive semileptonic and hadronic channels are 
given. Evidence for b — u transitions from the endpoint of the in- 
clusive lepton spectrum is reported. The ARGUS results on B°-B° 
mixing are updated and the resulting constraints on the standard 
model discussed. The report closes with an introduction of the new 
ARGUS Micro Vertex Drift Chamber, which is expected to improve 
the efficiency for the reconstruction of B-decays. 36 refs., 22 figs., 
6 tabs. 


8657 (SLAC-361, pp. 365-372) A review of recent results 
on the hadro- and photoproduction of charm. Spalding, J. (Fer- 
milab, Batavia, IL (USA)). Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Jan 1990. (CONF-8907134—: 17. SLAC 
summer institute on particle physics: physics at the 100 GeV mass 
scale, Stanford, CA (USA), 10-21 Jul 1989). In Physics at the 100 
GeV mass scale: Proceedings. 595p. Order Number 
DE90010312. Source: OSTI; NTIS; INIS. 

The study of charm hadro- and photoproduction is a very active 
field with several fixed target experiments currently analyzing high 
statistics data samples and others preparing for data-taking. In this 
talk the author reviews some of the most recent results from Fer- 
milab and CERN experiments, and discuss the prospects for the 
near future. In this brief review it will be possible only to point to 
some of the most interesting or controversial aspects of the results, 
not to discuss them in depth. 20 refs., 8 figs., 3 tabs. 


8658 (SLAC-—361, pp. 373-390) Search for the top quark at 
UA1. Stanford Linear Accelerator Center, Menlo Park, CA (USA). 
Jan 1990. (CONF-8907134—: 17. SLAC summer institute on parti- 
cle physics: physics at the 100 GeV mass scale, Stanford, CA 
(USA), 10-21 Jul 1989). In Physics at the 100 GeV mass scale: 
Proceedings. 595p. Order Number DE90010312. Source: OSTI; 
NTIS; INIS. 

UA1 is continuing its search for new quarks in the muon channel 
with new data coming from the 1988 and 1989 runs. A description 
of the analysis done on a subsample of events (1.22 pb-') is 
given. The properties of isolated muons accompanied by jets are 
consistent with the Standard Model prediction. The data do not 
show a signal for new quark production. Using the UA1 data ~ 5.4 
pb-' (1983-1989) and combining the electron and muon channels 
a lower limit on the mass is obtained at 61 GeV/c? (95% CL) for 
the t-quark and 41 GeV/c* (95% CL) for the b/-quark. 16 refs., 19 
figs., 6 tabs. 


8659 (SLAC-361, pp. 391-404) Recent results from the 
UA2 experiment at the CERN pp collider. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Jan 1990. (CONF- 
8907134—: 17. SLAC summer institute on particle physics: physics 
at the 100 GeV mass scale, Stanford, CA (USA), 10-21 Jul 1989). 
In Physics at the 100 GeV mass scale: Proceedings. 595p. Order 
Number DE90010312. Source: OSTI; NTIS; INIS. 

The authors present results on: (i) the cross section for W and Z 
production, and (ii) the search for the top quark, obtained with the 
UA2 detector at the CERN fp collider. The data sample corre- 
sponds to an integrated luminosity of 7.1 pb—'. A brief discussion 
of the UA2 detector is also given. 13 refs., 10 figs., 3 tabs. 


8660 (SLAC-361, pp. 433-448) New measurement of the 
phase difference 2oo-,__ in CP-violating K° decays. Panzer, 
B. (J. Gutenberg Univ., Mainz (West Germany)). Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Jan 1990. (CONF- 
8907134-: 17. SLAC summer institute on particle physics: physics 
at the 100 GeV mass scale, Stanford, CA (USA), 10-21 Jul 1989). 
In Physics at the 100 GeV mass scale: Proceedings. 595p. Order 
Number DE90010312. Source: OSTI; NTIS; INIS. 

A very important theorem in the framework of field theories is the 
CPT theorem. This theorem states that local Lorentz invariant quan- 
tum field theories are invariant under the combined transformation 
CPT. This leads to the subsequent consequence: mass, lifetime, 
and magnetic moment should be the same for a particle and its 
antiparticle. The most significant stringent limits on a possible CPT 
violation is delivered by the neutral kaon system. The measure- 
ment of the N(Lambda)31 group has substantially improved the 
precision of our knowledge about the values of the phases 
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phi(sub(00)) and the phase difference delta phi in the neutral kaon 
system. And the result is consistent with the conservation of CPT. 


8661 (SLAC-—361, pp. 471-481) Rare kaon decay experi 
ments. Bryman, D. (TRIUMF, Vancouver, British Columbia 
(Canada)). Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1990. (CONF-8907134-: 17. SLAC summer institute 
on particle physics: physics at the 100 GeV mass scale, Stanford, 
CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV mass scale: 
Proceedings. 595p. Order Number DE90010312. Source: OSTI; 
NTIS; INIS. 

The status of new sensitive experiments searching for rare kaon 
decays is reviewed. Extensive experimental work on rare kaon de- 
cays is currently being performed at BNL, KEK and FNAL to 
search for exotic physics and to examine standard model predic- 
tions in great detail. Major advances spanning orders of magnitude 
are in progress in efforts to study allowed processes like K* — 
xtvi and K,° — yy. New insights into the origin of CP violation 
are being sought by studying K,° — x°ete-. Evidence for new 
particles and new interactions could appear in searches for Kt — 
a*y where x represents a hypothetical neutral particle or system 
of neutral particles and in searches for lepton flavor violating pro- 
cesses K,° — ye and K* — x* pe. 29 refs., 9 figs., 3 tabs. 


8662 (SLAC-361, pp. 499-505) Inverse muon decay, neu- 
trino dimuon production, and a search for neutral heavy 
leptons at the Tevatron. Mishra, S.R. (Columbia Univ., New York, 
NY (USA)); Bachmann, K.T.; Bernstein, R.F.; Blair, R.E.; Foudas, 
C.; Lefmann, W.C.; Leung, W.C.; Oltman, E.; Quintas, P.Z.; Sciulli, 
F.J.; Shaevitz, M.H.; Smith, W.H.; Merritt, F.S.; Oreglia, M.J.; 
Scheliman, H.; SchStanford Linear Accelerator Center, Menlo Park, 
CA (USA). Jan 1990. (CONF-8907134—: 17. SLAC summer insti- 
tute on particle physics: physics at the 100 GeV mass scale, 
Stanford, CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV 
mass scale: Proceedings. 5925p. Order Number DE90010312. 
Source: OSTI; NTIS; INIS. 

The authors report on three recent measurements by the CCFR 
collaboration using the Fermilab Tevatron quad-triplet neutrino 
beam with neutrino energies up to 600 GeV. In a sample of 
666,000 neutrino and 132,000 antineutrino events, 1,151 inverse 
p-decay events, vpe~ — pve, were isolated corresponding to a 
rate with respect to v,,-N charged current interactions of (0.125 + 
.009(stat.) + .003(sys.)) x 10-*. The data also contain 1,522 v, 
and 275 v, induced opposite sign dimuon events which are due 
predominantly to charm production at the hadronic vertex. Using 
this sample, they have measured the strange sea content of the 
nucleon, ne = { dx(2xs(x))/ { dx(xu(x)+xd(x)) = 0.57*°-°12 _4 oog, 
the Cabbibo-Kobayashi-Masakawa matrix element, |Veg| = 
0.220*-°'5 _ 43, and the slow-rescaling model charm mass param- 
eter, mc = 1.3*°-©_» 5GeV. Finally, a search for neutral heavy 
leptons in our 4.~yu* sample excludes such particles with masses 
up to 18 GeV and muonic coupling greater than 10-° with respect 
to standard Fermi coupling. 14 refs., 4 figs. 


8663 (SLAC—361, pp. 535-553) Recent results from TRIS- 
TAN. Uno, Shoji (National Laboratory for High Energy Physics, 
Ibaraki (Japan)). Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). Jan 1990. (CONF-8907134—: 17. SLAC summer insti- 
tute on particle physics: physics at the 100 GeV mass scale, 
Stanford, CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV 
mass scale: Proceedings. 5925p. Order Number DE90010312. 
Source: OSTI; NTIS; INIS. 

The three TRISTAN experiments (AMY, TOPAZ, VENUS) accu- 
mulated a data sample of about 30 pb~' each in the energy 
range; 50.-61.4 GeV. Recent results from these experiments are 
presented. The R-ratio values were found somewhat higher than 
the five-flavor prediction above 56 GeV. Measured cross sections 
for leptons and forward-backward asymmetries for quarks and lep- 
tons are consistent with the standard model predictions. No new 
particles were observed and new mass limits were set. 41 refs., 22 
figs., 3 tabs. 


8664 (SLAC-—361, pp. 555-563) Measurements of the Z bo- 
son resonance parameters at SLC. Hearty, C. (Lawrence 





Berkeley Laboratory, CA (USA)). Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA). Jan 1990. (CONF-8907134—: 17. 
SLAC summer institute on particle physics: physics at the 100 
GeV mass scale, Stanford, CA (USA), 10-21 Jul 1989). In Physics 
at the 100 GeV mass scale: Proceedings. 595p. Order Number 
DE90010312. Source: OSTI; NTIS; INIS. 

This paper presents the measurement by the Mark Il experiment 
at the SLAC Linear Collider of the parameters of the Z boson reso- 
nance. The results are updated from those presented at the SLAC 
Summer Institute to include all data presented in the most recent 
Mark II publication, consisting of 19 nb—' of data at ten different 
center-of-mass energies between 89.2 and 93.0 GeV. The reso- 
nance parameters are extracted by measuring the Z production 
cross section at a series of center-of-mass energies (scan points) 
near the Z peak, then fitting these data with the theoretical cross 
section. The four major aspects of the analysis are the determina- 
tion at each scan point of (1) the center-of-mass energy (E), (2) 
the integrated luminosity, (3) the number of Z decays and (4) the 
expected cross section as a function of the resonance parameters, 
such as mass and width. The author discusses each of these 
steps in turn, after a brief description of the Mark Il detector, then 
concludes with the results of the analysis. 7 refs., 9 figs., 3 tabs. 


8665 (SLAC-361, pp. 565-578) Decays of the Z boson. 
Barklow, T. (SLAC, Stanford, CA (USA)). Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA). Jan 1990. (CONF-8907134—: 
17. SLAC summer institute on particle physics: physics at the 100 
GeV mass scale, Stanford, CA (USA), 10-21 Jul 1989). In Physics 
at the 100 GeV mass scale: Proceedings. 595p. Order Number 
DE90010312. Source: OSTI; NTIS; INIS. 

The author presents results from the analysis of approximately 
500 Z boson decays collected by the Mark Il detector. Topics in- 
clude the partonic structure of hadronic Z boson decays, charged 
particle inclusive distributions in hadronic decays, a measurement 
of as, properties of leptonic Z boson decays, and new particle 
searches. 34 refs., 13 figs. 


8666 (SLAC-PUB-5319) Remarks on B-physics with inter- 
actions of pp and e*e—. Fridman, A. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)); Snyder, A. Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA). Aug 1990. 23p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC03-76SF00515. 
(CONF-9010291—1: Large Hadron Collider workshop: physics and 
instrumentation, Aachen (Germany, F.R.), 4-9 Oct 1990). Order 
Number DE91005764. Source: OSTI; NTIS; INIS; GPO Dep. 

We compare the B-physics that could be studied with pp or 
e*e~ interactions. The pp colliders at cm energies of 16 TeV 
(LHC) and 40 TeV (SSC) as well as asymmetric e*e~ colliders at 
the Y(4S) cm energy are considered. In the case of pp interac- 
tions, we discuss the B production using pp colliders and a p beam 
with an external fixed target. For this preliminary comparison we 
explore the possibility of searching CP violation in the By°, By° — 
J/bKs°, x*x— decays. 25 refs., 4 figs. 


8667 (SLAC-PUB-5388) The discovery of the tau and its 
major properties, 1970-1985. Perl, M.L. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA). Nov 1990. 25p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00515. 
(CONF-9009321—1: Workshop on tau lepton physics, Orsay 
(France), 24-27 Sep 1990). Order Number DE91005760. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper recounts the history of the discovery of the tau lepton 
and its major properties: its mass, its lifetime and its main decay 
modes. 13 figs., 5 tabs. 


8668 (SLAC-PUB-5391) The status of strange meson 
spectroscopy. Dunwoodie, W. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Dec 1990. 9p. Sponsored by U.S. DOE 
Energy Research; National Science Foundation. DOE Contract 
AC03-76SF00515. PHY82-09144;PHY85-13808. (CONF-9009309— 
5: Rheinfels workshop on hadron mass spectrum, St. Goar 
(Germany, F.R.), 3-6 Sep 1990). Order Number DE91005759. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The present status of strange meson spectroscopy is reviewed 
with emphasis on the results obtained with the LASS spectrometer 
at SLAC. The systematics of the level structure are discussed with 
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respect to quark model expectations, and the impact of the pro- 
posed KAON Factory on the future of the subject considered. 12 
refs., 14 figs. 


8669 (SLAC-PUB-5392) Evidence for »;(1270) production 
in the reaction K~p — 7*z~A. Aston, D. (Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)); Bienz, T.; Bird, F.; 
Dunwoodie, W.; Johnson, W.; Kunz, P.; Kwon, Y.; Leith, D.; Levin- 
son, L.; Ratcliff, B.; Rensing, P.; Schultz, D.; Shapiro, S.; Sinervo, 
P.; Tarnopoisky, G.; Toge, N.;Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Dec 1990. 6p. Sponsored by U.S. DOE 
Energy Research; National Science Foundation. DOE Contract 
AC03-76SF00515. Grant PHY82-09144;Grant PHY85-13808. 
(CONF-9009309-4: Rheinfels workshop on hadron mass spec- 
trum, St. Goar (Germany, F.R.), 3-6 Sep 1990). Order Number 
DE91005758. Source: OSTI; NTIS; INIS; GPO Dep. 

Preliminary results are presented from an analysis of the x*2— 
system produced in the reaction K-p — x*x~ A at 11 GeV/c ob- 
served with the LASS spectrometer at SLAC. A clear p -- w 
interference effect is observed, and a fit to the natural parity ex- 
change mass distribution yields a branching fraction estimate of 
(1.7 + 0.5) % for the decay w —72*x—. An amplitude analysis re- 
veals that the bump in the mass distribution in the vicinity of the 
fo(1270) actually contains a significant P-wave component. The 
mass dependence of the corresponding amplitude and phase is 
well described by a resonant Breit-Wigner line-shape with mass 
(1266 + 14) MeV/c?, width (166 + 35) MeV/c?, and estimated 
elasticity ~ 5%. The interpretation of this state as the first radial 
excitation of the p(770) is discussed. 15 refs., 5 figs. 


8670 (SLAC-PUB-5395) A study of the a9(980) meson in 
radiative J/) decays. Lockman, W.S. (California Univ., Santa 
Cruz, CA (USA). Inst. for Particle Physics). MARK Ill Collaboration. 
Stanford Linear Accelerator Center, Menio Park, CA (USA). Dec 
1990. 6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC03-76SF00515 ;AC02-76ER01195 ;AC02-87ER40318 
;AC03-81ER40050 ;AM03-76SF00010. (CONF-9009309-3: Rhein- 
fels workshop on hadron mass m, St. Goar (Germany, 
F.R.), 3-6 Sep 1990). Order Number DE91005757. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Using the decay sequence Wy — yX,X — ao+(980)rF, 
@)*+(980) — m+, where X is the f;(1285) or (1400), the nx* vs 
nr Dalitz plot intensity distributions are fitted with a model 
containing a coupled-channel parametrization of the ao(980). Pre- 
liminary values for the spin of X, the mass and width of the 
@ 9 +(980) to mr*, and the ratio of ap*(980) coupling strengths, 
9x2/gn7, to K°K* and nx* are determined. From this model, the 
predictions for the ratios of branching ratios ry = B(X — 
@p(980)7)-B(ao(980) — KK)/B(X — ao*(980)x)-B(ay*+(980) — 
nr) are compared with those obtained from MARK lil Partial 
Waves analyses of the decays J/y — yKs°K*x* and J/y — 
ynn*nx—. 12 refs., 3 figs., 4 tabs. 
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Refer also to citation(s) 8520, 8521, 8522, 8523, 8612, 8614, 
8638, 8640, 8641, 8643, 8653, 8720, 8724, 8729, 8794, 8854, 
8855, 8857 


8671 (ANL-HEP-CP-90-62) Factorization at small x. 
Collins, J.C. (Pennsylvania Univ., Philadelphia, PA (USA). Dept. of 
Physics); Ellis, R.K. Argonne National Lab., IL (USA). [1990]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. (CONF-9005264-3: DESY topical meeting: small-x 
behavior of deep inelastic structure functions in QCD, Hamburg 
(Germany, F.R.), 14-16 May 1990). Order Number DE91006006. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We show how to modify the Lipatov equation to treat short dis- 
tance cross sections in the factorization theorem. 


8672 (ANL-HEP-CP-90-120) Gluebalis and topological 
charge in the presence of dynamical quarks. Bitar, K.M. (Florida 
State Univ., Tallahassee, FL (USA). Supercomputer Computations 
Research Inst.); Edwards, R.; Heller, U.M.; Kennedy, A.D.; De- 


Grand, T.A.; Gottlieb, S.; Kraznitz, A.; Kogut, J.B.; Renken, R.L.; 
anys nis een mans ai ie ates einai: 
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Liu, W.; Rossi, P. Argonne National Lab., IL (USA). High Energy 
Physics Div. Nov 1990. 5p. Sponsored by U.S. DOE Energy 
Research; National Science Foundation. DOE Contract W-31109- 
ENG-38 ;AC02-86ER40253 ;FCO05-85ER25000 ;FG02-85ER40213 
;AS03-81ER40029 ;AC02-84ER40125. Grant PHY87-01775;Grant 
PHY86-14185;Grant PHY89-04035. (CONF-901072-5: LATTICE 
90: 7th international lattice gauge theory conference, Tallahassee, 
FL (USA), 8-12 Oct 1990). Order Number DE91006459. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have estirnated the string tension and the masses of the O** 
and 2** glueballs in lattice QCD with 2 light flavours of staggered 
quarks. In addition we have measured the topological charge and 
hence susceptibility of our gauge field configurations. The simula- 
tions were performed at 6/g*=5.6 and quark masses m=0.01 and 
0.025 (lattice units) on lattice sizes ranging from 124 to 164. 7 
refs., 5 figs. 


8673 (ANL-HEP-CP-90-121) Strong coupling QED with 
two fermionic flavors. Wang, K.C. Argonne National Lab., IL 
(USA). High Energy Physics Div. Nov 1990. 5p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. (CONF- 
901072-4: LATTICE '90: 7th international lattice gauge theory 
conference, Tallahassee, FL (USA), 8-12 Oct 1990). Order Number 
DE91006440. Source: OSTI; NTIS; GPO Dep. 

We report the recent results of our simulation of strong coupling 
QED, with non-compact action, on lattices 10* and 16*. Since we 
are dealing with two staggered fermionic flavors, we use hybrid al- 
gorithm to do the simulation. In addition to the measurement of the 
chiral order parameter (yw), we also measure magnetic monopole 
susceptibility, x, throughout the region of chiral transition. 6 refs., 6 

s. 


8674 (BNL-45633) Understanding quark flow in high mo- 
mentum transfer exclusive reactions. White, C. (Minnesota 
Univ., Minneapolis, MN (USA)); Courant, H.; Fang, G.; Heller, K.; 
Johns, K.; Marshak, M.; Shupe, M.; Appel, R.; Barton, D.; Bunce, 
G.; Carroll, A.; Gushue, S.; Kmit, M.; Lowenstein, D.; Makdisi, Y.; 
Ma, X.; Russell, J.; Heppelmann, S. Brookhaven National Lab., Up- 
ton, NY (USA). [1990]. 5p. Sponsored by U.S. DOE Energy 
Research; National Science Foundation. DOE Contract AC02- 
76CH00016. (CONF-900135-20: 15. general meeting of the 
Division of Particles and Fields of the American Physical Society, 
Houston, TX (USA), 3-6 Jan 1990). Order Number DE91005867. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A 5.9 GeV/c secondary beam of pions, kaons, and protons di- 
rected into a liquid hydrogen target has been used to study high 
momentum transfer exclusive reactions of the form A+B — C + 
D. The high sensitivity of this experiment has allowed the differen- 
tial cross section for 19 two body exclusive reactions to be 
measured around 90 degrees in the center of mass frame. These 
high statistic measurements confirm the conclusion of an earlier 10 
GeV/c experiment which found that the relative magnitudes of the 
cross sections are consistent with the dominance of the quark in- 
terchange diagram. 6 refs., 4 fig., 1 tab. 


8675 (CEA-CONF-10112) Nuclear physics on a hyper- 
sphere. Rho, M. CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Service de Physique Theorique. 1989. 37p. 
(CONF-8906382-: 2. Sorak School and symposium on the inter- 
mediate energy nuclear physics, Kyungju (Republic of Korea), 26 
Jun - 1 jul 1989). Order Number DE91740753. Source: OSTI; 
NTIS (US Sales Only). 

This lecture covers three (related) topics: a hidden gauge sym- 
metric (HGS) formulation of low-energy effective theories of the 
strong interaction, a modelling of dense nuclear matter by putting 
skyrmions (and instantons) on a hypersphere and a description in 
terms of skyrmions of the chiral phase transition at high nuclear 
matter density. 


8676 (CEA-CONF-10201) A short review of hadronic cas- 
cade transitions in heavy quarkonia. Chemtob, M.; Navelet, H. 
CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service de Physique Theorique. 1989. 14p. (CONF- 
8912131—: ). Order Number DE91744182. Source: OSTI; NTIS 
(US Sales Only). 
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We review briefly the current algebra, the QCD multipole expan- 
sion and the partonic quark-gluon model approaches to the 
hadronic cascades. We discuss the various proposals to explain 
the flat invariant mass observed in Y"— Y + x =. 


8677 (CEA-CONF—10246) Unified Chiral models of 
mesons and baryons. Mendez-Galain, R.; Ripka, G. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Theorique. 1990. 40p. (CONF-9002122-: ). 
Order Number DE91744279. Source: OSTI; NTIS (US Sales Only). 

Unified Chiral modeis of mesons and baryons are presented. 
Emphasis is placed on the underlying quark structure of hadrons 
including the Skyrmion: The Nambu Jona-Lasinio model with vector 
mesons is discussed. 


8678 (CONF-9009285-2) From fundamental fields to con- 
stituent quarks and nucleon form factors?. Coester, F. Argonne 
National Lab., IL (USA). [1990]. 11p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract W-31109-ENG-38. From From 
fundamental fields to nuclear phenomena conference; Boulder, CO 
(USA); 19-22 Sep 1990. Order Number DE91006558. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Constituent-quark models formulated in the frame work of nonrel- 
ativistic quantum mechanics have been successful in accounting 
for the mass spectra of mesons and baryons. Applications to elas- 
tic electron scattering require relativistic dynamics. Relativistic 
quantum mechanics of constituent quarks can be formulated by 
constructing a suitable unitary representation of the Poincare group 
on the three-quark Hilbert space. The mass and spin operators of 
this representation specify the relativistic model dynamics. The dy- 
namics of fundamental quark fields, on the other hand, is specified 
by a Euclidean functional integral. In this paper | show how the dy- 
namics of the fundamental fields can be related in principle to the 
Hamiltonian dynamics of quark particles through the properties of 
the Wightman functions. 14 refs. 


8679 (DESY—90-096) Higher order leading logarithmic 
QED corrections to deep inelastic ep scattering of very high 
energies. Kripfganz, J. (Leipzig Univ. (Germany, F.R.). Sektion 
Physik); Moehring, H.J.; Spiesberger, H. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.). Aug 1990. 25p. 
Contract BMFT O55HH91P(8). Order Number DE91744479. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Higher order electromagnetic radiative corrections to neutral cur- 
rent deep inelastic electron proton scattering are studied in 
collinear approximation. Second order corrections show qualita- 
tively new features compared to the first order ones and are 
non-negligible for large y and small x. We also show how kinemati- 
cal cuts on the recoil quark jet, in particular the jet angle, will allow 
a strong reduction of the contribution from radiative events for 
small x and large y. (orig.). 


8680 - (DOE/ER/40233-6) Topics in gauge theories and the 
unification of elementary particle interactions: Progress re- 
port, March 1, 1990—-December 31, 1990. Srivastava, Y.N.; 
Vaughn, M.T. Northeastern Univ., Boston, MA (USA). Dec 1990. 
8p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-85ER40233. Order Number DE91006687. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We report on work done by the principal investigators and their 
collaborators on phenomenology of low and medium p; physics, 
standard model results for macroscopic systems, same sign dilep- 
ton signals from massive Majorana neutrinos, Casimir effects for 
charged particles, further macroscopic effects in quantum electro- 
dynamics, and n-particle amplitudes for large n beyond the tree 
approximation, renormalization group analysis of unified gauge the- 
ories. 


8681 (DOE/ER/40291-8) Unusual initial and final state ef- 
fects In quantum chromodynamics: Progress report, July 15, 
1990—December 20, 1990. Nelson, C.A. State Univ. of New York, 
Binghamton, NY (USA). Dept. of Physics. Dec 1990. 8p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG02-86ER40291. 
Order Number DE91006729. Source: OSTI; NTIS; INIS; GPO Dep. 





We have constructed fundamental test which can be used to 
probe discrete symmetries, and their possible violations, in the re- 
quired “new physics” beyond the standard model. In a recent paper 
for applications at an e*e~ collider, we have proposed a simple 
test for “maximal P — maximal C” violation in the Z° — 7;~ 7,* 
coupling. For r+ — xv, for example, this test is based on an az- 
imuthal correlation function I(¢e, ¢) where the azimuthal angles are 
defined relative to the final x,—. For e~e* collisions in the T or J/ 
YY regions, I(¢—, ¢) can be used to test for a complex phase in the 
* — 77 7* coupling. In other research programs, we are continu- 
ing to investigate our proposal that partons be identified with nearly 
degenerate, coherent quark-gluon “jet” states, and have proven a 
completeness relation for the q-analogue of the unusual coherent 
states. 


8682 (DOE/ER/40445-30) A search for the production of 
direct leptons in nucleon-nucleus and nucleus-nucleus colli- 
sions: Progress report, April 1, 1988—March 31, 1991. Kirk, P.N. 
Louisiana State Univ., Baton Rouge, LA (USA). Dept. of Physics 
and Astronomy. 1 Dec 1990. 50p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FGO05-88ER40445. Order Number 
DE91005716. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: subthreshold produc- 
tion experiment; testing and selection of PCOS amplifiers; 
transverse energy detector; development of a sensitive new ampli- 
fiers; single-lepton experiment. (LSP) 


8683 (DOE/ER/40577-1) [Theoretical studies in elemen- 
tary particle physics]: Annual technical progress report, [June 
1, 1990—-November 1990]. Collins, J. Pennsylvania State Univ., 
University Park, PA (USA). Dept. of Physics. [1990]. 6p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG02-90ER40577. 
Order Number DE91006795. Source: OSTI; NTIS; INIS; GPO Dep. 
This report discusses theoretical research in elementary particles 
in the following areas; Photoproductiori; W-top backgrounds to 
Higgs production; charged Higgs production; measuring strong 
coupling; polarization and Z'; and polarization of top quark. (LSP) 


8684 (FNAL/C-—90/200-T) QCD phenomenology of parton 
distribution functions at small x. Tung, Wu-Ki (Illinois Inst. of 
Tech., Chicago, IL (USA)). Fermi National Accelerator Lab., 
Batavia, IL (USA). Sep 1990. 9p. Sponsored by U.S. DOE Energy 
Research; National Science Foundation. DOE Contract AC02- 
76CHO03000. Grant PHY89-05161. (CONF-9005264-4: DESY 
topical meeting: small-x behavior of deep inelastic structure func- 
tions in QCD, Hamburg (Germany, F.R.), 14-16 May 1990). Order 
Number DE91006382. Source: OSTI; NTIS; INIS; GPO Dep. 

The small x behavior of parton distributions is studied phe- 
nomenologically by examining in detail a series of QCD-evolved 
distribution sets obtained in a new global analysis of deep inelastic 
scattering and lepton-pair production experiments. The importance 
of 2-loop evolution is discussed. The main features and results of 
the global analysis are described. The range of small x behavior 
consistent with next-to-leading order QCD and current data is de- 
lineated. The extrapolated small x behavior is parameterized by 
effective Q-dependent power- and logarithmic-law parameters. In- 
triguing features of the evolution of these parameters with Q are 
presented. Alternative parametrizations based on the analytic solu- 
tion for small x is also explored. 20 refs., 6 figs., 1 tab. 


8685 (FNAL/C—90/248-E) A compilation of jet finding algo- 
rithms. Flaugher, B. (Fermi National Accelerator Lab., Batavia, IL 
(USA)); Meier, K. Fermi National Accelerator Lab., Batavia, IL 
(USA). Dec 1990. 14p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH03000. (E-741/CDF;CONF-9006267—14: 
1990 DPF summer study on high energy physics, Snowmass, CO 
(USA), 25 Jun - 13 jul 1990). Order Number DE91006377. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Technical descriptions of jet finding algorithms currently in use in 
pp collider experiments (CDF, UA1, UA2), ete experiments and 
Monte-Carlo event generators (LUND programs, ISAJET) have 
been collected. 20 refs. 


8686 (FNAL/C—90/259-T) Continuum results for the deter- 
mination of heavy meson decay constants. Hill, B. (California 
Univ., Santa Barbara, CA (USA). Inst. for Theoretical Physics). 
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Fermi National Accelerator Lab., Batavia, IL (USA). [1990]. 2p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH03000. (CONF-901072-3: LATTICE '90: 7th international 
lattice gauge theory conference, Tallahassee, FL (USA), 8-12 Oct 
1990). Order Number DE91006812. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Several perturbative results relevant for the determination of 
heavy meson decay constants have been obtained. This talk is a 
summary of some recent continuum results, including 1/m correc- 
tions to the heavy quark Lagrangian, which are relevant for 1/m 
corrections to other matrix elements. 3 refs. 


8687 (FNAL/C—90/264-T) Recent developments in neutron 
electric dipole moment and related CP violating quantities. 
Chang, D. (Northwestern Univ., Evanston, IL (USA). Dept. of 
Physics and Astronomy). Fermi National Accelerator Lab., Batavia, 
IL (USA). 20 Dec 1990. 5p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH03000. (NUHEP-TH- 
90/37;CONF-900822-25: 25. IUPAP international conference on 
high energy physics, Singapore (Singapore), 2-8 Aug 1990). Order 
Number DE91006486. Source: OSTI; NTIS; INIS; GPO Dep. 

We summarize recent theoretical developments in CP violation 
related to the neutron electric dipole moment, chromo-electric 
dipole moments for quarks, chromo-electric dipole moment for 
gluon, and electric dipole moments for electron and W boson. 31 
refs. 


8688 (FNAL/C—90/265-T) Mechanisms of CP violation in 
gauge theory and the recent developments. Chang, D. 
(Northwestern Univ., Evanston, iL (USA). Dept. of Physics and As- 
tronomy). Fermi National Accelerator Lab., Batavia, IL (USA). 20 
Dec 1990. 42p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. (NUHEP-TH-90/38;CONF-90081 82-1: 
9. symposium on theoretical physics, Mt. Sorak (Republic of Ko- 
rea), 19-26 Aug 1990). Order Number DE91006487. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Various mechanisms of CP violation in gauge theory are re- 
viewed. We discuss the impact of recent developments associated 
with electric dipole moment(EDM) of neutron (Dn), EDM of 
quarks(Dg), chromo-EDM of quarks(D,°), chromo-EDM of 
gluon(D,°), EDM of electron(D.), and EDM of W boson(Dy). 89 
refs., 31 figs. 


8689 (HEPHY-PUB—530/90) Reliability of nonrelativistic 
potential models. Lucha, W. (Oesterreichische Akademie der Wis- 
senschaften, Vienna (Austria). Inst. fuer Hochenergiephysik); 
Schoeberl, F.F. Oesterreichische Akademie der Wissenschaften, 
Vienna (Austria). Inst. fuer Hochenergiephysik. Mar 1990. 7p. 
(UWThPh-1990-8.!. Order Number DE91616867. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We discuss the significance of the description of hadrons as 
bound states of (constituent) quarks by nonrelativistic potential 
models. To this end we derive the relativistic generalization of the 
quantum-mechanical virial theorem and use it to clarify the connec- 
tion between the nonrelativistic and (semi-)relativistic treatment of 
bound states. 11 refs., 1 fig. (Authors). 


8690 (IFT-P-17/90) Two-dimensional quantum gas. Al- 
drovandi, R. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). 1990. 45p. Order Number DE91616838. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Identical impenetrable particles in a 2-dimensional configuration 
space obey braid statistics, intermediate between bosons and 
fermions. This statistics, based on braid groups, is introduced as a 
generalization of the usual statistics founded on the symmetric 
groups. The main properties of an ideal gas of such particles are 
presented. They do interpolate the properties of bosons and 
fermions but include classical particles as a special case. Restric- 
tion to 2 dimensions precludes lambda points but originates a 
peculiar symmetry, responsible in particular for the identity of bo- 
son and fermion specific heats. (author). 


8691 (IFUSP-P-851) Theory of the weak interaction ver- 
tices. Ventura, |. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. May 
1990. 14p. Order Number DE91616920. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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A manner of introducing the magnetic field of the electron, by 
means of another flux operator factor, which will be called the am- 
pere mode is proposed. The explicit differentiation of the Ampere 
mode in the kinetic hamiltonian, generates a second type o interac- 
tion, showing the mathematical structure of the weak interactions. 
This result is explored to build up a theory of the weak interaction 
vertices. The proposed theory is then compared with the theory of 
Weinberg-Salam. (L.C.). 


8692 (INS-836) An exotic composite vector boson. 
Akama, Keiichi (Saitama Medical Coll., Moroyama (Japan). Dept. 
of Physics); Hattori, Takashi; Yasue, Masaki. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Aug 1990. 29p. Order Number 
DE91744824. Source: OSTI; NTIS (US Sales Only); INIS. 

An exotic composite vector boson, V, is introduced in two dy- 
namical models of composite quarks, leptons, W and Z. One is 
based on four Fermi interactions, in which composite vector 
bosons are regarded as fermion-antifermion bound states and the 
other is based on the confining SU(2), gauge model, in which they 
are given by scalar-antiscalar bound states. Both approaches de- 
scribe the same effective interactions for the sector of composite 
quarks, leptons, W, Z, + and V. (author). 


8693 (INS—850) Scaling mass parameters of hadrons, 
quarks and subquarks. Terazawa, Hidezumi. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Oct 1990. 14p. Order 
Number DE91745054. Source: OSTI; NTIS (US Sales Only); INIS. 

It is suggested that the current mass of light quarks be scaled to 
those of subquarks which can be as small as 45 GeV and that the 
‘electrostrong’ gauge theory for hadrons may appear as an effec- 
tive theory in QCD as the electroweak gauge theory for quarks 
with the scaling relation of m(H)/m(W) = M(c)/m(p) which predicts 
m(H) ~ 94 GeV. (author). 


8694 (IS-M-654) New gauge boson searches at the Teva- 
tron. Hewett, J.L. (Wisconsin Univ., Madison, WI (USA). Dept. of 
Physics); Rizzo, T.G. lowa State Univ. of Science and Technology, 
Ames, IA (USA). [1990]. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-82 ;AC02-76ER00881. 
(CONF-9006267-18: 1990 DPF summer study on high energy 
physics, Snowmass, CO (USA), 25 Jun - 13 jul 1990). Order Num- 
ber DE91006676. Source: OSTI; NTIS; INIS; GPO Dep. 

The discovery reach of the Tevatron in the 1990's for new gauge 
bosons which originate in a wide range of extensions to the 
Standard Model is obtained. Most searches make use of the con- 
ventional leptonic decay mode of the Z’, whereas others require 
the observation of a dijet mass peak above the QCD background 
from hadronic decays. 10 refs., 3 figs. 


8695 (IS-M-659) Indirect searches for new gauge bosons 
and leptoquarks at the NLC. Hewett, J.L. (Wisconsin Univ., Madi- 
son, WI (USA). Dept. of Physics); Rizzo, T.G. lowa State Univ. of 
Science and Technology, Ames, IA (USA). [1990]. 4p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-7405-ENG-82 
;AC02-76ER00881. (CONF-9006267—16: 1990 DPF summer study 
on high energy physics, Snowmass, CO (USA), 25 Jun - 13 jul 
1990). Order Number DE91006672. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We obtain search limits at the 90% CL for new neutral gauge 
bosons and leptoguarks at the NLC (,/s = 0.5 TeV) e* e~ collider 
which are beyond the kinematic limit of the machine and whose ef- 
fects are observed indirectly. We make use of possible deviations 
from Standard Model expectations in cross-sections and asymme- 
tries that result from new physics, and include the effects of 
radiative corrections. 10 refs., 3 figs., 1 tab. 


8696 (ISN-8993) Microscopical analysis in the eikonal ap- 
proximation of the hadrons high energy elastic scattering. 
Furget, C. Grenoble-1 Univ., 38 (France). Inst. des Sciences Nu- 
cleaires. Nov 1989. 181p. (In French). Order Number DE91740633. 
Source: OSTI; NTIS (US Sales Only). 

The elastic differential cross sections for hadronic processes are 
studied over a range of center of mass energies above 10 GeV. 
The diffractive structure of the data is analysed using Glauber the- 
ory for composite systems with an effective elementary amplitude 
between hadron constituents. In a first step, the optical limit is 
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used to deduce some constraints about hyperon geometry and the 
elementary interaction dynamics needed to reproduce meson- 
proton scattering. The introduction of higher orders of the multiple 
scattering expansion is necessary to treat correctly the diffractive 
minimum of xP scattering. A test of universality of the four- 
momentum transfer dependence of the elementary amplitude is 
performed at the optical limit. In the last step, a scenario, where 
gluon-gluon processes are responsible for the energy dependence 
of total cross-sections at high energy, is used successfully for the 
main hadronic systems. 


8697 (KFKI-1990-21/A) Statistical distance and the ap- 
proach to KNO scaling. Diosi, L.; Hegyi, S.; Krasznovszky, S. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. May 1990. 22p. Order Number 
DE91616868. Source: OSTI; NTIS (US Sales Only); INIS. 

A new method is proposed for characterizing the approach to 
KNO scaling. The essence of our method lies in the concept of 
statistical distance between nearby KNO distributions which reflects 
their distinguishability in spite of multiplicity fluctuations. It is shown 
that the geometry induced by the distance function defines a natu- 
ral metric on the parameter space of a certain family of KNO 
distributions. Some examples are given in which the energy depen- 
dences of distinguishability of neighbouring KNO distributions are 
compared in nondiffractive hadron-hadron collisions and electron- 
positron annihilation. (author) 19 refs.; 4 figs. 


8698 (KFKI-1990-30/A) The Feynman fluid analogy in 
ete— annihilation. Hegyi, S.; Krasznovszky, S. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Jul 1990. 23p. Order Number DE91616855. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An analysis of the charged particle multiplicity distributions 
observed in e*e~ annihilation is given using the generalized Feyn- 
man fluid analogy of multiparticle production. Only the two-and 
three-particle integrated correlation functions are included into the 
scheme. It is shown that the model correctly describes the avail- 
able experimental data from the TASSO and HRS collaborations. 
Some properties of the fluid of the analogy are computed and a 
prediction is made for the multiplicity distribution at ,/s = 91 GeV. 
(author) 19 refs.; 5 figs.; 1 tab. 


8699 (KFKI-1990-35/A) Effects of asymmetry in string 
fragmentation. Balazs, N.L. (State Univ. of New York, Stony 
Brook, NY (USA)); Csoergoe, T.; Lukacs, B.; Zimanyi, J. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1990. 17p. Order Number DE91616869. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The general solution of the one flavour integral equation for 
string fragmentation is presented and is approximated with a finite 
sum. The N pion phase space distribution is calculated for the 
emission points; thence the hadronic fragmentation function, the 
number density and the energy density vs. rapidity are obtained. 
The effect of the left-right asymmetry imbedded into the integral 
equation is discussed and numerical results based on the Lund 
fragmentation function are presented. (author) 5 refs.; 2 figs. 


8700 (LAL-8945) Update and improvements of the ALEPH 
Higgs decay simulation Hosdecay. Janot, P. Paris-11 Univ., 91 - 
Orsay (France). Lab. de l’Accelerateur Lineaire; Paris-11 Univ., 91 
- Orsay (France). Dec 1989. 17p. Order Number DE91740725. 
Source: OSTI; NTIS (US Sales Only). 

In order to analyse accurately the large amount of data collected 
by ALEPH in 1989 (about 30000 Z°’s), the Higgs decay simulation 
program HODECAY was refined in many respects. The differences 
between that program and the new HOSDECAY are described in 
detail in this note. Some results and numbers are also presented. 


8701 (LAPP-TH-267-89) A vectorial description of electro- 
magnetic scattering by large bodies of spherical shape. 
Bourrely, C. (Centre National de la Recherche Scientifique, 13 - 
Marseille (FR). Centre de Physique Theorique); Lemaire, T.; Chi- 
appetta, P. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires. Oct 1989. 23p. Order Num- 
ber DE91740637. Source: OSTI; NTIS (US Sales Only). 





We present a new method to obtain a vectorial solution of 
Helmholtz equation for large homogeneous scatterers having a 
cylindrical symmetry and a shape approximately spherical. Limita- 
tions of the method for arbitrarily shaped particles are discussed. 


8702 (LAPP-TH-279) A no-lose measurement of the 
hadronic and of the leptonic Z widths. Girardi, G. (Grenoble-1 
Univ., 74 - Annecy (FR). Lab. de Physique des Particules Elemen- 
taires); Hollik, W.; Verzegnassi, C. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Jan 1990. 
11p. Order Number DE91740723. Source: OSTI; NTIS (US Sales 
Only). 

We show that a high precision measurement of the full hadronic, 
of the leptonic Zp widths and of their ratio in the forthcoming run at 
LEP 1 might already allow, under realistic experimental conditions, 
to either discover clear evidence for New Physics of well identifi- 
able origin or, at least, to set stringent bounds on the top mass 
valid in an extended, not Minimal, Standard Model independently 
of the value of the p parameter. 


8703 (LA-UR-90-4351) QCD with dynamical Wilson 
fermions. Gupta, R. (Los Alamos National Lab., NM (USA)). Los 
Alamos National Lab., NM (USA). [1990]. 9p. Sponsored by U.S: 
DOE Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
901072-2: 7. international lattice gauge theory conference, 
Tallahassee, FL (USA), 8-12 Oct 1990). Order Number 
DE91005750. Source: OSTI; NTIS; INIS; GPO Dep. 

Results for the spectrum and the F and D parameters are ob- 
tained with precision similar to that in the quenched approximation. 
Present data for mg > ms show measurable effects due to vacuum 
polarization only in the pion-Nucleon £ term suggesting that 2°°* ~ 
x". The lattice update is being done on the Connection Machine 
which is very well suited to simulate QCD with 2 flavors of Wilson 
fermions (with mass close to the strange quark) using HMCA on 
16° x 32 lattices. 7 refs., 3 figs., 5 tabs. 


8704 (LA-UR-90-4366) What (if anything) can few-body 
strange systems teach us about quark-gluon hadronic sub- 
structure?. Maltman, K. (Toronto Univ., ON (Canada). Dept. of 
Physics). Los Alamos National Lab., NM (USA). [1990]. 24p. Spon- 
sored by Natural Sciences and Engineering Research Council of 
Canada; U.S. DOE Energy Research. DOE Contract W-7405-ENG- 
36. (CONF-9010264-6: Los Alamos Meson Physics Facility 
(LAMPF) workshop, Los Alamos, NM (USA), 11-13 Oct 1990). Or- 
der Number DE91005947. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss expectation, relevant to the proposed (7,K) program 
at PILAC, for the effects of hadronic quark-gluon substructure on 
the physics of few-body strangeness —1 systems, in the context of 
QCD-inspired models used previously to describe the hadron spec- 
trum and short distance nucleon-nucleon scattering. 50 refs., 2 
tabs. 


8705 (LBL—29641) Multiple particle production processes 
in the “light” of quantum optics. Friedlander, E.M. Lawrence 
Berkeley Lab., CA (USA). Sep 1990. 14p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00098. (CONF- 
9005245-5: International workshop on correlations and multiparticle 
production (CAMP), Marburg (Germany, F.R.), 14-16 May 1990). 
Order Number DE91005290. Source: OSTI; NTIS; INIS; GPO Dep. 

Ever since the observation that high-energy “nuclear active” 
cosmic-ray particles create bunches of penetrating particles upon 
hitting targets, a controversy has raged about whether these sec- 
ondaries are created in a “single act” or whether many hadrons are 
just the result of an intra-nuclear cascade, yielding one meson in 
every step. | cannot escape the impression that: the latter kind of 
model appeals naturally as a consequence of an innate bio- 
morphism in our way of thinking and that in one guise or another it 
has tenaciously survived to this day, also for hadron-hadron colli- 
sions, via multi-peripheral models to the modern parton shower 
approach. Indeed, from the very beginning of theoretical considera- 
tion of multiparticle production, the possibility of many particles 
arising from a single “hot” system has been explored, with many 
fruitful results, not the least of which are the s'/* dependence of 
the mean produced particle multiplicity and the “thermal” shape 
of the Py spectra. An important consequence of the 
thermodynamical-hydrodynamical models is that particle emission 
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is treated in analogy to black-body radiation, implying for the sec- 
ondaries a set of specific Quantum-Statistical properties, very 
similar to those observed in quantum optics. From here on | shall 
try to review a number of implications and applications of this QS 
analogy in the study of multiplicity distributions of the produced 
secondaries. |. will touch only in passing another very important 
topic of this class, the Bose-Einstein two-particle correlations. 


8706 (LPC-9002) Charmonium decays into the wu © final 
state. Benayoun, M. (College de France, 75 - Paris (FR). Lab. de 
Physique Corpusculaire); Chernyak, V.L.; Zhitnitsky, |.R. College 
de France, 75 - Paris (France). Lab. de Physique Corpusculaire. 
1990. 17p. Order Number DE91740729. Source: OSTI; NTIS (US 
Sales Only). 

We calculate the decay widths of various C-even charmonium 
levels into the w © final state. We show that this doubly OZ! sup- 
pressed decay mode is not actually much smaller as compared to 
the ordinary p p mode. The branching ratios obtained are given. In 
connection with these decay modes, we discuss the deviations 
from the quark model U (3)-symmetry, the role of higher twists and 
that of power corrections in the charmonium region Q?~10 GeV?. 


8707 (NORDITA-90/49-P(prepr.)) Do gluons condense at 
finite temperature?. Enqvist, K. Nordisk Inst. for Teoretisk Atom- 
fysik, Copenhagen (Denmark). 1990. 13p. (CONF-9007194—: 2. 
workshop on thermal field theories and their applications, Tsukuba 
(Japan), 23 Jul 1990). Order Number DE91616870. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A non-zero gluon background field Bp can in principle be seen 
by studying the Wilson line in a finite temperature lattice. An at- 
tempt is made to extract the perturbative contribution from the 
data. In the continuum perturbation theory the effective potential for 
Bo is found to depend on the gauge fixing parameter at two loop 
level. It is also shown that the electric mass will become negative 
for large enough Bo. (orig.). 


8708 (RCNP-P-110, pp. 149-153) The theory for the two- 
and three-nucleon systems with pion production. Ueda, T. 
(Osaka Univ., Toyonaka (Japan). Faculty of Engineering Science). 
Osaka Univ., Ibaraki (Japan). Research Center for Nuclear 
Physics. Jul 1990. (CONF-9001125—: Workshop on polarized nu- 
clear reaction, Ibaraki (Japan), 29-30 Jan 1990). In Reports of the 
workshop on polarized nuclear reaction. 191p. Order Number 
DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

One shows the importance of the higher-order interactions 
among the NA and NNA particles on the basis of the three-body 
calculation of 7NN and NNA systems respectively. Firstly, the con- 
clusion in favour for the existence of the J” = 2* dibaryon is 
presented by the analysis of the theoretical amplitude of pp — 
pnz* process that fits the data. This conclusion is against that pre- 
sented by Bugg in Vancouver Conference. Secondly, the existence 
of the J” = 5/2* NNA resonance is suggested, by showing the 
looping behavior of the theoretical amplitude in the Argand plot for 
pd — %He 7° reaction. (author). 


8709 (RCNP-P-110, pp. 160-161) Scattering of polarized 
electrons in isoscalar nuclear magnetic transition and the 
strange anomalous magnetic moment form factor of nucleon. 
Suzuki, Toshio (Nihon Univ., Tokyo (Japan). Dept. of Physics). Os- 
aka Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 
Jul 1990. (CONF-9001125—: Workshop on polarized nuclear reac- 
tion, Ibaraki (Japan), 29-30 Jan 1990). In Reports of the workshop 
on polarized nuclear reaction. 191p. Order Number DE91723410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ELECTROMAGNETIC FORM 
FACTORS/nucleons; ELECTROMAGNETIC FORM FACTORS/ 
nuclear magnetic moments; NUCLEONS; ELECTRON REAC- 
TIONS; INELASTIC SCATTERING; PARITY; POLARIZED BEAMS; 
CARBON 12 TARGET; POLARIZATION-ASYMMETRY RATIO 


8710 (SLAC—361, pp. 45-67) The theory of heavy flavor 
production. Ellis, R.K. (Fermi National Accelerator Laboratory, 
Batavia, IL (USA)). Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Jan 1990. (CONF-8907134—: 17. SLAC summer 
institute on particle physics: physics at the 100 GeV mass scale, 
Stanford, CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV 
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mass scale: Proceedings. 
Source: OSTI; NTIS; INIS. 

The theory of heavy quark production in hadronic reactions is re- 
viewed. Rates for the production of charm, bottom and top quarks 
at energies of current interest. The treatment of heavy quark pro- 
duction presented here relies on the QCD improved parton model. 
This model is generally applicable to high energy processes which 
involve a hard interaction. 35 refs., 19 figs., 2 tabs. 


595p. Order Number DE90010312. 


8711 (SLAC-361, pp. 165-186) Applications of QCD to 
hadron-hadron collisions: Theoretical. Hinchliffe, |. (Lawrence 
Berkeley Laboratory, CA (USA)). Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA). Jan 1990. (CONF-8907134—-: 17. 
SLAC summer institute on particle physics: physics at the 100 
GeV mass scale, Stanford, CA (USA), 10-21 Jul 1989). In Physics 
at the 100 GeV mass scale: Proceedings. 595p. Order Number 
DE90010312. Source: OSTI; NTIS; INIS. 

The authors discusses some current problems associated with 
the applications of QCD to event rates in high energy collisions. 
Emphasis is given to the current ambiguities and uncertainties that 
exist in estimates of signals and backgrounds. The parton model is 
discussed in detail. Also some aspects of jet physics are dis- 
cussed. 55 refs., 19 figs. 


8712 (SLAC-361, pp. 237-261) Electroweak symmetry 
breaking: Higgs/whatever. Chanowitz, M.S. (Lawrence Berkeley 
Laboratory, CA (USA)). Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Jan 1990. (CONF-8907134—-: 17. SLAC summer 
institute on particle physics: physics at the 100 GeV mass scale, 
Stanford, CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV 
mass scale: Proceedings. 595p. Order Number DE90010312. 
Source: OSTI; NTIS; INIS. 

In these two lectures the author discusses electroweak symmetry 
breaking from a general perspective, stressing properties that are 
model independent and follow just from the assumption that the 
electroweak interactions are described by a spontaneously broken 
gauge theory. This means he assumes the Higgs mechanism 
though not necessarily the existence of Higgs bosons. The first lec- 
ture presents the general framework of a spontaneously broken 
gauge theory: (1) the Higgs mechanism sui generis, with or without 
Higgs boson(s) and (2) the implications of symmetry and unitarity 
for the mass scale and interaction strength of the new physics that 
the Higgs mechanism requires. In addition he reviews a softer the- 
oretical argument based on the naturalness problem which leads to 
a prejudice against Higgs bosons unless they are supersymmetric. 
This is a prejudice, not a theorem, and it could be overtumed in 
the future by a clever new idea. In the second lecture he illustrates 
the general framework by reviewing some specific models: (1) the 
Weinberg-Salam model of the Higgs sector; (2) the minimal super- 
symmetric extension of the Weinberg-Salam model; and (3) 
technicolor as an example of the Higgs mechanism without Higgs 
bosons. He concludes the second lecture with a discussion of 
strong WW scattering that must occur if Lgp lives above 1 TeV. In 
particular he describes some of the experimental signals and back- 
grounds at the SSC. 57 refs., 12 figs. 


8713 (SLAC-361, pp. 483-497) CP violation. Gilman, F.J. 
(Stanford Univ., CA (USA)). Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Jan 1990. (CONF-8907134—: 17. SLAC 
summer institute on particle physics: physics at the 100 GeV mass 
scale, Stanford, CA (USA), 10-21 Jul 1989). In Physics at the 100 
GeV mass scale: Proceedings. 595p. Order Number 
DE90010312. Source: OSTI; NTIS; INIS. 

Predictions for CP violation in the three-generation Standard 
Model are reviewed based on what is known about the Cabibbo- 
Kobayashi-Maskawa matrix. Application to the K and Be meson 
systems is emphasized. 43 refs., 13 figs. 


8714 (UCRL-JC—105812) Sterile neutrinos in the early uni- 
verse. Malaney, R.A. (Lawrence Livermore National Lab., CA 
(USA)); Fuller, G.M. Lawrence Livermore National Lab., CA (USA). 
14 Nov 1990. 6p. Sponsored by U.S. DOE Defense Programs; Na- 
tional Science Foundation. DOE Contract W-7405-ENG-48. Grant 
PHY-8914379. (CONF-9009325-5: International Union of Pure and 
Applied Physics (IUPAP) conference on primordial nucleosynthesis 
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and evolution of the early universe, Tokyo (Japan), 3-8 Sep 1990). 
Order Number DE91006704. Source: OSTI; NTIS; GPO Dep. 

We discuss the role played by right-handed sterile neutrinos in 
the early universe. We show how well known “He constraint on the 
number of relativistic degrees of freedom at early times limits the 
equilibration of the right handed neutrino sea with the background 
plasma. We discuss how this allows interesting constraints to be 
placed on neutrino properties. In particular, a new limit on the 
Dirac mass of the neutrino is presented. 12 refs. 


8715 (UWThPh-1990-23) Intermittency in multiparticle 
production analyzed by means of stochastic theories. Bartl, A. 
(Vienna Univ. (Austria). Inst. fuer Theoretische Physik); Biyajima, 
M.; Mizoguchi, T.; Suzuki, N. Vienna Univ. (Austria). Inst. fuer The- 
oretische Physik. 1990. 7p. Order Number DE91616921. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Intermittency in multiparticle production is described by means of 
probability distributions derived from pure birth stochastic equa- 
tions. The UA1, TASSO, NA22 and cosmic ray data are analyzed. 
24 refs., 1 fig. (Authors). 


8716 (UWThPh-1990-26) A lower bound on the Number 
of neutrino species’ measured at the Z° peak. Bilenky, S.M. 
(Lab. of Theoretical Physics, Dubna (USSR). Joint Inst. for Nuclear 
Research); Grimus, W.; Neufeld, H. Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik. 17 Sep 1990. 6p. Order Number 
DE91616839. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider a model where the three standard neutrinos are lin- 
ear combinations of three light and one heavy neutrino mass 
eigenstates. Using input from low-energy experiments we get a 
lower bound on the ‘effective number of neutrino species’ mea- 
sured at the Z° peak. 8 refs. (Auhtors). 


8717 (UWThPh-1990-29) Spin structures on algebraic 
curves and their applications in string theories. Ferrari, F. Vi- 
enna Univ. (Austria). Inst. fuer Theoretische Physik. 10 Aug 1990. 
29p. Order Number DE91616922. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The free fields on a Riemann surface carrying spin structures 
live on an unramified r-covering of the surface itself. When the sur- 
face is represented as an algebraic curve related to the vanishing 
of the Weierstrass polynomial, its r-coverings are algebraic curves 
as well. We construct explicitly the Weierstrass polynomial associ- 
ated to the r-coverings of an algebraic curve. Using standard 
techniques of algebraic geometry it is then possible to solve the in- 
verse Jacobi problem for the odd spin structures. As an application 
we derive the partition functions of bosonic string theories in many 
examples, including two general curves of genus three and four. 
The partition functions are explicitly expressed in terms of branch 
points apart from a factor which is essentially a theta constant. 53 
refs., 4 figs. (Author). 


8718 (UWThPh-1990-42) A bridge between the gluon con- 
densate and potential models. Bertimann, R.A. Vienna Univ. 
(Austria). Inst. fuer Theoretische Physik. 7 Sep 1990. 12p. Order 
Number DE91616856. Source: OSTI; NTIS (US Sales Only); INIS. 

We summarize the effect of a gluon condensate for a heavy 
quarkonium as compared to potential models. We discuss the im- 
portance of a finite gluon correlation time which serves as a key in 
our understanding of a quarkonium system. 24 refs., 3 figs. (Au- 
thor). 
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8719 (ANL-HEP-CP-90-43) Quantum deformations. Za- 
chos, C.K. Argonne National Lab., IL (USA). [1990]. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. (CONF-9004228-3: Informal spring workshop on 
quantum groups, Argonne, IL (USA), 26 Apr - 11 may 1990). Order 
Number DE91006005. Source: OSTI; NTIS; INIS; GPO Dep. 

| review and illustrate applications of explicit functionals we have 
found which map SU(2) algebra generators to those of several 
quantum deformations of this Lie algebra. | indicate how virtually 
any such quantized algebra can be mapped to any other, and how 





representations of such algebras can be expressed as simple func- 
tions of SU(2) representations. The representation theory and its 
comultiplication rules are thus systematized and streamlined by di- 
rect reference to their SU(2) correspondents, and may be rapidly 
surveyed. | further provide a candidate quantum deformation of the 
Virasoro algebra. 19 refs. 


8720 (BNL-45561) Supersymmetry: Current status and 
future prospects. Baer, H. (Florida State Univ., Tallahassee, FL 
(USA). Dept. of Physics); White, A.; Amos, N.; Beretvas, A.; Bar- 
nett, R.M.; Bhattacharya, G.; De, K.; Dzialo-Karatas, D. Florida 
State Univ., Tallahassee, FL (USA). High Energy Physics Lab. Nov 
1990. 17p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH00016. (CONF-9006267—20: 1990 DPF summer 
study on high energy physics, Snowmass, CO (USA), 25 Jun - 13 
jul 1990; FSU-HEP-901110). Order Number DE91006910. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We review the most recent data from e*e~ and pp colliders and 
discuss the resulting constraints on the parameters of the Minimal 
Supersymmetric Standard Model, and their implications for future 
supersymmetry searches. We review the patterns of cascade de- 
cays of squarks and gluinos and discuss the present status of 
supersymmetry event generators for hadron colliders. We present 
the results of detailed simulations of E; and same sign dilepton 
events from supersymmetry at the Tevatron. Although the Ey signal 
continues to be viable, it is concluded that the same sign dilepton 
signal may be too small unless squarks and gluinos are approxi- 
mately degenerate. The E; and the same-sign dilepton signals 
from supersymmetry and the Standard Model backgrounds at the 
SSC are also discussed in detail. We also discuss other promising 
ways of searching for supersymmetry at the SSC including events 
containing Z° bosons, and events containing n isolated leptons (n 
> 3). Finally, we discuss how supersymmetry searches might be 
modified if the Higgs sectors is more complicated or if R-parity is 
not conserved due to baryon number violating interactions. 49 
refs., 12 figs. 


8721 (IFT-P—13/89) The Jordan structure of lie and Kac- 
Moody algebras. Ferreira, L.A.; Gomes, J.F.; Teotonio Sobrinho, 
P.; Zimerman, A.H. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). 1989. 55p. Order Number DE91616404. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A precise relation between the structures of Lie and Jordan alge- 
bras by presenting a method of constructing one type of algebra 
from the other is established. The method differs in some aspects 
of the Tits construction and Jordan pairs. The examples of the Lie 
algebras associated to simple Jordan algebras Mm") and Clifford 
algebras are discussed in detail. This approach will shed light on 
the role of the realizations of Jordan algebras through some types 
of Fermi fields used in the construction of Kac-Moodey and Vira- 
soro algebras as well as its relevance in the study of some aspects 
of conformal fields theories. (author). 


8722 (IFUSP-P-840) Comments on ’BRST quantization of 
the extended supersymmetric spinning particle’. Pierri, M.; Riv- 
elles, V.O. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. May 1990. 
5p. Order Number DE91616405. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is shown that when properly regularized the divergences ap- 
pearing in the Feynman kernel of the extended supersymmetric 
spinning particle do not impose any restriction on the number of 
supersymmetries and the space-time dimension (for even space- 
time dimensions). (author). 


8723 (SLAC—361, pp. 449-469) A recent result on CP vio- 
lation by E731 at Fermilab. Yamamoto, Hitoshi (Univ. of Chicago, 
IL (USA)). Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1990. (CONF-8907134—: 17. SLAC summer institute 
on particle physics: physics at the 100 GeV mass scale, Stanford, 
CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV mass scale: 
Proceedings. 595p. Order Number DE90010312. Source: OSTI; 
NTIS; INIS. 

A measurement of the direct CP violation parameter Re(e’/e) by 
the E731 collaboration at Fermilab is reported. The technique that 
utilizes a double K, beam is described and associated systematic 
errors are discussed. 14 refs., 18 figs., 1 tab. 
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Refer also to citation(s) 8520, 8521, 8522, 8525, 8678, 8680, 
8688, 9044, 9055 


8724 (CEA-CONF-10056) A Langevin simulation of the 
Gross-Neveu spectrum. Lacaze, R. (CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (FR). Service de Physique 
Theorique); Morel, A.; Petersson, B. CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Service de Physique 
Theorique. 1989. 4p. (CONF-8909249-: ). Order Number 
DE91744175. Source: OSTI; NTIS (US Sales Only). 

We study the order parameter of Chiral symmetry, and fermion 
and boson masses in the Gross-Neveu model as a function of the 
flavour number N and of the Langevin time step « in the scaling re- 
gion. The 1/N dependence of the «=0 value of the order parameter 
is in excellent agreement with an anaiytical calculation up to sec- 
ond order. Care is taken of the important two fermion contribution 
in the bosonic correlation functions. Mass ratios are found to be « 
dependent, but their «=0 extrapolation is compatible with the ana- 
lytic expectation. 


8725 (CEA-CONF—-10093) Commutant of modular trans- 
formations for affine characters. Bauer, M.; Itzykson, C. CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Theorique. 1989. 11p. (CONF-8910500—: 
Conference on recent developments in conformal field theories, Tri- 
este (Italy), 2-4 Oct 1989). Order Number DE91744181. Source: 
OSTI; NTIS (US Sales Only). 

The classification of modular invariant partition functions for ratio- 
nal conformal field theories is studied. Only SU (N) WZW models 
are considered. A partition function on the Torus of modulus 7 is 
given and the modular invariance is equivalent to the commutation 
of the coefficient Z, \' with the action of the modular group. In this 
work, the construction of the commutant is described. The affine 
SU (N) characters, the action of the modular group on finite 
abelian groups and the case of rank 2 are included. 


8726 (CEA-CONF-10095) Exchange algebra and exotic 
supersymmetry in the Chiral Potts model. Bernard, D.; 
Pasquier, V. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Service de Physique Theorique. 1989. 15p. 
(CONF-8906384—: Conference on Mathematical Physics, Canberra 
(Australia), 1 Jun - 15 jul 1989). Order Number DE91744176. 
Source: OSTI; NTIS (US Sales Only). 

We obtain an exchange algebra for the Chiral Potts model, the 
elements of which are linear in the parameters defining the rapidity 
curve. This enables us to connect the Chiral Potts model to a U, 
(GL(2)) algebra. On the other hand, looking at the model from the 
S-matrix point of view relates it to a Zy generalisation of the super- 
symmetric algebra. 


8727 (CEA-CONF—10134) SU (N) lattice integrable models 
and modular invariance. Zuber, J.B. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (FR). Service de Physique 
Theorique); Di Francesco, P. CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique Theo- 
rique. 1989. 37p. (CONF-8910500—-: Conference on recent 
developments in conformal field theories, Trieste (Italy), 2-4 Oct 
1989). Order Number DE91744179. Source: OSTI; NTIS (US 
Sales Only). 

We first review some recent work on the construction of RSOS 
SU (N) critical integrable models. The models may be regarded as 
associated with a graph, extending from SU (2) to SU (N) an idea 
of Pasquier, or alternatively, with a representation of the fusion 
algebra over non-negative integer valued matrices. Some consis- 
tency conditions that the Boltzmann weights of these models must 
satisfy are then pointed out. Finally, the algebraic connections be- 
tween (a subclass of) the admissible graphs and (a subclass of) 
modular invariants are discussed, based on the theory of C- 
algebras. The case of Gz is also treated. 


8728 (DOE/ER/40107-9B) Research in particle physics 
beyond the standard model: Progress report No. 9B, January 
16, 1990—January 15, 1991. Samuel, S. City Coll., New York, NY 
(USA). Dept. of Physics. 19 Dec 1990. 4p. Sponsored by U.S. 
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DOE Energy Research. DOE Contract AC02-83ER40107. Order 
Number DE91006803. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research done in string field theory; 
bosonic technicolor; and supersymmetry. (LSP) 


8729 (DOE/ER/40173—6) Studies in theoretical high en- 
ergy particle physics: Technical progress report, 1989-1990. 
Aratyn, H.; Brekke, L.; Keung, Wai-Yee, Panigrahi, P.; Sukhatme, 
U. Illinois Univ., Chicago, IL (USA). Dept. of Physics. Nov 1990. 
14p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-84ER40173. Order Number DE91005381. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses String models and field theories in High 
Energy Physics. Symmetry principles are discussed as well as ele- 
mentary particle interactions. (LSP) 


8730 (IFUSP-P-778) The BRST formalism and the quanti- 
zation of hamiltonian systems with first class constraints. 
Gamboa, J.; Rivelles, V.0. Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica. Apr 1989. 13p. Order Number DE91616321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The quantization of hamiltonian system with first class con- 
straints using the BFV formalism is studied. Two examples, the 
quantization of the relativistic particle and the relativistic spinning 
particle, are worked out in detail, showing that the BFV formalism 
is a powerful method for quantizing theories with gauge freedom. 
Several points not discussed is the literature are pointed out and 
the correct expression for the Feynman propagator in both cases is 
found. (L.C.). 


8731 (IFUSP-P-—841) The pion resonance in the linear chi- 
ral sigma model. Nemes, M.C. (Sao Paulo Univ., SP (Brazil). Inst. 
de Fisica); Nielsen, M.; Oliveira, M.M. de; Providencia, J. da. Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica. May 1990. 13p. Order 
Number DE91616322. Source: OSTI; NTIS (US Sales Only); INIS. 

A semiclassical version of the linear o model is studied in a vari- 
ational approach for the generators of the mesonic excitations. The 
method offers a convenient framework to study the mesonic spec- 
troscopy for both bound states and resonances. The strength 
distribution of the pionic mode is obtained. (author). 


8732 (IFUSP-P-847) Left-right asymmetry and minimal 
coupling. Marques, G.C. (Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica); Spehler, D. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 
May 1990. 49p. (IFT—09/90.). Order Number DE91616323. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The usual chiral components associated to massless spin 1/2 
particles are extended to arbitrary spin massless particles. In the 
case of spin 1 particles the nonzero generalized helicity compo- 
nents satisfies Weyl’s equations and are associated to observables 
(Electric and Magnetic Fields) whereas the zero generalized helic- 
ity components are related to non-obervables (Electromagnetic 
Potentials). It is shown that nature as described by QED, is asy- 
metric with regard to left and right since matter couples only to 
some chiral components of the zero mass spin 1 field. In this way, 
it is shown that the minimal coupling substitution is just a physical 
consequence of the left-right asymetry of nature. (author). 


8733 (IFUSP-P-850) On the fluxes of the electron. Ven- 
tura, |. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. May 1990. 7p. 
Order Number DE91616324. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The explicit quantization of the Coulomb field of the electron is 
performed. A manner of introducing the magnetic field produced by 
the electron is proposed and a mechanism of local transference of 
flux is considered. (L.C.). 


8734 (IPNO-TH-8950) Topological field theory:  zero- 
modes and renormalization. Ouvry, S. (Paris-11 Univ., 91 - 
Orsay (FR). Inst. de Physique Nucleaire); Thompson, G. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. Sep 1989. 
26p. (LPTHE-8934). Order Number DE91740735. Source: OSTI; 
NTIS (US Sales Only). 

We address the issue of the non-triviality of the observables in 
various Topological Field Theories by means of the explicit intro- 
duction of the zero-modes into the BRST algebra. Supersymmetric 
quantum mechanics and Topological Yang-Mills theory are dealt 
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with in detail. It is shown that due to the presence of fermionic 
zero-modes the BRST algebra may be dynamically broken leading 
to non trivial observables albeit the local cohomology being trivial. 
However the metric and coupling constant independence of the ob- 
servables are still valid. A renormalization procedure is given that 
correctly incorpcrates the zero-modes. Particular attention is given 
to the conventional gauge fixing in Topological Yang-Mills theories, 
with emphasis on the geometrical character of the fields and their 
role in the non-triviality of the observables. 


8735 (IPNO-TH-9014) Trying to stabilize a soliton in the 
one-loop c-model. Moussallam, B. (Paris-11 Univ., 91 - Orsay 
(FR). Inst. de Physique Nucleaire). Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. Feb 1990. 28p. Order Num- 
ber DE91740730. Source: OSTI; NTIS (US Sales Only). 

The viability of a soliton in the one-loop o-model in the presence 
of an omega meson is studied. The effective action is estimated in 
a mean field treatment and an approximate expression of the bary- 
onic current is used. Renormalization is shown to be conveniently 
effected in the phase shift formalism, using the ¢-function method. 
The soliton is still found to be unstable. Next, we calculate the de- 
terminant coming from the bosonic fluctuations. It is found to be 
nearly saturated by the first term in the derivative expansion. It is 
confirmed that this determinant cannot stabilize a soliton against 
scaling and that it is dominated at short distances by the fermionic 
determinant. Finally, effective actions with an explicit momentum 
cutoff are considered. The mass can have a well defined minimum 
in this case, but this result is shown to depend crucially on the 
smoothness of the cutoff function. 


8736 (LAPP-TH-269/89) Infrared problem in g®‘ theory at 
finite temperature. Altherr, T. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Nov 1989. 
12p. Order Number DE91740638. Source: OSTI; NTIS (US Sales 
Only). 

We study the infrared problem in g@‘* theory in 4 dimensions at 
finite temperature in the context of the real-time formalism. We per- 
form a complete 2-loop analysis of the mass-shift in this model, as 
a N-loop calculation for a specific class of diagrams. In the case of 
massless particles, we find the same problems as for hot QCD, 
that is, the natural infrared cutoff which emerges as a thermal 
mass, m* xgT®, is too small to act as a good cutoff and the per- 
turbation theory breaks down beyond some order in the coupling 
constant g. However, we find that an explicit summation of the 
leading infrared divergent diagrams gives a result which is not very 
different from the perturbative approach. 


8737 (LAPP-TH-276-90) A Coset construction for the su- 
per Ws; algebra. Hornfeck, K.; Ragoucy, E. Grenoble-1 Univ., 74 - 
Annecy (France). Lab. de Physique des Particules Elementaires. 
Jan 1990. 20p. Order Number DE91740727. Source: OSTI; NTIS 
(US Sales Only). 

An explicit realization of the super Wz (SW3) algebra is per- 
formed using the coset construction. The corresponding value of c 
= 10/7 is the only one for which unitary representations of the SW3 
exist. We then Uetermine the unitary highest weight irreducible rep- 
resentation series of this algebra. 


8738 (LA-UR-90-4225) QCD on the connection machine. 
Gupta, R. Los Alamos National Lab., NM (USA). [1990]. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-36. (CONF-9009319-1: Conference on large scale computing 
in the 21st century, Boston, MA (USA), 28 Sep - 3 oct 1990). Or- 
der Number DE91005879. Source: OSTI; NTIS; INIS; GPO Dep. 
In this talk | give a brief introduction to the standard model of 
particle interactions and illustrate why analytical methods fail to 
solve QCD. | then give some details of our implementation of the 
high performance QCD code on the CM2 and highlight the impor- 
tant lessons learned. The sustained speed of the code at the time 
of this conference is 5.2 Gigaflops (scaled to a full 64K machine). 
Since this is a conference dedicated to computing in the 21st cen- 
tury, | will tailor my expectations (somewhat idiosyncratic) of the 
physics objectives to reflect what we will be able to do in 10 years 
time, extrapolating from where we stand today. This work is being 
done under a joint LANL-TMC collaboration consisting of C. Baillie, 





R. Brickner, D. Daniel, G. Kilcup, L. Johnson, A. Patel. S. Sharpe 
and myself. 5 refs. 


8739 (NORDITA-90/26-P(prepr.)) A vertex including emis- 
sion of spin fields for an arbitrary bc system. Di Vecchia, P. 
(Nordisk Inst. for Teoretisk Atomfysik, Copenhagen (Denmark)); 
Madsen, R.A.; Roland, K. Nordisk Inst. for Teoretisk Atomfysik, 
Copenhagen (Denmark). 1990. 30p. Order Number DE91616325. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We construct the (N+2M) Point Vertex involving the emission of 
N Neveu-Schwarz and 2M Ramond states for a bosonic and 
fermionic be system with a bockground charge Q. From it one can 
compute correlation functions on the sphere involving any number 
of spin fields. We show in detail that the vertex satisfies overlap 
conditions. (orig.). 


8740 (NORDITA-90/31-P(prepr.)) General properties of 
vertices with two Ramond or twisted states. Di Bartolomeo, N. 
(Trento Univ. (Italy). Dipartimento di Fisica); Guatieri, R.; Di Vec- 
chia, P. Nordisk Inst. for Teoretisk Atomfysik, Copenhagen 
(Denmark). 1990. 40p. Order Number DE91616326. Source: OST]; 
NTIS (US Sales Only); INIS. 

We construct the generator U(-y) of a projective tranformation + 
both in the Ramond and twisted sectors. The projective group struc- 
ture implies a number of non trivial relations involving determinants 
and inverses of infinite dimensional matrices. Using those relations 
we show the factorization properties of a newly constructed vertex, 
that allows for emission of spin fields, by sewing together two R R 
NS vertices through an R leg and recovering a vertex with 2 R and 
2 NS legs. This procedure is extended to the case of a vertex for a 
scalar theory involving twisted and untwisted states. (orig.). 


8741 (NORDITA-90/32-P(prepr.)) Correlation functions for 
the Gy system from the sewing technique. Di Vecchia, P. 
Nordisk Inst. for Teoretisk Atomfysik, Copenhagen (Denmark). 
1990. 11p. Order Number DE91616327. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Starting from the vertices Vy, for a free theory and for bosonic 
and fermionic be systems obtained through the sewing technique 
we compute the correlation function for a bosonic be system and 
we find agreement with the result first obtained by Verlinde and 
Verlinde using the path integral technique. (orig.). 


8742 (SLAC-361, pp. 521-534) A superstring theory un- 
derview. Dixon, L.J. (Stanford Univ., CA (USA)). Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Jan 1990. (CONF- 
8907134—: 17. SLAC summer institute on particle physics: physics 
at the 100 GeV mass scale, Stanford, CA (USA), 10-21 Jul 1989). 
In Physics at the 100 GeV mass scale: Proceedings. 595p. Order 
Number DE90010312. Source: OSTI; NTIS; INIS. 

The author gives a brief survey of the current status of 
superstring phenomenology, with an emphasis on the (currently un- 
realized) possibility of obtaining model-independent results. Far 
below the Planck scale, strings appear to be pointlike, and string 
theory reduces to some effective field theory. At energies around 
100 GeV this field theory should in turn reduce to approximately 
the standard model, if string theory is to describe experimental re- 
ality. At these energies, any predictions of string theory are 
therefore indirect, and can be summarized as predictions of the 18 
or so input parameters of the standard model (or more accurately, 
explanations of those parameters that have already been mea- 
sured), plus predictions of possible field theory extensions of the 
standard model and the parameters therein. Currently, string pre- 
dictions also involve the rather arbitrary selection of a candidate 
string vacuum, or ground state, from a large set of degenerate 
vacua. Each such choice leads to a different effective field theory, 
and hence to a different model for physics at 100 GeV. Here the 
author describes the set of string vacua, and the prospects for ob- 
taining model-independent predictions from string theory, and also 
(very briefly) summarize a few recent attempts to construct specific 
quasi-realistic models. 40 refs., 9 figs. 


8743 (UWThPh-1990-22) BRST stochastic quantization. 
Hueffel, H. Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 
23 Aug 1990. 27p. Order Number DE91616328. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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After a brief review of the BRST formalism and of the Parisi-Wu 
stochastic quantization method we introduce the BRST stochastic 
quantization scheme. It allows the second quantization of con- 
strained Hamiltonian systems in a manifestly gauge symmetry 
preserving way. The examples of the relativistic particle, the spin- 
ning particle and the bosonic string are worked out in detail. The 
paper is closed by a discussion on the interacting field theory as- 
sociated to the relativistic point particle system. 58 refs. (Author). 
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8744 (INIS-BR-2379) Proceedings of the Summer School 
Jorge Andre Swieca. 4. Session of Experimental Physics. insti- 
tuto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil). 1990 131p. (In Portuguese). (CONF-9002161-: 4. Jorge 
Andre Swieca summer school, Sao Paulo (Brazil), 5 Feb 1990). 
Order Number DE91616933. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The works present in this course include experiences realized 
with the use of nuclear reactor as neutron source. The topies con- 
sist in works about nuclear physic, neutron physic, nuclear 
techniques on materials analysis and solid state physic using nu- 
clear techniques. (C.G.C.). 


8745 (INIS-GB—271) Nuclear physics: Appendix to the 
Daresbury annual 1989/90. Connell, K.A.; Warner, D.D. 
(comps.). Daresbury Lab. (UK). 1990 174p. Order Number 
DE91616934. Source: OSTI; NTIS (US Sales Only); INIS. 

The first volume of the Annual Report for 1989/90 gives an 
overview of the Nuclear Structure Facility at Daresbury, its devel- 
opment and a selection of highlights of the year’s programme. This 
volume is complementary, presenting brief specialist reports, sub- 
mitted by the users, describing the progress and results of each 
individual proposal. The contents reflect the extremely successful 
year due in good measure to the performance of the tandem accel- 
erator which provided a record number of hours with "beam on 
target”. Reports are grouped in four sections: research into nuclear 
structure with contributions ordered in increasing Z numbers of the 
nuclei studied; investigations of nuclear reaction mechanisms; 
nuclear theory; accelerator operations and development plus ex- 
perimental instrumentation and techniques. The appendix forms a 
concise summary of the work at the facility for the year. (author). 
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Refer also to citation(s) 8015, 8075, 8569, 8576, 8581, 8582, 8583, 
8584, 8599, 8858, 8898, 8899, 8904, 8956, 9231, 9233, 9235 


8746 (BNL-45366) The (7*,K*) reaction: Past, present, 
and future. Chrien, R.E. Brookhaven National Lab., Upton, NY 
(USA). [1990]. 10p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-9010264—5: Los Alamos 
Meson Physics Facility (LAMPF) workshop, Los Alamos, NM 
(USA), 11-13 Oct 1990). Order Number DE91005437. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The (x*, K*) reaction applied to hypernuclear research is dis- 
cussed. A brief history of its origins and its relation to strangeness 
changing reactions (K~, 2—) is given, and the current status of the 
field is described. Some ideas for future hypernuclear research are 
discussed and some specific examples treated. 21 refs., 7 figs., 2 
tabs. 


8747 (BNL-52262) Fourth workshop on experiments and 
detectors for a relativistic heavy ion collider. Fatyga, M.; 
Moskowitz, B. (eds.). Brookhaven National Lab., Upton, NY (USA). 
[1990]. 442p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH00016. (CONF-900772-: 4. workshop on ex- 
periments and detectors for a relativistic heavy ion collider, Upton, 
NY (USA), 2-7 Jul 1990). Order Number DE91004920. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report contains papers on the following topics: physics at 
RHIC; flavor flow from quark-gluon plasma; space-time quark-gluon 
cascade; jets in relativistic heavy ion collisions; parton distributions 
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in hard nuclear collisions; experimental working groups, two-arm 
electron/photon spectrometer collaboration; total and elastic pp 
cross sections; a 47 tracking TPC magnetic spectrometer; hadron 
spectroscopy; efficiency and background simulations for J/y detec- 
tion in the RHIC dimuon experiment; the collision regions beam 
crossing geometries; Monte Carlo simulations of interactions and 
detectors; proton-nucieus interactions; the physics of strong elec- 
tromagnetic fields in collisions of relativistic heavy ions; a real time 
expert system for experimental high energy/nuclear physics; the 
development of silicon multiplicity detectors; a pad readout detector 
for CRID/tracking; RHIC TPC R&D progress and goals; develop- 
ment of analog memories for RHIC detector front-end electronic 
systems; calorimeter/absorber optimization for a RHIC dimuon ex- 
periment; construction of a highly segmented high resolution TOF 
system; progress report on a fast, particle-identifying trigger based 
on ring-imaging and highly integrated electronics for a TPC detec- 
tor. 


8748 (CEA-CONF—10100) Study of the deuteron structure 
at high momentum (q ~ 2-3 fm'). Boudard, A. CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Nucleaire a Moyenne Energie. 1989. 10p. 
(CONF-8909299-: 5. Franco Japanese colloquium: results and 
prospects on nuclear physics at intermediary energies, Dagashima 
(Japan), 26-30 Sep 1989). Order Number DE91740757. Source: 
OSTI; NTIS (US Sales Only). 

The wave function for the internal momentum of the deuteron, in 
the range of 2 or 3 fm—', is described in terms of N-N potential 
with a S and a D state. The investigations performed and the state 
of the art on the knowledge of the deuteron structure and wave 
functions are summarized. The interest on the study of the 
deuteron break-up at Saturne is justified. The results of the break- 
up inclusive and exclusive measurements are discussed. The 
experimental set up used in the investigation of the exclusive 
break-up of the deuteron is presented. 


8749 (CEA-CONF-10102) Physics with one GeV neutron 
beams at the Saturne synchrotron. Terrien, Y. CEA Centre 
d’Etudes Nucleaires de Saciay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Nucleaire a Moyenne Energie. 1989. 10p. 
(CONF-8909299-: 5. Franco Japanese colloquium: results and 
prospects on nuclear physics at intermediary energies, Dagashima 
(Japan), 26-30 Sep 1989). Order Number DE91740755. Source: 
OSTI; NTIS (US Sales Only). 

Investigations concerning the neutron-proton system are carried 
out at Saturne in the 1 GeV energy region. The operating principle 
of the system, which provides polarized protons beams, is summa- 
rized. The measurements and the results obtained in the elastic 
and in the inelastic scattering channels are presented. The 
neutron-proton charge exchange reaction is also investigated. The 
response function of the nuclei is studied. 


8750 (CENBG-8929) Cross sections of neon and krypton 
isotopes produced by neutrons. Lavielle, B.; Sauvageon, H.; 
Bertin, P. Bordeaux-1 Univ., 33 - Gradignan (France). Centre 
d’Etudes Nucleaires. 1989. 6p. (CONF-8907232-: Workshop on 
cosmogenic nuclide production rates, VIENNA (Austria), 25-26 Jul 
1989). Order Number DE91740649. Source: OSTI; NTIS (US 
Sales Only). 

The interaction of cosmic rays with meteoroids in space pro- 
duces numerous species of stable and radioactive isotopes. 
Concentration of the cosmogenic production of rare gas may allow 
determination of the exposure age. But, a good knowledge of the 
excitation functions of the implied nuclear reactions is required in 
order to take into account parameters like the cosmic-ray flux, the 
shielding depth of the sample, the size and shape of the meteoroid 
and its chemical composition. The evaluation of the production of 
nuclides induced by energetic secondary neutrons in meteorites 
suffers from a notable lack of experimental cross sections. So, two 
different types of irradiation by neutrons were performed in order to 
improve this situation. 


8751 


(CENBG-8930) Status of charged particle and 
neutron induced nuclear reactions leading to stable and ra- 
dioactive isotopes. Lavielle, B. Bordeaux-1 Univ., 33 - Gradignan 
(France). Centre d’Etudes Nucleaires. 1989. 6p. (CONF-8907232-: 
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Workshop on cosmogenic nuclide production rates, VIENNA (Aus- 
tria), 25-26 Jul 1989). Order Number DE91740650. Source: OSTI; 
NTIS (US Sales Only). 

The purpose of the report is to give the status of charged parti- 
cles and neutrons induced nuclear reactions leading to stable and 
radioactive isotopes, indicating what excitation functions are cor- 
rectly known and what cross section measurements are still to be 
performed. The cosmogenic nuclides of interest in the analysis are 
listed. The main target elements from which most production of the 
isotopes occurs are reported. Protons induced nuclear reactions 
are also considered. 


8752 (CONF-9009135-7) “Identical” bands in normally- 
deformed nuclei. Garrett, J.D. (Oak Ridge National Lab., TN 
(USA)); Baktash, C.; Yu, C.H. Oak Ridge National Lab., TN (USA). 
[1990]. 20p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400 ;AS05-76ER04936. From _ International 
conference on high spin physics and gammaz-soft nuclei; Pitts- 
burgh, PA (USA); 17-21 Sep 1990. Order Number DE91006314. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Gamma-ray transitions energies in neighboring odd- and even- 
mass nuclei for normally-deformed nuclear configurations are 
analyzed in a manner similar to recent analyses for superdeformed 
states. The moment of inertia is shown to depend on pair correla- 
tions and the aligned angular momentum of the odd nucleon. The 
implications of this analysis for “identical” super-deformed bands 
are discussed. 26 refs., 9 figs. 


8753 (DOE/ER/40315—178) Experimental medium energy 
physics: Annual progress report, June 1989-May 1990. 
Barnes, P.D. Carnegie-Mellon Univ., Pittsburgh, PA (USA). [1990]. 
109p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-87ER40315. Order Number DE91005779. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses the following topics: search for the H- 
dibaryon at the AGS; weak interaction studies with hypernuciear 
decays at the AGS; search for the €(2230) at LEAR; relativistic 
proton-nucleus and heavy ion-nucleus collisions at the SPS; 
hyperon-antihyperon production studies at LEAR; photoproduction 
of strange CEBAF; and experiment design development. 


8754 (DOE/ER/40406-T1) Investigations of nuclear struc- 
ture and nuclear reactions induced by complex projectiles: 
Progress report, September 1, 1989-August 31, 1990. Saran- 
tites, D.G. Washington Univ., St. Louis, MO (USA). Dept. of 
Chemistry. [1990]. 81p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-88ER40406. Order Number DE91005562. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research in the following areas: nuclear 
structure; fusion reactions near and below the barrier; incomplete 
fusion and fragmentation reactions; and instrumentation and analy- 
sis. (LSP). 


8755 (DOE/ER/40410-T1) Electromagnetic studies of nu- 
clear structure and reactions: Progress report. Hersman, F.W.; 
Dawson, J.F.; Heisenberg, J.H.; Calarco, J.R. New Hampshire 
Univ., Durham, NH (USA). Dept. of Physics. Jun 1990. 96p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
88ER40410. Order Number DE91006820. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report contains papers on the following ‘topics: giant reso- 
nance studies; deep inelastic scattering studies; high resolution 
nuclear structure work; and relativistic RPA; and field theory in the 
Schroedinger Representation. 


8756 (DOE/ER/40427-12) [Nuclear theory]: Annual report, 
1989-90. Haxton, W. Washington Univ., Seattle, WA (USA). 
[1990]. 34p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract FGO6-88ER40427. Order Number DE91005565. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses research in nuclear physics. Topics cov- 
ered in this paper are: symmetry principles; nuclear astrophysics; 
nuclear structure; quark-gluon plasma; quantum chromodynamics; 
symmetry breaking; nuclear deformation; and cold fusion. (LSP) 


8757 (DOE/ER/40454—3) Partial-wave analyses of hadron 
scattering below 2 GeV: Progress report, May 1990—April 30, 





1991. Arndt, R.A.; Roper, L.D. Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA). Dept. of Physics. [1991]. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
88ER40454. Order Number DE91006836. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Center for Analysis of Particle Scattering (CAPS) in the De- 
partment of Physics at Virginia Polytechnic Institute and State 
University has analyzed basic two-body hadron reactions below 2 
GeV for the last two decades. Reactions studied were nucleon- 
nucleon, pion-nucleon, K*-nucleon and pion photoproduction 
systems. In addition to analyses of these systems, a computer 
graphics system (SAID) has been developed and disseminated to 
over 250 research institutions using VAX computers. 


8758 (DOE/ER/40501-2) Electromagnetic interactions with 
nuclel and nucleons: Progress report, November 1989— 
November 1990. Thornton, S.T.; Sealock, R.M. Virginia Univ., 
Charlottesville, VA (USA). 10 Nov 1990. 46p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG05-89ER40501. Order 
Number DE91005096. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: general LEGS work; 
photodisintegration of the deuteron; progress towards other experi- 
ments; LEGS instrumentation; major LEGS software projects; Nal 
detector system; nucleon detector system; waveshifting fibers; EGN 
prototype detector for CEBAF; photon beam facility at CEBAF; delta 
electroproduction in nuclei; quasielastic scattering and excitation of 
the Delta by *He(e,e’); and quasielastic scattering at high Q?. 


8759 (GSI-90-56(prepr.)) First experimental results from 
SIS/ESR. Kienle, P, Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany, F.R.). Sep 1990. 23p. (CONF-900903—: 8. 
general conference of the European Physical Society (EPS): trends 
in physics, Amsterdam (Netherlands), 4-8 Sep 1990). Order Num- 
ber DE91735043. Source: OSTI; NTIS (US Sales Only); INIS. 

The progress in commissioning of the SIS/ESR facility of GSI 
since its inauguration in March 1990 and the results of first experi- 
ments will be reported. (orig.). 


8760 (INIS-SU-223/A) Nuclear constants (Neutron 
constants and parameters. Nuclear-reactor data): Scientific- 
technical collection. Voprosy atomnoj nauki i tekhniki. 
Tsentral'nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1989 13ip. (In Russian). Order Number 
DE91003051. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers in this collection are indexed separately. (LW) 


8761 (INIS-SU-—223/A, pp. 11-18) Cross sections of neu- 
tron radiative capture by even Se, Cd, Gd, Te, Dy, Er and Yb 
isotopes at 0.5 MeV. Trofimov, Yu.N. Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 
131p. (In Russian). In Nuclear constants (Neutron constants and 
parameters. Nuclear-reactor data): Scientific-technical collection. 
Order Number DE91003051. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Radiative capture cross sections for neutron-deficient nuclei 
74Se, 16 Cd, 129Te, 152Gd, &Dy, Er and '8Yb were measured 
at neutron energy 0.5 MeV by activation method. Experimental re- 
sults are in agreement with predictions of the formula based on 
dependence of cross section on neutron excess parameter /(N-Z)/ 
A/. Unknown capture cross sections for 7678Se, 108.110.112Cq, 
122,124,126 T 9 154Gd, 164,166,168; 170,172,174 were evaluated us- 
ing this formula. 13 refs.; 1 fig.; 4 tabs. 


8762 (INIS-SU-223/A, pp. 27-32) Spectra of delayed neu- 
trons from precursors of bromine and iodine. Maksyutenko, 
B.P.; Ignat’ev, S.V.; Balakshev, Yu.F. Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 
131p. (In Russian). In Nuclear constants (Neutron constants and 
parameters. Nuclear-reactor data): Scientific-technical collection. 
Order Number DE91003051. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The delayed neutron spectra of precursors bromine 87, 88 and 
89 and iodine 137 and 138 in thermal neutron fission of uranium 
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235 were reconstructed from experimental data obtained by two- 
dimensional method. The average energies of spectra and relative 
yields were calculated. 10 refs.; 2 figs.; 2 tabs. 


8763 (INIS-SU-223/A, pp. 33-38) Double differential cross 
section of neutron scattering on beryllium. Glazkov, Yu.Yu.; 
Lisichkin, Yu.V.; Tumanov, A.A.; lonkin, V.I.; Raskach, F.P. 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1989. 131p. (In Russian). In Nuclear constants 
(Neutron constants and parameters. Nuclear-reactor data): 
Scientific-technical collection. Order Number DE91003051. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Absolute double differential cross sections of neutron scattering 
with the initial energy Ep=105 MeV on polycrystalline beryllium at 
temperature T=95+5K at scattering angles 38.6 deg; 45.2 deg; 
70.6 deg; 85.1 deg; 96.5 deg; 109.5 deg; 123.7 deg are measured 
by time-of-flight spectrometer DIN-1M. Experimental data are 
compared with calculation at incoherent, harmonic, Gauss approxi- 
mation for two models of frequency spectra of standard beryllium 
oscillations taking into account the spectrometer resolution. 13 
refs.; 4 figs. 


8764 (IPNO-DRE-8949) Very forward studies of projectile- 
like fragments by using a telescopic mode of a double 
spectrometer. Bacri, C.O. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. 1989. 16p. (CONF-8912134—: 10. an- 
niversary of projectile fragmentation in the study of nuclei far from 
stability symposium, DOURDAN (France), 1-4 Dec 1989). Order 
Number DE91740647. Source: OSTI; NTIS (US Sales Only). 

On the tenth anniversary of projectile fragmentation, the question 
of the real occurrence of this process at the GANIL energies 
seems to be still open. At first, we will see the importance of doing 
complete angular distribution including very forward measurements 
in the study of the fragmentation process. Then, a new type of use 
of a double spectrometer will be presented and the possibility to 
get precise angular measurements at and around O°, even at very 
small excitation energies, will be demonstrated. At last, some 
results obtained at O° will be compared to grazing angle measure- 
ments. 


8765 . (LA-11970-PR) Progress at LAMPF [Los Alamos Me- 
son Physics Facility], January-December 1989: Progress 
report. Poelakker, K. (ed.). Los Alamos National Lab., NM (USA). 
Dec 1990. 270p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-36. Order Number DE91006614. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report contains brief papers on research conducted at the 
lampf facility in the following areas: nuclear and particle physics; 
astrophysics; atomic and molecular physics; materials science; nu- 
clear chemistry; radiation effects and radioisotope production. 


8766 (LBL-29733) Very hot nuclear systems and their bi- 
nary and multifragment decay. Moretto, L.G.; Blumenfeld, Y.; 
Delis, D.; Wozniak, G.J. Lawrence Berkeley Lab., CA (USA). Oct 
1990. 16p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC03-76SF00098. (CONF-900857-3: Mikolajki summer 
school on nuclear physics: nuclear and atomic physics with accel- 
erators of the nineties, Mikolajki (Poland), 26 Aug - 5 sep 1990). 
Order Number DE91005208. Source: OSTI; NTIS; INIS; GPO Dep. 

Compound emission of complex fragments in the reaction Cu 
+ 1C is used to determine the associated ridge-line potential. 
Compound binary emission of complex fragments at higher ener- 
gies is illustrated for a variety of reactions. Complex fragment 
emission from 18, 26, 31, 35, 45 and 55 MeV/N '®La/'29Xe + 12C, 
27 Al, 4°Ca, 5'V, "**Cu and '®La reactions has been studied. Multi- 
fragment events from these reactions were assigned to sources 
characterized by their energy and mass through the incomplete- 
fusion-model kinematics. Excitation functions for the various 
multifragment channels appear to be nearly independent of the 
system and bombarding energy. Preliminary comparisons of the 
data with sequential-statistical-decay calculations are discussed. 16 


refs., 9 figs. 


8767 (NIFS-DATA-2) Intensity ratios of emission lines 
from OV ions for temperature and density diagnostics. Kato, 
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T.; Lang, J.; Berrington, K.E. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. 111p. Order Number DE91745037. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Intensity ratios of emission lines from OV ions are calculated for 
use in temperature and density diagnostics. The dependence on 
temperature and density of the intensity ratios is shown in graphs. 
The excitation rate coefficients among n = 2 and n = 3 levels are 
fitted to an analytical formula and the fitting parameters are tabu- 
lated. The rate coefficients are shown graphically. (author). 


8768 (NIFS-DATA-3) Partial electronic straggling cross 
sections of atoms for protons. Kaneko, Toshiaki. National Inst. 
for Fusion Science, Nagoya (Japan). Mar 1990. 63p. Order Num- 
ber DE91745036. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on a newly developed wave packet theory, the partial and 
total electronic straggling cross sections for protons in collisions 
with atoms with atomic number Z2 ranging from 2(He) to 54(Xe) 
are calculated shell by shell. (author). 


8769 (NIFS-DATA-7) Bibliography on electron transfer 
processes in lon-ion/atom/molecule collisions, updated 1990. 
Tawara, H. National Inst. for Fusion Science, Nagoya (Japan). Aug 
1990. 235p. Order Number DE91745034. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Following a previous compilation, new bibliographic information 
on experimental and theoretical studies on electron transfer 
processes in ion-ion/atom/molecule collisions is up-dated. The ref- 
erences published through 1989 are surveyed. For easy finding 
references for particular combination of collision partners, a simple 
list is also provided. Furthermore, for convenience, a copy of the 
previous compilation (IPPJ-AM-45 (1986)) is included. (author) 
1363 refs. 


8770 (PCCF-T—8907) Experimental study performed with 
Diogene detector on the proton-proton and fragment-fragment 
correlations at small relative momentum, in the Ne + nucleus 
and Ar + nucleus collisions, between 200 and 1000 MeV per 
nucleon. Charmensat, P. Clermont-Ferrand-2 Univ., 63 - Aubiere 
(France). Lab. de Physique Corpusculaire; Clermont-Ferrand-2 
Univ., 63 - Aubiere (France). Oct 1989. 180p. (In French). Order 
Number DE91740640. Source: OSTI; NTIS (US Sales Only). 

The purpose of this thesis is to present experimental results 
obtained with the Diogene detector concerning the study of proton- 
proton and fragment-fragment correlations at small relative 
momentum in Ne-Nucleus and Ar-Nucleus collisions between 200 
and 1000 MeV per nucleon incident energy on different targets. 
This study takes place in the yield of relativistic heavy ions colli- 
sions, from which we hope to obtain detailed informations about 
the equation of state of the nuclear matter at high density and high 
temperature. The interferometry technics allows to measure the di- 
mension of the emitting system of the two coincident particles and 
also the density of this zone knowing the number of participant 
proton-like. We have displayed the necessity to take into account 
the experimental bias of the detector to correctly compare 
experimental to theoretical data. We have also showed that the ap- 
proximation of the vanishing lifetime of the source seems to be 
well-founded. The different values of the source size are in good 
agreement with the participants spectators model. All the corre- 
sponding densities are typical of the expansion stage of the fireball. 
Nevertheless, informations concerning a possible compression of 
the nuclear matter could be deduced. However, these valuesclearly 
show that interferometry does not use strong variables, sensitive to 
the very first stage of the reaction. In conclusion we give the re- 
quired conditions to obtain better informations about the equation 
of state of the nuclear matter out of his fundamental state. 


8771 (SHIM-89, pp. 9-13) On the slowing down of heavy 
ions up to the GeV/u energy range. Geissel, H. (Gesellschaft 
fuer Schwerionenforschung, m.b.H. Darmstadt, (DE)); Armbruster, 
P.; Lennard, W.N. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283-: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy Ions in matter. 262p. 
Order Number DE91740666. ‘Source: OSTI; NTIS (US Sales Only). 

The characteristics and difficulties for describing heavy ion inter- 
actions are outlined and the stopping dependence on the target 
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properties is presented. The determination of the mean thickness 
of thin self-supporting stopping targets is performed. The results of 
systematic energy-angle distributions measured for heavy projec- 
tiles incident on thin amorphous carbon foils are presented. 
Experimental and theoretical stopping power date are compared. 
Problems, planned experiments and new applications on stopping 
power measurements are summarized. 


8772 (UCRL-JC-105042) Fission decay in intermediate 
heavy lion reactions. Britt, H.C. Lawrence Livermore National 
Lab., CA (USA). 3 Oct 1990. 17p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9010299-1: International symposium on heavy ion physics and its 
applications, Lanzhou (China), 7-13 Oct 1990). Order Number 
DE91006255. Source: OSTI; NTIS; INIS; GPO Dep. 

Results are presented on cross sections, parallel and perpendic- 
ular momentum transfers, charge loss and velocity systematics for 
fission following reactions of Fe and Nb projectiles at 50-100 MeV/ 
A on targets of Ta, Au, and Th. The results at 100 MeV/A are com- 
pared to a detailed multistage deexcitation model. The _ initial 
collision is modeled with an intranuclear cascade. The resultant ex- 
cited target residues then undergo a fast preequilibrium decay 
stage followed by a statistical decay involving nucleon evaporation 
and fission. Results from this modeling are in reasonable agree- 
ment with experimental data. 14 refs., 11 figs. 


6511 Experimental Techniques 
Refer also to citation(s) 8034 


8773 (CEA-CONF—10268) Collective flow and pion pro- 
duction at Diogene. L’Hote, D. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (FR). Dept. de Physique Nucleaire); 
Gosset, J.; Poitou, J.; Babinet, R.; Cavata, C.; Demoulins, M.; Lu- 
cas, B.; Terrien, Y.; Valette, O.; Lemaire, M.C.; Alard, J.P.; 
Augerat, J.; BastCEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Physique Nucleaire. 1990. 13p. 
(CONF-9004220-: International workshop on nuclear dynamics, 
Elba (Italy), 2-7 Apr 1990). Order Number DE91744213. Source: 
OSTI; NTIS (US Sales Only). 

Recent results from the large solid angle detector DIOGENE at 
Saturne (Saclay), for Ne + A and Ar + A reactions at 400, 600 and 
800 MeV per nucleon are presented. Several points are selected: 
(1) The particles azimuthal emission pattern (with respect to the re- 
action plane) exhibiting preferential out-of-plane emission at c.m. 
rapidities, (2) The presence of an appreciable amount of collective 
flow for asymmetric systems and even for (rather) small projectile 
masses, (3) The first measurements of flow and multiplicities for 
both positive and negative pions, (4) The first measurement of 
deltas in central relativistic heavy ion collisions. 


8774 (CONF-900924—11) Recent developments in laser- 
driven polarized sources. Young, L.; Coulter, K.P.; Holt, R.J.; 
Kinney, E.R.; “Kowalezyk, R.S.; Potterveld, D.H.; Zghiche, A. Ar- 
gonne National Lab., IL (USA). [1990]. 5p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 9. 
international symposium on high energy spin-physics; Bonn (Ger- 
many, F.R.); 10-15 Sep 1990. Order Number DE91006600. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Recent progress in the performance of laser-driven sources of 
polarized hydrogen and deuterium is described. The current status 
of the prototype source, | = 2.5 x 10'’s~', polarization = 0.29 (in- 
cluding atomic fraction), is comparable to classical Stern-Gerlach 
sources. A scheme to improve source performance by approxi- 
mately an order of magnitude, using a combination of 
optical-pumping spin-exchange and RF transitions, is outlined. 8 
refs., 2 figs., 1 tab. 


8775 (CONF-9009135-6) Study of spin-temperature ef- 
fects using energy-ordered gamma-ray spectroscopy. Baktash, 
C. Oak Ridge National Lab., TN (USA). [1990]. 14p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From International conference on high spin physics and gamma- 
soft nuclei; Pittsburgh, PA (USA); 17-21 Sep 1990. Order Number 
DE91006272. Source: OSTI; NTIS; INIS; GPO Dep. 





We investigated a new continuum +-ray spectroscopy technique 
which is based on the detection of all emitted + rays in a 42 detec- 
tor system, and ordering them according to their energies on an 
event-by-event basis. The technique allows determination of growth 
strength functions, and rotational damping width as a function of 
spin and temperature. Thus, it opens up the possibility of studying 
the onset of motional narrowing and the mapping of the evolution 
of nuclear collectivity with spin and temperature. Application of the 
technique for preferential entry-state population, exit-channel selec- 
tion, and feeding of the discrete states via selective pathways will 
be discussed. 19 refs., 6 figs. 


8776 (CONF-9009161-3) Electron beam evaporation of 
molybdenum, yttrium and zirconium targets for heavy-ion nu- 
clear physics. Greene, J.P.; Thomas, G.E. Argonne National Lab., 
IL (USA). [1990]. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From 15. world conference of the 
International Nuclear Target Development Society: special high- 
purity materials and targets; Santa Fe, NM (USA); 10-14 Sep 1990. 
Order Number DE91006499. Source: OSTI; NTIS; INIS; GPO Dep. 

Self-supporting targets of °*:°8Mo, Y and °°Zr with thickness of 
100 and 200 yg/cm* were prepared by electron beam gun evapo- 
ration. Substrate heating proved crucial for the production of these 
foils. The numerous parting agents explored will be discussed. Tar- 
gets of °2:°8Mo were also prepared on carbon backings of various 
thickness. 19 refs., 2 figs. 


8777 (CONF-9010128-3) Accelerator mass spectrometry 
in nuclear physics. Kutschera, W. Argonne National Lab., IL 
(USA). [1990]. 22p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From 14. Europhysics confer- 
ence on nuclear physics: rare nuclear decays and fundamental 
processes; Bratislava (Czechoslovakia); 22-26 Oct 1990. Order 
Number DE91006528. Source: OSTI; NTIS; INIS; GPO Dep. 

The use of AMS to measure nuclear quantities is reviewed. Par- 
ticular emphasis is put on the discussion of half-life measurements 
and searches for hypothetical particles. 30 refs., 6 figs. 
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8778 (CEA-R-5529) Study of helium-proton collision with 
application to elastic recoil spectrometry. Tirira, J. CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Inst. 
de Recherche Technologique et de Developpement Industriel 
(IRDI); Paris-7 Univ., 75 (France). 1990. 152p. (In French). Order 
Number DE91744266. Source: OSTI; NTIS (US Sales Only). 

The main topic of this work deals with the study of the elastic 
helium-proton collision. The differential cross section of this interac- 
tion was theoretically evaluated in the energy range 1-8 MeV. 
Then, some experimental measurements have been carried out for 
helium ions between 1.5 and 1.9 MeV in the angular range 20° - 
40°, using the 2 MeV Van de Graaff accelerator from INSTN. In 
the aim of simulating the recoil proton energy spectra, specific al- 
gorithms were established which permit to test every parameter of 
the helium-proton interaction, and to reconstitute the experimental 
data. An absolute method was developed to conduct the quantita- 
tive analysis of the hydrogen distribution in the near surface region 
of solids which composition were already known in terms of major 
components. The use of this technique on the nuclear microprobe 
in Bruyeres Le Chatel allows the determination of the analytical 
performances in the frame of a micro-analysis approach. Then, we 
describe the principle and the construction of a deflection system 
constituted by electrostatic plates which will be devoted to optimize 
the experimental configuration via the energetic separation be- 
tween the scattered helium ions and the recoil proton. Finally, the 
results are discussed and interpreted. 


8779 (INS—847) Photon absorption mechanism in the 
4He(+, npp)n reaction. Emura, T. (Tokyo Univ. of Agriculture and 
Technology, Koganei (Japan)); Endo, |.; Endo, S. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Sep 1990. 13p. Order 
Number DE91745030. Source: OSTI; NTIS (US Sales Only); INIS. 

We measured the *He(+, npp)n reaction in a kinematically com- 
plete way for the first time using the large-acceptance TAGX 
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spectrometer and tagged photons at E., = 135-455 MeV. The mo- 
mentum and angular distributions of the nucleons are explained by 
assuming that photons are absorbed either on the two-nucleon 
systems (np and pp) or on the three nucleon system (npp). The 
data can not be reproduced well by the photon absorption on the 
np system only. (author). 


8780 (IPNO-TH-9003) *He impurities on liquid “He: pos- 
sible existence of excited states. Pavioff, N.; Treiner, J. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1989. 46p. 
Order Number DE91740663. Source: OSTI; NTIS (US Sales Only). 
We study, using a density functional approach, the properties of 
the two dimensional system formed by “He atoms on the surface 
of liquid He, as a function of He coverage Ns. We find that the 
excited state recently proposed by Dalfovo and Stringari in the 
case of infinite dilution does survive when the number of surface 
3He atoms increases. For small values of Nz, the surface tension o 
is, as expected, linear in N.*. For Ns~0.035 atom per square- 
Angstrom, i.e. half a monolayer, a new type of surface state starts 
being occupied, and this feature manifests itself by a change in the 
slope of o as a function of Ns* and, more clearly, by a discontinu- 
ity in the surface specific heat, which increases by a factor of 
almost 2. These predictions call for experimental investigations. 


8781 (KFKF-1990-33/A) Effect of the nuclear d - t reso- 
nance on muon sticking in ,-catalyzed fusion. Revai, J. 
(Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics); Zubarev, A.L.; Higer, L.Ya.; Belyaev, 
V.B. Hungarian Academy of Sciences, Budapest (Hungary). Cen- 
tral Research Inst. for Physics. Jul 1990. 18p. Order Number 
DE91617001. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Phys. Rev., A. 

A calculation scheme for the muon sticking probability in p- 
catalized fusion which generalizes the commonly adopted sudden 
approximation is derived based on a previously developed theory 
of the fusion reaction in the dtu— system. A large nuclear reso- 
nance effect was found on the sticking coefficient. The calculations 
disagree with the values extracted from the experiments by Breun- 
lich et al., while they seem to confirm those of Jones et al. (author) 
16 refs.; 2 tabs. 


8782 (LYCEN-9012) Search for nuclear fusion in deuter- 
ated targets under cluster beam impact. Failavier, M.; Kemmier, 
J.; Kirsch, R.; Poizat, J.C.; Remillieux, J.; Thomas, J.P. Lyon-1 
Univ., 69 - Villeurbanne (France). Inst. de Physique Nucleaire. Apr 
1990. 13p. Order Number DE91740728. Source: OSTI; NTIS (US 
Sales Only). 

Stimulated by a recent report from Brookhaven on observation of 
dd fusion under impact of heavy water clusters on deuterated solid 
targets, we undertook a similar study with pure deuterium clusters 
in the same range of incident energy per deuteron (less than 1 
keV). We observed no fusion event and our upper limit for the fu- 
sion rate is more than one order of magnitude below the 
Brookhaven value. Additional measurements performed with N,* 
projectiles were not conclusive but showed that beam contamina- 
tion problems may be very serious. 


8783 (NIFS-DATA-4) Cross section for production of ex- 
cited hydrogen atoms following dissociative excitation oi 
molecular hydrogen by electron impact. Fujimoto, Takashi 
(Kyoto Univ. (Japan). Faculty of Engineering); Sawada, Keiji; Taka- 
hata, Kiyoto. National Inst. for Fusion Science, Nagoya (Japan). 
Mar 1990. 21p. Order Number DE91745035. Source: OSTI; NTIS 
(US Sales Only); INIS. 

For the purpose of investigating molecular hydrogen present in 
plasmas, the production cross section of excited hydrogen atoms 
due to dissociative excitation of molecular hydrogen by electron 
collisions has been estimated from the emission cross sections of 
Lyman and Balmer lines. (author). 


8784 (RCNP-P-—110, pp. 55-65) 'H(d,2p)n reaction and it’s 
application to deuteron tensor polarimeter. Motobayashi, T. 
(Rikkyo Univ., Tokyo (Japan). Dept. of Physics). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. Jul 1990. 
(CONF-9001125—: Workshop on polarized nuclear reaction, Ibaraki 
(Japan), 29-30 Jan 1990). In Reports of the workshop on polarized 
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nuclear reaction. 191p. Order Number DE91723410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The cross section, the vector and the tensor analyzing powers 
have been measured for the 'H(d,2p)n reaction at Ey = 200 and 
350 MeV. The agreement with the impulse approximation calcula- 
tion is good at low momentum transfers with small relative 
energies for two protons. The large cross section and significant 
tensor analyzing powers measured confirm that the reaction may 
be used as an analyser reaction of a deuteron tensor polarimeter 
at intermediate energies. (author). 


6513 Nuclear Properties and Reactions, A = 6-19, 
Experimental 


Refer also to citation(s) 8805, 8833 


8785 (CENBG-8932) Nuclear reactions and electromag- 
netic dissociation of ®Li, Li, ‘Li at 100 MeV/n. Dufour, J.P. 
(Bordeaux-1 Univ., 33 - Gradignan (FR). Centre d’Etudes Nucle- 
aires); Bazin, D.; Del Moral, R.; Fleury, A.; Hubert, F.; Blank, B.; 
Gaimard, J.J.; Geissel, H.; Schmidt, K.H.; Steiner, M.; Suemmerer, 
K.; Clerc, H.G. Bordeaux-1 Univ., 33 - Gradignan (France). Centre 
d’Etudes Nucleaires. 1989. 5p. (CONF-891044—: 1. international 
conference on radioactive nuclear beams, Berkeley, CA (USA), 16- 
18 Oct 1989). Order Number DE91740648. Source: OSTI; NTIS 
(US Sales Only). 

Measurements of nuclear reaction and electromagnetic dissocia- 
tion cross-sections have been performed at SATURNE with 
secondary beams of ®Li, °Li, ''Li interacting with C, Al, Cu, Sn, Pb 
targets at energies around 100 MeV/n. The detection method relies 
on beta-decay characteristics, energy-loss, total energy and range 
measurements. 


8786 (INIS-SU-223/A, pp. 39-51) Evaluation of neutron 
cross sections of the '°N isotope. Badikov, S.A.; Blokhin, A.l.; 
Buleeva, N.N.; Gusejnov, A.G.; Masterov, V.S.; Pronyaev, V.G.; 
Rabotnov, N.S.; Titarenko, N.N.  Tsentral'nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 
131p. (In Russian). In Nuclear constants (Neutron constants and 
parameters. Nuclear-reactor data): Scientific-technical collection. 
Order Number DE91003051. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Evaluated neutron data file for '5N is described short. This iso- 
tope is characterized by very small radiative capture cross sections 
and high thresholds for the reactions with charged particles emis- 
sion. The evaluation of the total cross section was based on 
experimental data, other cross sections were calculated in terms of 
the optical model. For the total cross section the parameters of an 
analytical approximation in the energy interval 10-5 eV-20 MeV 
are given. 16 refs.; 4 figs.; 2 tabs. 


8787 


(INS-841) x° decay process of ,'2C and ,1'B hy- 
pernuclei. Sakaguchi, A. (Max-Planck-institut fuer Kernphysik, 
Heidelberg (Germany, F.R.)); Brueckner, W.; Paul, S. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Sep 1990. 29p. Order 
Number DE91744968. Source: OSTI; NTIS (US Sales Only); INIS. 

We investigated x° decay branching ratios I'(x°)/T in the weak 


decay of the ,4'*C and ,''B hypernuclei using the 
(stopped K~,x~) reaction. The branching ratios were esti- 
mated to be 0.174+0.057(statistical)+0.008(systematic) and 
0.140+0.039(stat.)+0.025(syst.) for the ,'*C and ,''B hypernu- 
clei, respectively. The branching ratios are compared with 
theoretical calculations and related experimental values. Impor- 
tance of distortion of pion wave function was found. (author). 


8788 (ISN-89-121) Measurement of the total reaction 
cross sections by means of stable and radioactive heavy ion 
beams and the associated radiation method. Liatard, E. 
Grenoble-1 Univ., 38 (France). Inst. des Sciences Nucleaires; 
Grenoble-1 Univ., 38 (France). Dec 1989. 121p. (in French). Order 
Number DE91740634. Source: OSTI; NTIS (US Sales Only). 

We have perfected a new direct measurement method of total 
reaction cross sections based on the utilization of a 4P!1 modular 
detector. On a first approach, experimental measurements have 
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been performed with heavy ions beams delivered by the accelera- 
tors SARA and GANIL in a range of energy between 30 to 80 
MeV/u. Later on, we adapted our experimental set-up in order to 
measure total reaction cross sections with secondary radioactive 
beams analysed through the spectrometer LISE (GANIL). The 
results cover a wide span of light projectiles, including exotic iso- 
topes near the neutron drip line. From the experimental knowledge 
of the total reaction cross sections, mean square radii of the 
projectiles have been deduced through a simple microscopic calcu- 
lation whose validity has already been proved by the results 
obtained with stable beams. In spite of pronounced structure ef- 
fects (N even- N odd), all the studied isotopes shows normal mean 
square radii excepted the ''Be, ‘Be, and '”B nuclei. Finally, using 
recent Hartree-Fock calculations, we were able to determine, 
through our experimental results, the mean square radii of the neu- 
tron distributions of the N even projectiles. Those radii can be 
favourably compared to the theoretical values extracted from the 
previous Hartree-Fock calculations, excluding the cases where the 
spatial neutron extension is very large ('*Be and '’B). 


8789 (RCNP-P—110, Pp. 38-41) Coupled channel effect on 
polarization transfer in '*C, 7°Si(d,p) reactions. Maeda, K. 
(Kyushu Univ., Fukuoka (Japan). Dept. of Physics); Sagara, K.; 
Nakamura, H.; Nakashima, M.; Shimizu, S.; Matuda, H.; Nishida, 
Y.; Nakashima, T. Osaka Univ., Ibaraki (Japan). Research Center 
for Nuclear Physics. Jul 1990. (In Japanese). (CONF-9001 125-: 
Workshop on polarized nuclear reaction, Ibaraki (Japan), 29-30 Jan 
1990). In Reports of the workshop on polarized nuclear reaction. 
191p. Order Number DE91723410. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We have measured differential cross section, vector and tensor 
analyzing power and spin transfer coefficient (KyY, Kx2¥, Kxx¥-Kz2Y), 
for 1C(d,p,)'°C(1/2+) and ?8Si(d,po)?®Si(1/2*) at the 18 MeV. 
DWBA and CCBA analysis with deuteron D-state has been done. 
For particle transfer reactions from strongly deformed nuclei, the 
inelastic transfer processes may have feasible effects. Ky’ reflects 
not only the D-state effects but also the channel coupling effects 
sensitively. (author). 


8790 (RCNP-P—110, pp. 66-68) Excitation of the isoscalar 
2- state in the '®O(p,p’) reaction at Ep = 65 MeV. Hiei, F. (Ky- 
oto Univ. (Japan). Dept. of Physics); Sakaguchi, H.; Nakamura, M. 
Osaka Univ., Ibaraki (Japan). Research Center for Nuclear 
Physics. Jul 1990. (CONF-9001125—: Workshop on polarized nu- 
clear reaction, Ibaraki (Japan), 29-30 Jan 1990). In Reports of the 
workshop on polarized nuclear reaction. 191p. Order Number 
DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

Differential cross section, Analyzing power, and Spin flip proba- 
bility measurements are presented for inelastic proton excitation of 
the 2- T = 0 state at 8.87 MeV in 'O for incident proton energy 
of 65 MeV. These results are compared with the distorted-wave 
Born approximation using the M3Y effective interaction and the 
shell model wave function. The very small experimental values of 
Spin flip probabilities, and the angular distribution of differential 
cross sections and Analyzing powers cannot be well explained by 
the DWBA calculations. Possible transition form factor is discussed 
using the model independent analysis. (author). 


8791 (RCNP-P—110, pp. 69-73) The measurement of in- 
plane polarization transfer coefficients in ®Li(p,p’)reaction at 
Ep = 65 MeV. Nakai, Y. (Kyoto Univ. (Japan). Dept. of Physics). 
Osaka Univ., Ibaraki (Japan). Research Center for Nuclear 
Physics. Jul 1990. (CONF-9001125—: Workshop on polarized nu- 
clear reaction, Ibaraki (Japan), 29-30 Jan 1990). In Reports of the 
workshop on polarized nuclear reaction. 191p. Order Number 
DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

The inplane polarization transfer coefficients have been mea- 
sured for ®Li(p,p’)reaction. The experimental values are compared 
with the results of microscopic DWBA calculation reaction. At for- 
ward angle the coefficient is not sensitive to wave function and the 
central force of N-N effective interaction, therefore, it is useful to 
test a tensor force. We mainly discuss the tensor force of N-N ef- 
fective interaction. (author). 


8792 (RCNP-P-110, pp. 82-86) Depolarization in p-'®N 
elastic scattering and large tensor spin-spin interaction. 





Nakano, T. (Kyoto Univ. (Japan). Dept. of Physics). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. Jul 1990. 
(CONF-9001125—: Workshop on polarized nuclear reaction, lbaraki 
(Japan), 29-30 Jan 1990). In Reports of the workshop on polarized 
nuclear reaction. 191p. Order Number DE91723410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We have measured the angular distribution of the depolarization 


parameter Ky’ in p-'5N elastic scattering at 65 MeV. The deviation 
of Ky’ from unity is large and indicates the existence of a nucleon- 
nucleus spin-spin interaction. The DWBA analysis shows that the 
measured Kyy’ data imply a large contribution from the tensor part 
of the spin-spin potential. (author). 


8793 (RCNP-P-—110, pp. 87-89) Polarization transfer mea- 
surements for the (d,pX) reaction at Ed = 65 MeV and the 
reaction mechanism for the protons in the continuum. leiri, M. 
(National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 
Sakaguchi, H.; Nakamura, M. Osaka Univ., Ibaraki (Japan). Re- 
search Center for Nuclear Physics. Jul 1990. (CONF-9001125—: 
Workshop on polarized nuclear reaction, Ibaraki (Japan), 29-30 Jan 
1990). In Reports of the workshop on polarized nuclear reaction. 
191p. Order Number DE91723410. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The double differential cross section d*a/dQdE, analyzing power 
Ay, polarization Py, and polarization transfer coefficient KyY’ were 


measured for the (d,pX) reaction with 65 MeV deuterons for '*C at 
14.0deg and for 5®Ni at 7.0deg, 14.0deg, 20.5deg and 40.0deg. 
The experimental data were analyzed within the framework of the 
post-form DWBA appropriate for the ‘spectator breakup’, and the 
preequilibrium exciton model together with the evaporation mode. 
The experimental angular distributions are well explained by taking 
account for these processes over the whole proton energy region 
observed. (author). 


8794 (RCNP-P-110, pp. 154-157) Spin polarization and 
magnetic moment of hypernuclei. Fukuda, Tomokazu (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. Jul 1990. (In 
Japanese). (CONF-9001125—: Workshop on polarized nuclear 
reaction, Ibaraki (Japan), 29-30 Jan 1990). In Reports of the work- 
shop on polarized nuclear reaction. 191p. Order Number 
DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

Production of spin-polarized hypernuclei is discussed. A proposal 
to measure the magnetic moment of hypernuclei is also discussed. 
(author). 


8795 (RCNP-P-110, pp. 176-181) Pairing correlations 
through two-nucleon pickup reactions at intermediate ener- 
gles. Yasue, M. (Osaka Univ., Ibaraki (Japan). Research Center 
for Nuclear Physics). Osaka Univ., Ibaraki (Japan). Research Cen- 
ter for Nuclear Physics. Jul 1990. (CONF-9001125—: Workshop on 
polarized nuclear reaction, Ibaraki (Japan), 29-30 Jan 1990). In Re- 
ports of the workshop on polarized nuclear reaction. 191p. Order 
Number DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

Two-nucleon pickup reactions at intermediate energies above 
100 MeV/nucleon can be a sensitive probe for the study of pairing 
correlations not only on the nuclear surface but also in the interior. 
This proposal is discussed by referring to the experimental results 
on the (e,e’) scattering and transfer reactions. (author). 
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Refer also to citation(s) 8789, 8833, 9021 


8796 (CRN-PN-8934) Sub-barrier fusion of 7°°Si with 
24,28 Mg. Morsad, A. (Notre Dame Univ., IN (US). Dept. of 
Physics); Kolata, J.J.; Tighe, R.J.; Kong, X.J.; Aguilera, E.F.; Vega, 
J.J. Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires. 1990. 21p. Contracts Nos 88-03658;PHY 88-03035;Contract 
140105 0102-139. Order Number DE91744262. Source: OSTI; 
NTIS (US Sales Only). 

Measurements of the fusion cross section of 28°Sj + 24:26 Mg 
have been made for energies ranging from well below to above the 
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Coulomb barrier. The fusion cross sections increased from about 
40 pub at the lowest energy, to 400 mb or more at the highest en- 
ergy measured. Surprisingly, a crossover in the excitation functions 
for °®.3°Si,?4Mg is observed at the lowest subbarrier energies. The 
data could not be reproduced by either a one dimensional tunnel- 
ing calculation or an approximate coupled-channels calculation 
within the constant coupling scheme. However, the use of an exact 
coupled-channels code, together with incoming-wave boundary 
conditions, led to good agreement between the calculated and 
measured fusion cross sections. 


8797 (CRN-PN-9009) Elastic scattering of Ci and *7Ci 
on Mg. Ferrero, J.L. (Valencia, Univ. (ES)); Pacheco, J.C.; Vinh 
Mau, N.; Baeza, A.; Barrigon, J.M.; Bilwes, B.; Bilwes, R. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1990. 15p. Contract PB-0415. Order Number DE91744265. 
Source: OSTI; NTIS (US Sales Only). 

Elastic scattering of °5Ci and °”Ci on **Mg was measured at two 
c.m. energies. Optical model analysis with different potentials are 
compared. Isotopics effects on absorption are observed. The clo- 
sure approximation model is found to give a good reproduction of 
experimental data. 


8798 (IPNO-DRE-8947) Spectroscopy of light neutron de- 
ficient nuclei: *'Ar and 2S decays. Borrel, V. Paris-11 Univ., 91 
- Orsay (France). Inst. de Physique Nucleaire. 1989. 18p. (CONF- 
8911216—: Workshop on the contribution to the Nuclear Structure 
of Light Nuclei far from Stability Experiment and Theory Workshop, 
Overnai (France), 27-29 Nov 1989). Order Number DE91740645. 
Source: OSTI; NTIS (US Sales Only). 

The experimental results obtained at Ganil with the Lise spec- 
trometer, on the decay of the isotopes *’Ar and 27S, are reported. 
The data is discussed and compared with the predicted IAS excita- 
tion energies and with shell-model calculations. In the case of the 
31Ar, the predicted direct two-proton decay is not verified and the 
estimated two-proton separation energy is So, = 6 + 130 KeV. 
Several beta-delayed proton transitions are observed. Beta-delayed 
two-proton emission from the isobaric analog state is shown for 
both isotopes. 


8799 (JAERI-M-90-169) Measurement of gamme-ray pro- 
duction nuclear data of magnesium and silicon. Igashira, 
Masayuki (Tokyo Inst. of Tech. (Japan)); Kitazawa, Hideo. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Oct 1990. 24p. (In 
Japanese). Order Number DE91744964. Source: OST!; NTIS (US 
Sales Only); INIS. 

Neutron capture gamma-ray spectra of magnesium and silicon 
have been measured, using the 3UH-HC Pelletron accelerator and 
an anti-Compton (Nal(Tl)) gamma-ray detector of the Research 
Laboratory for Nuclear Reactors in the Tokyo institute of Technol- 
ogy. Incident neutron energy regions were 32~56 keV, 58~141 
keV, and 430+30 keV for magnesium, and 50~110 keV, 110~210 
keV, and 520+40 keV for silicon. Measured capture gamma-ray 
pulse-height spectra were unfolded to obtain capture gamma-ray 
spectra, using a response matrix of the detector. The experimental 
results of silicon at the neutron energy of 50~110 keV and 
520+40 keV were compared with calculated ones based on a sta- 
tistical model of the nuclei. At the neutron energy of 520+40 keV, 
the calculated spectrum is in considerable agreement with the ob- 
served one. (author). 


8800 (RCNP-P-110, pp. 74-78) Measurements of inplane 
polarization transfer coefficient in **Mg(p,p’)reaction at Ep = 
65 MeV. Sakemi, Y. (Kyoto Univ. (Japan). Dept. of Physics); Sak- 
aguchi, H.; Nakamura, M. Osaka Univ., Ibaraki (Japan). Research 
Center for Nuclear Physics. Jul 1990. (CONF-9001125—: Workshop 
on polarized nuclear reaction, Ibaraki (Japan), 29-30 Jan 1990). In 
Reports of the workshop on polarized nuclear reaction. 191p. Or- 
der Number DE91723410. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Elastic and inelastic differential cross sections, analyzing powers 
and inplane polarization transfer coefficients of protons scattered 
from 24Mg were measured for incident energies of 65 MeV. Dirac 
phenomenology has been applied to the elastic and inelastic 
scattering from *4Mg. It was found that Dirac phenomenology suc- 
ceeded at lower energy and in inelastic scattering. And it seems 
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that the root mean square radius and the multipole moments (Q2) 


of the real parts of Dirac scalar and vector potentials are nearly © 


equal that of the charge distribution. (author). 


8801 (RCNP-P-110, pp. 107-114) Re-examination of the 
study of heavy-ion spin-orbit interaction based on the three- 
body model. Hirabayashi, Y. (Osaka City Univ. (Japan). Dept. of 
Physics); Sakuragi, Y. Osaka Univ., Ibaraki (Japan). Research 
Center for Nuclear Physics. Jul 1990. (In Japanese). (CONF- 
9001125-: Workshop on polarized nuclear reaction, Ibaraki 
(Japan), 29-30 Jan 1990). In Reports of the workshop on polarized 
nuclear reaction. 191p. Order Number DE91723410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Elastic scattering of polarized ®Li by 2°Mg and '2°Sn at Ej, = 44 
MeV is investigated by the use of the cluster folding (CF) interac- 
tion in the coupled-channel framework. The analysis is performed 
with different sets of input spin-orbit optical potential for CF model 
interaction. It is shown that the choice of input potential is quite 
significant to understanding the competition between the dynamical 
spin-orbit interaction and the static one. Finally, general problems 
in the CF model as the interaction model are discussed. (author). 


6515 Nuclear Properties and Reactions, A = 39-58, 
Experimental 


Refer also to citation(s) 7274, 8794 


8802 (CEA-CONF-10279) Inelastic scattering of protons 
at 800 MeV on “°Ca at large angles. Raynal, J. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Theorique. 1990. 2p. (CONF-900726—: Inter- 
national conference on polarization phenomena in nuclear physics, 
Paris (France), 9-13 Jul 1990). Order Number DE91744263. 
Source: OSTI; NTIS (US Sales Only). 

Short note. CALCIUM 40 TARGET/inelastic scattering; CALCIUM 
40 TARGET/hydrogen ions 1 plus; ION-ATOM COLLISIONS; MEV 
RANGE 100-1000; SCHROEDINGER EQUATION 


8803 (CONF-9005221-9) Sub-barrier fusion and near- 
barrier quasi-elastic scattering. Kolata, J.J. (Notre Dame Univ., 
IN (USA). Dept. of Physics); Tighe, R.J.; Fricke, S.H.; Esbensen, 
H.; Landowne, S. Argonne National Lab., IL (USA). [1990]. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From Interface between nuclear structure and 
heavy-ion reaction dynamics conference; Notre Dame, IN (USA); 
24-26 May 1990. Order Number DE91006046. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Elastic scattering of 52S on 5®-®4Ni and fusion of 92S+58-64Nj and 
%4$,44Nj have been measured at energies near the Coulomb bar- 
rier. Our results differ in several important respects from previous 
measurements on these systems. Coupled-channels calculations 
which explicitly allow for inelastic excitation and single-nucleon 
transfer reproduce the main features of the new data. Near-barrier 
elastic scattering of “Ca on “°Ca has also been measured. These 
data provide evidence for the effect of strong coupling to positive Q- 
value channels other than single-nucleon transfer. 18 refs., 3 figs. 


8804 (CRN-PN-9014) Asymmetric fusion-fission decay of 
the Sci + '2C reaction. Beck, C. (Strasbourg-1 Univ., 67 (FR). 
Centre de Recherches Nucleaires); Djerroud, B.; Freeman, R.M.; 
Haas, F.; Heusch, B.; Morsad, A.; Youlal, M.; Hachem, A.; Dayras, 
R.; Wieleczko, J.P.; Matsuse, T.; Wieleczko, J.P.; Lee, S.M. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1990. 9p. (CONF-9005221-: Interface between nuclear structure 
and heavy-ion reaction dynamics conference, Notre Dame, IN 
(USA), 24-26 May 1990). Order Number DE91744293. Source: 
OSTI; NTIS (US Sales Only). 

The binary decay properties of the *”V nucleus, produced in the 
35Cl + '2C reaction, have been investigated at the °5C! bombard- 
ing energies Ej, = 180 and 200 MeV by means of kinematical 
coincidence techniques. Binary reaction products show full energy 
equilibration and a characteristic 1/sin(6) angular distribution. A ve- 
locity source analysis clearly shows that the binary fragments are 
emitted from the *7V compound nucleus. The experimental ele- 
mental distributions of the fully-damped products are asymmetric 
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as it has been observed in the decay of the 5°Ni compound nu- 
cleus. Comparisons with theoretical model predictions suggest the 
occurrence of a compound nucleus process rather than an orbiting 
mechanism. The present data confirm that the recent fission barrier 
predictions by Sierk give a better agreement with the data than the 
rotating liquid drop model barriers for light composite systems. 


8805 (DOE/ER/40354-3) Studies of the spin-isospin re- 
sponse of the nuclear continuum using intermediate energy 
hadrons: Progress report. Baker, F.T. Georgia Univ., Athens, GA 
(USA). Research Foundation. Dec 1990. 8p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG09-87ER40354. Order 
Number DE91006475. Source: OSTI; NTIS; INIS; GPO Dep. 
During the calendar years 1989 and 1990 the following experi- 
ments were performed and are discussed in this paper: 


12¢(d,d’), Ey = 400 MeV, at SATURNE in October-November 


1989, *°Ca(p,p’), E, = 500 MeV, at LAMPF in May-June 1990, 
Development of the Medium-Resolution Spectrometer (MRS) and 
focal-plane polarimeter at LAMPF, July—October 1990, and 


“0Ca(d,d’), E, = 400 MeV, at SATURNE in September—October 
1990. 


8806 (GSI-90-65(prepr.)) The beta decay of “°Mn: Im- 
proved data on Gamow-Teller quenching. Szerypo, J. 
(Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.)); Keller, H.; Kirchner, R.; Klepper, O.; Morrissey, D.; 
Roeckl, E.; Schardt, D.; Bazin, D.; Brown, B.A.; Sherrill, B.; 
Guillemaud-Mueller, D. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany, F.R.). Nov 1990. 16p. Order Number 
DE91744761. Source: OSTI; NTIS (US Sales Only); INIS. 

The very proton-rich nuclide “®Mn, produced in '*C(*°Ca,p3n) 
reactions, was investigated using on-line mass separation com- 
bined with singles and coincidence spectroscopy of 6-delayed + 
rays and protons. Compared to the previous ““Mn decay work, a 
more accurate value of 158.1(22) ms was obtained for the half-life, 
+ singles, -y-y coincidence and proton singles data were improved, 
and proton- coincidences were measured for the first time. A re- 
vised “®Cr level scheme is proposed. The experimentally deduced 
Gamow-Teller strength distribution is compared with predictions 
from shell-model calculations. (orig.). 


8807 (IPNO-DRE-9002) Study of giant resonances and 
high excitation energy structures with coincident light charged 
particles. Roynette, J.C. (Paris-11 Univ., 91 - Orsay (FR). Inst. de 
Physique Nucleaire); Scarpaci, J.A.; Blumenfeld, Y.; Chomaz, Ph.; 
Frascaria, N.; Garron, J.P.; Alamanos, N.; Fernandez, B.; Gillibert, 
A.; Van der Woude, A.; Lepine, A. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1990. 12p. (CONF- 
9001120-: 18. international winter meeting on nuclear physics, 
Bormio (Italy), 22-26 Jan 1990). Order Number DE91740605. 
Source: OSTI; NTIS (US Sales Only). 

The measurement of coincident protons with the “°Ca fragments 
emitted in the “°Ca + 4°Ca reaction is reported. The experiment 
was performed at the GANIL facility. The yield of the transfer evap- 
oration component, in the inclusive inelastic spectrum, is estimated. 
Evidence is found for the excitation of a peak at an excitation en- 
ergy twice of that of the giant quadrupole resonance. Moreover, 
indications for a direct emission component from the region of this 
peak, similar to that of the one-photon state was also found. 


8808 (ORNLU/FTR-3849) [Evaluations of neutron reactions 
with 52Cr, 5°Fe, 5°Nij: Foreign trip report, December 1, 1990- 
December 8, 1990. Fu, C.Y. Oak Ridge National Lab., TN (USA). 
21 Dec 1990. 13p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. Order Number DE91005660. 
Source: OSTI; NTIS; GPO Dep. 

The traveler organized and chaired the meeting of the NEANDC/ 
NEACRP Nuclear Data Evaluation Cooperation Subgroup-!: Inter- 
comparison of USA, European, and Japanese Evaluations for 52Cr, 
56Fe, and 58Ni, held on December 3, 1990, at the NEA Data Bank 
in Saclay, France. The traveler held discussions with Subgroup-ll 
members to keep track of the activities of this group in which the 
traveler is a member. Highlights and/or recommendations of these 
meetings, as well as observations of the EAF, EFF, and JEF meet- 
ings, are included in this report. 





8809 (RCNP-P-110, pp. 1-11) Mixed-symmetry states in 
fp-shell nuclei. Takamatsu, J. (Tohoku Univ., Sendai (Japan). Fac- 
ulty of Science); Tohei, T.; Nakagawa, T. Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. Jul 1990. (in Japan- 
ese). (CONF-9001125—: Workshop on polarized nuclear reaction, 
Ibaraki (Japan), 29-30 Jan 1990). In Reports of the workshop on 
polarized nuclear reaction. 191p. Order Number DE91723410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We performed inelastic deuteron and polarized proton scattering 
experiments at 56 MeV and 65 MeV respectively, to investigate a 
mixed-symmetry 2* state in 5°Fe. Angular distribution of differential 
cross section for the 2*3 level shows an anomalous behavior, while 
those for other low-lying 2* levels show similar patterns to that of 
the 2*,, level. It suggests that the excitation of the 2+; level has a 
different character from those of other 2* levels. (author). 


8810 (RCNP-P-110, pp. 33-37) Polarization transfer in 
“°Ca(d vector, p vector)*'Ca reaction at 18 MeV. Nakamura, H. 
(Kyushu Univ., Fukuoka (Japan). Dept. of Physics); Sagara, K.; 
Shimizu, S.; Maeda, K.; Nakashima, T. Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. Jul 1990. (In Japan- 
ese). (CONF-9001125—: Workshop on polarized nuclear reaction, 
Ibaraki (Japan), 29-30 Jan 1990). In Reports of the workshop on 
polarized nuclear reaction. 191p. Order Number DE91723410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We have measured polarization transfer coefficients of 
Ca(d,p)*! Ca(gnd. st.) and analyzing powers of deuteron elastic 
scattering on “°Ca and (d,p) reaction to excited states of “'Ca. 
Analysis was performed by a conventional DWBA, Adiabatic calcu- 
lation and CCBA. Most of spin observables are well reproduced by 
the finite range DWBA with Reid soft core wave function. However, 
vector analyzing power and some polarization transfer coefficients, 
i.e. Kyy¥’ and K,zY’, are not well accounted by DWBA. A simple 
adiabatic approach calculation shows better reciprocity of these ob- 
servables than CCBA caiculation including the excited state of 
“Ca(3-). This means main part of the “’Ca(d,p) reaction at this 
energy region is able to be described by DWBA. Deuteron break 
up takes place a little modification of this reaction. (author). 


8811 (RCNP-P—110, 
method study of the 


Pp. 136-142) Resonating-group- 

He elastic scattering and 
nucleus-nucleus spin-orbit potential. Wada, Takahiro (institute of 
Physical and Chemical Research, Wako, Saitama (Japan)). Osaka 
Univ., Ibaraki (Japan). Research Center for Nuclear Physics. Jul 
1990. (CONF-9001125—: Workshop on polarized nuclear reaction, 
Ibaraki (Japan), 29-30 Jan 1990). In Reports of the workshop on 


polarized nuclear reaction. 191p. Order Number DE91723410. 
Source: OSTI; NTIS (US Sales Only); INIS. 

3He+“Ca elastic scattering is studied microscopically by the res- 
onating group method with the introduction of a phenomenological 
imaginary potential. The angular distribution of the elastic scatter- 
ing cross section is reproduced fairly well in a wide energy range if 
one uses the suitably chosen effective two-nucleon force. The an- 
gular distribution of the analyzing power is also calculated for the 
elastic scattering of 32.9 MeV *He by “°Ca and that of 17.0 MeV 
triton by “°Ca. The obtained results are in good agreement with 
the experimental data, though the shape of the calculated equiva- 
lent local inter-nucleus spin-orbit potential is quite different from 
that of the phenomenological optical model potential. (author). 


8812 (RCNP-P-110, pp. 143-148) Spin polarization of high 
energy projectile fragments. Ozawa, A. (Osaka Univ., Toyonaka 
(Japan). Faculty of Science); Matsuta, K.; Fukuda, M. Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. Jul 1990. (In 
Japanese). (CONF-9001125—: Workshop on polarized nuclear 
reaction, Ibaraki (Japan), 29-30 Jan 1990). In Reports of the work- 
shop on polarized nuclear reaction. 191p. Order Number 
DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

Spin polarization of high energy (effective energy 106MeV/ 
nucleon) projectile fragments, °*Ca and °’K, has been observed 
around the grazing angle in “Ca on Au collisions. It was found 
that the fragment polarization is parallel to k,xk, for the fragment 
with the higher momentum than that of the projectile and tended to 
be anti parallel at the low momentum side. This trend is the same 
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as the quasielastic peak of the projectile-like fragments at low en- 
ergy (~10MeV/nucleon) and intermediate energy (40MeV/nucleon) 
heavy-ion collisions. (author). 
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Refer also to citation(s) 8803 


8813 (CRN-PN-9001) Sub-barrier fusion of 77Al + 
70,72.73.74,76Ge, Evidence tor shape transition and structure 
effects. Aguilera, E.F. (Instituto Nacional de Investigaciones Nucle- 
ares, Mexico, City (MX)); Vega, J.J.; Kolata, JJ.; Tighe, R.G.; 
Kong, X.J.; Morsad, A. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucieaires. 1990. 39p. Contracts 1401050102-130;88- 
03658 and PHY88-03035. Order Number DE91744264. Source: 
OSTI; NTIS (US Sales Only). 

Fusion excitation functions were obtained for 77Al + 
70,72.73,74.76Ge at energies from about 6 MeV below to 7 MeV 
above the Coulomb barrier. One-dimensional barrier penetration 
model calculations with one free parameter yield parameters in 
good agreement with the systematics for fusion above the barrier. 
Large low-energy enhancements are observed whose trend sug- 

sts the presence of a structural change between 7°:72Ge and 
3.74.76Ge. Within the context of simple model calculations, this 
trend is explained as arising from the odd-A structure of ”°Ge on 
one hand, and from a spherical (or oblate) to prolate shape transi- 
tion between 7°:72:73Ge and 7*:7®Ge, on the other hand. 


8814 (GANIL-P-8922) Zero degree measurements of iso- 
topic distributions in 44 MeV/u®*Kr~ induced reactions for the 
production of nuclei far from stability. Bazin, D. (Bordeaux-1 
Univ., 33 - Gradignan (FR). Centre d’Etudes Nucleaires); 
Guillemaud-Mueller, D.; Mueller, A.C.; Guerreau, D.; Anne, R.; 
Saint-Laurent, M.G. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. 21 pp. Order Number 
DE91740659. Source: OSTI; NTIS (US Sales Only). 

The velocity and isotopic distributions of nuclei produced in 44 
MeV/u ®Kr-induced reactions on 27Ai, Rh and '®’ Au targets are 
investigated by means of the magnetic spectrometer LISE. These 
distributions are compared with two different models, and indicate 
that no real projectile fragmentation occurs, but rather highly dissi- 
pative processes such as incomplete fusion or deep-inelastic 
transfer. Consequently, the yields of nuclei far from stability is 
much lower relative to those observed with lighter projectiles such 
as *°Ar at the same energy. 


8815 (IPNO-DRE-89-24) Search for proton radioactivity in 
S5As, Br and 7’Y. Hourani, E. (Paris-11 Univ. 91 - Orsay (FR). 
Inst. de Physique Nucleaire); Elayi, A.; Fortier, S.; Gales, S.; Mai- 
son, J.M.; Richard, A.; Dessagne, P.; Miehe, C.; Azaiez, F.; 
Massolo, P. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire. 1989. 23p. Order Number DE91716296. Source: OSTI; 
NTIS (US Sales Only). 

A search for proton radioactivity in As, ®*Br and ’’Y, produced 
as residues of fusion reactions, was carried out at the Orsay Tan- 
dem accelerator. The residues were collected at the image point of 
the spectrometer Soleno and implanted into the gaseous medium 
of an ionization chamber which was also used to detect the ra- 
dioactivity protons. No such protons have been observed in the 
energy range of 250-600 KeV and in the half-lite interval of 10yus - 
100ms, within a production cross section sensitivity of 1b. 


8816 (IPNO-DRE-9003) Peripheral reactions with 200 
MeV/u krypton ions. Tassan-Got, L. (Paris-11 Univ., 91 - Orsay 
(FR). inst. de Physique Nucleaire); Bachelier, D.; Bacri, C.0.; Bim- 
bot, R.; Borderie, B.; Boyard, J.L.; Clapier, F.; Hennino, T.; Rivet, 
M.F.; Roussel, P.; Bazin, D.; Grunberg, C.; Disdier, D.; Lott, B. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1990. 8p. (CONF-9001120—: 18. international winter meeting on 
nuclear physics, Bormio (Italy), 22-26 Jan 1990). Order Number 
DE91740604. Source: OSTI; NTIS (US Sales Only). 

The results of the experiments with a ®*Kr beam impinging on a 
197 Au target, at 200 MeV/u, are discussed. The experiments were 
performed at SATURNE facility. The characteristics of the fragmen- 
tation process, in particular the excitation energy deposited in 
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projectile-like fragments, are investigated. A simulation based on 
the geometrical prescription of the participant-spectator model is 
presented. The experimental set-up is presented. As the fragmen- 
tation is dominant in this energy range, this means that this 
process itself is dissipative and must be taken into account in mod- 
els calculating nuclei yields. 
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Refer also to citation(s) 7800, 8801, 8833 


8817 (ANU/NDM-117) An evaluation of the Nb-93(n,n’)Nb- 
93m dosimeter reaction for ENDF/B-VI. Nuclear Data and 
Measurements Series. Smith, D.L.; Geraldo, L.P. Argonne National 
Lab., IL (USA). Nov 1990. 28p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. Order Number 
DE91006042. Source: OSTI; NTIS; INIS; GPO Dep. 

The Nb-93(n,n’)Nb-93m reaction plays an important role in nu- 
clear energy applications. Because of its low threshold energy and 
relatively long half-life, it is a desirable reaction for long-term neu- 
tron fluence dosimetry in nuclear fission reactors. An evaluation of 
the differential cross section for this reaction was completed in 
1985 by this laboratory as part of a comprehensive effort involving 
all neutron cross sections for niobium. The objective was to pro- 
vide input for ENDF/B-VI. It was difficult to produce a reliable 
evaluation for this reaction in 1985 because the information avail- 
able then was sparse and quite uncertain. In fact, that evaluation 
was based entirely on nuclear model calculations. The evaluated 
cross sections below 0.7 MeV were derived from calculations car- 
ried out in this laboratory, while the higher energy values were 
obtained from the work of Strohmaier and co-workers. In 1985 
there was only one published experimental differential cross sec- 
tion value to consider for this reaction. Even the half-life of Nb-93m 
was in serious doubt. During the five years between the completion 
of the earlier evaluation and the finalization of ENDF/B-VI there 
have been some significant improvements and additions to the ex- 
perimental database for this reaction. Also, new model calculations 
have been performed. Therefore, it was considered worthwhile to 
produce a new evaluation of Nb-93(n,n’)Nb-93m for ENDF/B-VI 
which would supplant the one that had been completed in 1985. 


8818 (CEA-CONF-10110) Decay studies of proton rich 
rare earth nuclei with Sara. Bonche, P. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). Service de 
Physique Theorique); Redon, N.; Beraud, R.; Duffait, R.; Em- 
sallem, A.; Meyer, M.; Meyer, J.; Barci, V.; Barneoud, D.; Blachot, 
J.; Genevey, J.; Gizon, A.; Quentin, PCEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Service de Physique 
Theorique. 1989. 15p. (CONF-8910237-: International school sem- 
inar on heavy ion physics, Dubna (USSR), 3-12 Oct 1989). Order 
Number DE91740760. Source: OSTI; NTIS (US Sales Only). 

The results obtained from the ion separation online (ISOL) facility 
at SARA accelerator are reviewed. The facility and the experimen- 
tal procedures are described. The nuclear structure effects are 
discussed on the basis of the lattice Hartree-Fock + BCS solutions 
breaking axial symmetry. A self-consistent study of even-even 
samarium isotopes is presented. The investigation shows that the 
He-jet coupled SARA is an efficient tool for the search of heavy ex- 
otic nuclei, especially the refractory ones. 


8819 (CEA-CONF-10267) Search for the onset of multi- 
fragmentation in the reaction *He + "*'Ag. Pollacco, E.C. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). 
Dept. de Physique Nucleaire); Volant, C.; Dayras, R.; Cassagnou, 
Y.; Harar, S.; Legrain, R.; Mazur, C.; Hourani, E.; Yennello, S.J.; 
Kwiatkowski, K.; Yoder, N.R.; Viola, V.CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique 
Nucleaire. 1990. 5p. (CONF-9004220-: International workshop on 
nuclear dynamics, Elba (Italy), 2-7 Apr 1990). Order Number 
DE91744214. Source: OSTI; NTIS (US Sales Only). 

The experiments presented in this contribution have as objective 
the determination of the threshold for multifragmentation (sequen- 
tial or simultaneous). The interests are shared on the one hand by 
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the desire to understand statistical decay and its validity at ex- 
tremely high temperatures. On the other hand, instantaneous 
multifragmentation is presently receiving considerable theoretical 
attention. The main feature of the experimental work is the use of 
light ion projectile which unlike heavy ion data allows clear source 
definition, unambiguous forward angle yield and minimal kinematic 
distortion. Also it is important to add that light ions introduce mini- 
mal angular momentum into the system and compression effects 
thus providing a base line comparison with heavy ion work. 


8820 (GSI-90-62(prepr.)) Gamow-Teller beta decay of 
even-even nuclei close to the doubly magic nucleus 'Sn. 
Rykaczewski, K. (Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany, F.R.)); Pfuetzner, M.; Gabelmann, H.; Hill, P.; 
Ravn, H.; Thorsteinsen, T.; Grant, I.S.; Kolasinski, A.; Plochocki, 
A.; Szerypo, J.; Zylicz, J. ISOLDE Collaboration. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany, F.R.). Nov 
1990. 10p. (CONF-900857—: 21. Mikolajki summer school on nu- 
clear physics: nuclear and atomic physics with accelerators of the 
nineties, Mikolajki (Poland), 26 Aug - 5 sep 1990). Order Number 
DE91744743. Source: OSTI; NTIS (US Sales Only); INIS. 

As an example of new experimental data on GT transitions ob- 
tained recently at GSI and CERN, we present the spectroscopic 
studies of °°Pd. The resulting decay scheme is discussed. The 
GT-strength distribution and summed GT-strength values Ber 
obtained for all studied decays of even-even nuclei in the '°°Sn re- 
gion, are compared to theoretical predictions. (orig./HSI). 


8821 (GSI-90-63(prepr.)) Gamow-Teller beta decay of 
proton-rich nuclei. Klepper, O.; Rykaczewski, K. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany, F.R.). Nov 
1990. 16p. (CONF-9008152-: Predeal international summer school 
on recent advances in nuclear structure, Precdeal (Romania), 28 
Aug - 8 sep 1990). Order Number DE91744742. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The beta decays of “®Mn and of even-even nuclei near the dou- 


ble shell-closures at '1°Sn and '4®Gd are currently investigated at 
the GSI on-line mass separator. Their Gamow-Teller strength are 
surveyed in their present experimental status, together with related 
results from the ISOLDE (CERN) and ISOCELE (Orsay) separa- 
tors, and are compared with predictions from different nuclear 
models. The strength of the 0* — 1* Gamow-Teller transitions is 
compiled in tables and graphs. (orig.). 


8822 (INIS-BR-2379, pp. 29-41) -+-y directional correla- 
tions measurements for transitions in '°Ce. Zamboni, C.B.; 
Lapolli, A.L.; Silva Figueira, M.C. da; Yoneama, M.L.; Dias, J.F.; 
Medeiros, J.A.G. de: Instituto de Pesquisas Enetgeticas e Nucle- 
ares (IPEN), Sao Paulo, SP (Brazil). 1990. 131p. (In Portuguese). 
(CONF-9002161-: 4. Jorge Andre Swieca summer school, Sao 
Paulo (Brazil), 5 Feb 1990). In Proceedings of the Summer School 
Jorge Andre Swieca. 4. Session of Experimental Physics. Order 
Number DE91616933. Source: OSTI; NTIS (US Sales Only); INIS. 

The directional correlations of coincident gamma transitions have 
been measured in '°Ce following the 6~ decay of '°La, with T1/ 
2= 40,3 hs, using a spectrometer consisting of two Ge detectors. 
The measurements were carried out for 6 gamma cascades and 
the multipole mixing ratios, elta for the majority gamma transitions 
were exatracted from the present results. (author). 


8823 (IPNO-DRE-9012) Onset of neutron single-particle 
strengths in the tin isotopic chain. Massolo, C.P. (Paris-11 
Univ., 91 - Orsay (FR). Inst. de Physique Nucleaire); Fortier, S.; 
Gales, S.; Azaiez, F.; Gerlic, E.; Guillot, J.; Hourani, E.; Langevin- 
Joliot, H.; Maison, J.M.; Crawley, G.M. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1990. 27p. Order Number 
DE91744272. Source: OSTI; NTIS (US Sales Only). 

The stripping reaction (a, *He) at 183 MeV bombarding energy 
has been used to study the neutron-particle response function on 
124 122 120 118 116 112Sy target nuclei up to 25 MeV excitation en- 
ergy. Strong transitions to high-lying neutron states are observed 
beyond 4 MeV excitation energy. These transitions, arising from 
neutron stripping to high-spin outer subshells, appear as a sharp 
and strong peak located around 5 MeV excitation energy for the 
heavier tin isotopes (125,123, and 121) and a broader structure ex- 
tending up to 10MeV. A clear broadening of the sharp component is 





observed with decreasing mass number, leading to a structureless 
spectrum in the case of ''®Sn. The empirical data are compared 
with the theoretical predictions from the quasiparticle-phonon nu- 
clear model. The present investigation, on a wide range of the tin 
isotopic chain, demonstrates strong similarities of the damping of 
high-lying particle and deep-hole states in heavy nuclei. 


8824 (LA-UR-90-4294) The double beta decay spectrum 
ot Mo as measured with a TPC [time projection chamber]. 
Elliott, S.R. (Los Alamos National Lab., NM (USA)); Moe, M.K.; 
Nelson, M.A.; Vient, M.A. Los Alamos National Lab., NM (USA). 
[1990]. 23p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-36. (CONF-9010128-2: 14. Europhysics 
conference on nuclear physics: rare nuclear decays and funda- 
mental processes, Bratislava (Czechoslovakia), 22-26 Oct 1990). 
Order Number DE91005873. Source: OSTI; NTIS; INIS; GPO Dep. 
A time projection chamber with 8.3 grams of enriched '°°MoO3 
as the central electrode has been operating approximately five 
months in an underground laboratory. A preliminary analysis of the 
two-electron sum energy spectrum, the spectrum of those same 
electrons taken singly, and the opening angle distribution yields a 
half life of 1.16_».93*°** x 10'® y at the 68% confidence level for 
two-neutrino double beta decay of '°°Mo. 9 refs., 8 figs. 
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8825 (DOE/ER/40537-3) Spin distribution of the com- 
pound nucleus formed by '°O + Sm. Gil, S.; Vandenbosch, 
R.; Charlop, A.; Garcia, A.; Leach, D.D.; Luke, S.J.; Kailas, S. 
Washington Univ., Seattle, WA (USA). [1990]. 24p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG06-90ER40537. Or- 
der Number DE91005577. Source: OSTI; NTIS; INIS; GPO Dep. 

Gamma ray multiplicities for the *O + 54Sm system have been 
determined using two different coincidence techniques. Fusion 
events are tagged either by observation of low-lying gamma transi- 
tions in the evaporation residues or by direct detection of the 
residues exploiting an electrostatic deflector and time-of-flight iden- 
tification. The gamma ray tagging measurements have been made 
with higher sensitivity than previously, allowing us to include the 
contribution of the 3n channel. The contribution of this channel 
modifies the conclusions made before the regard to the spin distri- 
bution of the compound nucleus produced at near barrier energies. 
The procedure for conversion of gamma ray multiplicities to mean 
spin values has been calibrated by measuring gamma ray multiplic- 
ities and fusion cross sections for the *He + '®°Er and He + 1©7Er 
reactions that lead to the same compound nucleus as '®O + 
154Sm, at bombarding energies that span the same region of exci- 
tation energies and spin. The use of an electrostatic deflector 
enables an inclusive tag on all evaporation residues, and has suffi- 
cient sensitivity to enable measurements at a lower energy than is 
possible with gamma ray tagging techniques. The energy depen- 
dence of the mean spin deduced from gamma ray multiplicity 
measurements is in qualitative agreement with model calculations 
which include the effects of the static and dynamical deformations 
of the target nucleus. There is however a tendency for the calcula- 
tions to underestimate somewhat the mean spin near and below 
the barrier. 16 refs., 5 figs., 3 tabs. 


8826 (GSI-90-44(prepr.)) Investigation of the new isotope 
172Ho and of ‘Er. Becker, K. (Goettingen Univ. (Germany, F.R.). 
2. Physikalisches Inst.); Meissner, F.; Schmidt-Ott, W.D.; Bosch, 
U.; Kunze, V.; Salewski, H.; Rykaczewski, K.; Kirchner, R.; 
Klepper, O.; Roeckl, E.; Schardt, D. Gesellschaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany, F.R.). Aug 1990. 16p. 
Contract BMFT 06GOE105. Order Number DE91723603. Source: 
OSTI; NTIS (US Sales Only). 

In multinucleon-transfer reactions between an 11.6 MeV/u '9®Xe 
beam and enriched '®W targets the decay of the new isotope 
172Ho was observed at the GSI on-line mass separator.For '7*Ho, 
the half-life was measured to be 25(3) s and a decay scheme is 
proposed on the basis of -y-coincidence data. The decay of 3.1(3) 
min '74Er was reinvestigated. The decay schemes are discussed 
within level systematics and macroscopic-microscopic model calcu- 
lations. (orig.). 
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8827 (INIS-BR-2379, pp. 42-66) Magnetic hyperfine field 
measurement in '®'Ta site in nickel matrix. Saxena, R.N.; Car- 
bonari, A.W.; Pendl Junior, W.; Attili, R.N.; Kenchian, G.; Soares, 
J.C.A.C.R.; Morena, M.S. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990. 131p. (in Por- 
tuguese). (CONF-9002161—: 4. Jorge Andre Swieca summer 
school, Sao Paulo (Brazil), 5 Feb 1990). In Proceedings of the 
Summer School Jorge Andre Swieca. 4. Session of Experimental 
Physics. Order Number DE91616933. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The magnetic hyperfine on the '®'Ta nucleus was determined by 
the Differential Pertubed Gamma-Gamma Angular Correlation 
Technique in nickel matrix using the (133-482 KeV) cascade from 
de '®'Hf beta-minus decay. The experiments were made to the 
room temperature in the absence and in the presence of polarizar 
external magnetic field. The hyperfine field values was of -86.5+- 
1.0 KOe. (L.C.). 


8828 (IPNO-T-9001) Contribution to the study of gold 
and platinum nuclei: shape transition by laser spectroscopy. 
Le Blanc, F. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire; Paris-7 Univ., 75 (France). Jun 1989. 120p. (In French). 
Order Number DE91740655. Source: OSTI; NTIS (US Sales Only). 

In order to get informations on ground-state shape of transitional 
nuclei situated far from stability, atomic spectroscopy measure- 
ments were performed by means of laser resonant ionization 
on laser-desorbed radioactive atoms mass-separated using 
the ISOCELE facility (PILIS). The hyperfine structure of 
185P,,187Pt 189P+ 191 Pt has been obtained with 500 MHz resolution 
from which have been extracted quadrupole and magnetic moment 


values (Q and y). Isotopic shifts from '°®Pt up to ‘Pt were mea- 
sured. The results show that there is a shape transition from oblate 
or triaxial shape to prolate shape between '®’Pt and '®5Pt. Assum- 
ing an axial symmetry for the nucleus, theoretical 1 values have 
been calculated. They are in good agreement with the experimen- 
tal values for '®5Pt assumed to be prolate and '*Pt assumed to 


be oblate, whereas for '®7Pt,89Pt,19'Pt the sign of u is not repro- 
duced. A new set-up PILIS Il has been designed and installed 
on-line with ISOCELE. Preliminary results of quadrupole moments 
of '®'Au and '®&Au have been obtained. 


8829 (ISN-9011) On the influence of the hexadecapole 
forces on the + vibrations in ‘Er. Piepenbring, R. (Grenoble-1 
Univ., 38 (FR). Inst. des Sciences Nucleaires); Jammari, M.K. 
Grenoble-1 Univ., 38 (France). Inst. des Sciences Nucleaires. 
1990. 10p. Order Number DE91740736. Source: OSTI; NTIS (US 
Sales Only). 

The p=2 part of the hexadecapole force is introduced in the mul- 
tiphonon method. Special emphasis is put on the anharmonicities 
of the + vibrations in '®®Er. The isoscalar hexadecapole transition 
strengths to the states | = 4 at 995 and 2055 keV are calculated. 
On one hand, it is found that this introduction does not change the 
anharmonic character of the + vibrations obtained previously. On 
the other hand, the description of the B(ISE4) transitions is slightly 
improved by the hexadecapole force. 


8830 (RCNP-P-110, pp. 12-22) Inelastic scattering of 56 
MeV vector polarized deuterons from ‘Er, '®%Er, 1 Yb and 
176Yb and quadrupole moments of optical potential. Hirata, S. 
(Kyoto Univ. (Japan). Dept. of Physics). Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. Jul 1990. (CONF- 
9001125-: Workshop on polarized nuclear reaction, Ibaraki 
(Japan), 29-30 Jan 1990). In Reports of the workshop on polarized 
nuclear reaction. 191p. Order Number DE91723410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Differential cross sections and analyzing powers of elastic and 
inelastic scattering of vector polarized deuterons from ‘Er, '®*Er, 
174¥b, and '7Yb have been measured at 56 MeV. A coupled- 
channel analysis has been performed for members of the ground 
state rotational band and deformed optical potentials have been 
obtained. The extracted quadrupole moments of the potentials are 
nearly equal to those of the charge distributions. These results 
cannot be explained by a semi-realistic double folding model calcu- 
lation. Possible explanations for these small quadrupole moments 
are discussed. (author). 
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8831 (RCNP-P-—110, pp. 23-28) Inelastic scattering of pro- 
ton, 2He and “He at 30 MeV/nucleon. Kamigaito, O. (Kyoto Univ. 
(Japan). Faculty of Science). Osaka Univ., Ibaraki (Japan). Re- 
search Center for Nuclear Physics. Jul 1990. (In Japanese). 
(CONF-9001125-: Workshop on polarized nuclear reaction, Ibaraki 
(Japan), 29-30 Jan 1990). In Reports of the workshop on polarized 
nuclear reaction. 191p. Order Number DE91723410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Elastic and inelastic scattering of polarized proton, SHe and “He 
have been measured from '®°Er and '7°Yb at 30 MeV/nucleon. 
Coupled-channel analyses have been performed for members of 
the ground state rotational band with deformed optical potentials 
(DOP’s). It was found that the extracted quadrupole moments of 
the real central part of the DOP’s are nearly equal to those of the 
charge distributions. Density-dependent folding model calculations 
overestimate the experimental values of the quadrupole moments. 
(author). 


6519 Nuclear Properties and Reactions, A = 190- 
219, Experimental 


Refer also to citation(s) 8816, 8828 


8832 (CEA-CONF—-10036) Shape isomerism at no spin. 
Bonche, P. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (FR). Service de Physique Theorique); Quentin, P.; 
Meyer, J.; Meyer, M.; Redon, N.; Flocard, H. CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Theorique. 1989. 6p. (CONF-890686-: International con- 
ference on new aspects of nuclear spectroscopy, Crete (Greece), 
25 Jun - 1 jul 1989). Order Number DE91744174. Source: OSTI; 
NTIS (US Sales Only). 

Lattice constrained Hartree-Fock + BCS calculations are per- 
formed to obtain potential onemay surfaces. The occurrence of 
shape isomerism in 19°:182py, 206.208.2105 and 194,196.21414q jg in- 
vestigated. Special attention is placed on isomeric states decaying 
electromagnetically to the ground state. An arbitrary upper limit of 
8 MeV and a minimum of 0.5 MeV for the excitation energy are 
established. Experiments on '®°Pt were carried out in order to ob- 
serve superdeformed states. 


8833 (CONF-910134—1) Heavy-ion reactions at energies 
near the Coulomb barrier. Satchier, G.R. Oak Ridge National 
Lab., TN (USA). [1991]. 11p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From 14. nuclear 
physics symposium; Oaxtepec (Mexico); 7-10 Jan 1991. Order 
Number DE91005944. Source: OSTI; NTIS; INIS; GPO Dep. 

The title covers a very broad area of both experimental and the- 
oretical studies. The common characteristic of heavy-ion collisions 
at these energies, compared to what is usually seen at higher 
energies, is the important interplay between different reaction chan- 
nels or internal degrees of freedom. The couplings between the 
various channels can result in important multistep contributions to a 
given channel. These often have to be treated explicitly, for exam- 
ple by solving the appropriate set of coupled equations. In contrast, 
at higher energies the effects of these couplings frequently can be 
represented in a simple, average way, as is done when one 
introduces an imaginary part to the optical potential for elastic scat- 
tering. At first, it might be thought that the possible importance of 
multistep transitions would be a strong disadvantage of working at 
these energies. However, although the analysis of the data 
becomes more complicate, the study of these terms and their inter- 
ferences can be a rich source of information. In particular, it can 
tell us, indirectly, something about transitions between two excited 
states. Overviews of some of these phenomena have been 
presented elsewhere; here | have selected two topics as represen- 
tative. Even then | cannot go into much detail, so perhaps this 
paper is best regarded as providing some references as the stating 
point for a literature search! 


8834 (CONF-9009135-8) The Hg region: Superdeforma- 
tion and other shapes. Janssens, R.V.F. (Argonne National Lab., 
IL (USA)); Carpenter, M.P.; Fernandez, P.B.; Moore, E.F.; Ahmad, 
1.; Khoo, T.L.; Wolfs, F.L.H.; Drigert, M.W.; Ye, D.; Beard, K.B.; 
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Reviol, W.; Bearden, |.; Benet, P.; Daly, P.J.; Grabowski, Z.W. Ar- 
gonne National Lab., IL (USA). [1990]. 17p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38 ;AC07- 
761D01570. From International conference on high spin physics 
and gamma-soft nuclei; Pittsburgh, PA (USA); 17-21 Sep 1990. Or- 
der Number DE91006567. Source: OSTI; NTIS; INIS; GPO Dep. 

We shall first summarize the present experimental situation con- 
cerning '°2Hg, the nucleus regarded as the analog of '5*Dy® for 
this SD region in that shell gaps are calculated 5 to occur at large 
deformation for Z=80 and N=112. Proton and neutron excitations 
out of te 1°*Hg core will then be reviewed with particular emphasis 
on ''Hg and '°TI. The implications of the results for pairing at 
large deformations and the need to consider other degrees of free- 
dom (such as octupole correlations) will be addressed. The 
presentation will conclude with a brief discussion on other shapes 
seen in this region, with a particular emphasis on '®'Hg. 


8835 (INIS-SU-223/A, pp. 3-10) Effective cross section of 
bismuth fission induced by radiation of target bombarded by 
intermediate energy protons. Kazaritskij, V.D.; Stepanov, N.V. 
Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1989. 131p. (In Russian). In Nuclear constants 
(Neutron constants and parameters. Nuclear-reactor data): 
Scientific-technical collection. Order Number DE91003051. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The spectrum of target radiation is estimated using statistical 
simulation of internuclear cascades of particles. It is shown that in 
case of target being of interest to generate intensively neutrons un- 
der the action of intermediate energy protons value Eq and 0+ of 
don't practically depend on target material and they change weakly 
at beam energy. 11 refs.; 2 figs. 


8836 (INIS-SU-—223/A, pp. 19-27) Neutron spectra from 
n+”°Bi reaction at 14 MeV. Devkin, B.V.; Zhuraviev, B.V.; 
Kobozev, M.G.; Lunev, V.P.; Lychagin, A.A.; Simakov, S.P.; Ta- 
lalaev, V.A.; Titarenko, N.N. Tsentral’nyj Nauchno-lssledovatel'’skij 
Inst. Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po 
Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 131p. (in Rus- 
sian). In Nuclear constants (Neutron constants and parameters. 
Nuclear-reactor data): Scientific-technical collection. Order Num- 
ber DE91003051. Source: OSTI; NTIS (US Sales Only); INIS. 

The neutron emission spectra have been measured at neutron 
time-of-flight spectrometer. The main details of experimental instal- 
lation and measuring procedure are presented. In theoretical 
calculations the compound and direct scattering mechanisms are 
taken into account. Comparison of experimental and theoretical 
results indicates the good coincidence except the intermediate en- 
ergy interval of secondary neutron spectra. 21 refs.; 3 figs.; 1 tab. 


8837 (INS-842) Search for deeply bound pionic state in 
28Pb using the °Pb(n,p) reaction at T, = 418 MeV. Iwasaki, 
M. (Tokyo Univ. (Japan). Dept. of Physics); Celler, A.; Haeusser, 
©. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Sep 
1990. 22p. Order Number DE91744967. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A search for deeply bound z~ states in heavy nuclei was under- 
taken using the pion-transfer 2°®Pb(n,p) reaction at the TRIUMF 
CHARGEX facility. Monoenergetic 418 MeV neutrons from the 
7Li(p,n) reaction were used to induce (n,p) reactions on a 
segmented 2°5Pb target. The spectrum between 100~180 MeV ex- 
citation energy was measured with an energy resolution of 1.15 
MeV(FWHM). In the region of 120~140MeV, where the deeply 
bounded pionic states were expected, the observed spectrum ex- 
hibited a smooth continuum-like behavior with a cross section of 
~+0.8 mb/sr-MeV. This resulted in an upper limit of 0.35 mb/sr for 
the production cross section of «~ bound states in ?°8Pb. This 
cross section is substantially smaller than the estimate based on 
the plane-wave impulse approximation, showing the importance of 
the effect of distortion. The distortion effect is calculated and dis- 
cussed. (author). 


8838 (IPNO-TH-8958) Analysis of the generator coordi- 
nate method in a study of shape isomerism in '®*Hg. Bonche, 
P. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(FR). Service de Physique Theorique); Heenen, P.H.; Meyer, J.; 





Dobaczewski, J.; Flocard, H. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. Oct 1989. 59p. Order Number 
DE91740662. Source: OSTI; NTIS (US Sales Only). 

We investigate the properties of the Generator Coordinate 
Method (GCM) on a collective basis of BCS states. The method is 
applied to a study of large amplitude quadrupole dynamics in the 
nucleus '**Hg. Among the GCM leveis, we discuss candidates for 
a possible shape isomerism associated with a secondary deformed 
minimum at large deformation (Q ~ 45b). We also analyze stan- 
dard approximation schemes based on the gaussian overlap 
approximation which lead to a collective Schrodinger equation. We 
compare their predictions with the exact GCM results for the partic- 
ular case of '4Hg. 


8839 (IPNO-TH-9025) Quadrupole collective correlations 
and termination of the superdeformed bands in mercury. 
Bonche, P. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (FR). Service de Physique Theorique); Dobaczewski, J.; 
Flocard, H.; Dobaczewski, J.; Heenen, P.H.; Krieger, S.J.; Weiss, 
M.S.; Meyer, J. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. Mar 1990. 18p. Order Number DE91740739. 
Source: OSTI; NTIS (US Sales Only). 

Fully self-consistent Generator Coordinate Method calculations 
have been performed on a basis of quadrupole constrained 
Hartree-Fock plus BCS wave functions for the five even mercury 
isotopes 19-198 Hig. The GCM results support conclusions drawn 
from previous HF+BCS calculations. The predicted evolution of su- 
perdeformed band head (shape isomer) properties as a function of 
the neutron number is consistent with the data. Using calculated 
transition matrix elements, we evaluate in-band versus out-of-band 
quadrupole decay and explain the sudden termination of the su- 
perdeformed band. . 
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Refer also to citation(s) 8832 


8840 (ANL/NDM-118) Characteristics of the samples in 
the FNG fission deposit collection. Meadows, J.W. Argonne Na- 
tional Lab., IL (USA). Dec 1990. 40p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. Order Number 
DE91006962. Source: OSTI; NTIS; INIS; GPO Dep. 

Information concerning the samples in the Fast Neutron Genera- 
tor (FNG) Group's fission deposit collection has been assembled. 
This includes the physical dimensions, isotopic analyses, half-lives, 
alpha emission rates specific activities and deposit weights. 10 
refs., 9 figs., 5 tabs. 


8841 (CENBG-8926) Emission of Be, C and O isotopes in 
2354 (mn, f). Sicre, A. (Bordeaux-1 Univ., 33 - Gradignan (FR). 
Centre d'Etudes Nucleaires); Barreau, G.; Doan, T.P.; Leroux, B.; 
Baum, W.; Gopfert, A.; Mutterer, M.; Theobald, J.P.; Faust, H. 
Bordeaux-1 Univ., 33 - Gradignan (France). Centre d’Etudes Nu- 
cleaires. 1989. 6p. (CONF-8910227-: 50. anniversary of nuclear 
fission, Leningrad (USSR), 16-20 Oct 1989). Order Number 
DE91740652. Source: OSTI; NTIS (US Sales Only). 

The results of the experiments carried out on the different light 
charged particles emitted in the thermal neutron induced fission of 
235) are reported. The purpose of the experiment was the determi- 
nation of the yields Y (nuclear mass, nuclear charge, energy) of 
the different light charged particles measured at selected energies 
to build their energy spectrum. The obtained data is compared with 
calculated model predictions, relating to yields and energy distribu- 
tions, in order to try to explain the light charge particle emission 
mechanism. 


8842 (EGG-M-90101) An interesting finding in Th. Re- 
ich, C.W. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 23p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO7- 
761D01570. (CONF-9004158-2: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). Order Number DE91006129. Source: OSTI; NTIS; 
GPO Dep. 

Work at INEL has recently established that the first excited states 
of 2?°Th forms a closely spaced doublet with the ground state, the 
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separation being 1 + 4 electron volts. A discussion of the data and 
the reasoning supporting this unprecedented finding is given. Some 
potential applications are briefly mentioned. 27 refs., 3 figs., 2 tabs. 


8843 (INIS-BR-2379, pp. 8-18) Activation cross section 
measurement in the “°U fission neutron . Geraldo, 
L.P. Instituto de Pesquisas Energeticas e Nucleares (IPEN), Sao 
Paulo, SP (Brazil). 1990. 131p. (in Portuguese). (CONF-9002161-: 
4. Jorge Andre Swieca summer school, Sao Paulo (Brazil), 5 Feb 
1990). In Proceedings of the Summer School Jorge Andre Swieca. 
4. Session of Experimental Physics. Order Number DE91616933. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Relative measurement of activation cross section for the 
58Ni(n,2n)*’Ni reaction has been performed in the fission neutron 
spectrum obtained near the core of the IEA-R1 reactor. The neu- 
tron flux was monitored using the following standard reactions: 
27 Al(na)**Na and 24Mg(n,p)**Na. An integral cross section value of 
(0,0039 +- 0,00015) mb has been obtained for the *®Ni reaction. 
Despite to be in excellent agreement with other authors, the 
present result does not resolve the existing discrepancie between 
measured and calculated values. (author). 


8844 (ORNL/FTR-3851) [Temperature coefficient of U-235 
fueled thermal reactors and nuclear data on eta at thermal 
neutron energies and 239-Pu fission cross sections between 1 
and 100 keV]: Foreign trip report, December 1, 1990—December 
9, 1990. Weston, L.W. Oak Ridge National Lab., TN (USA). 21 
Dec 1990. 9p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. Order Number DE91005715. Source: 
OSTI; NTIS; GPO Dep. 

The Evaluation Cooperation Subgroup, “Actinide Data in the 
Thermal Energy Range,” met primarily to discuss problems related 
to the temperature coefficient of U-235 fueled thermal reactors and 
nuclear data on eta at thermal neutron energies, the number of 


. neutrons emitted per neutron absorbed. The preliminary results of 


the eta measurements done by M. Moxon of Harwell at Oak Ridge 
were presented and preliminary results by H. Weigman of Geel 
with a new method were presented. All three measurements from 
Geel show a pronounced down-slope of eta with decreasing neu- 
tron energy and both measurements by Moxon show only a very 
slight down slope. Acceptance of the Geel results would solve 
about one-third of the problem in the calculated reactor tempera- 
ture coefficient. The Evaluation Cooperation Subgroup, “239-Pu 
Fission Cross Sections between 1 and 100 keV,” met to discuss 
the 4% lower than the previously evaluated fission cross sections 
between 20 eV and 100 keV as evaluated from the fission data of 
the Weston and Todd and transmission data of J. A. Harvey (all of 
ORNL). These lower fission cross sections are discrepant with inte- 
gral measurements, however, it is conceivable that there could be 
compensating effects, perhaps in the U-238 cross sections. A gen- 
eral meeting and a benchmark testing session of the JEF were 
attended as a representative of CSEWG JEF-2.2 is scheduled for 
general release after about another year of testing. Cooperation in 
evaluation of nuclear data between Europe, Japan, and the US 
has increased dramatically in the last few years because of man- 
power limitations. 
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8845 (CBPF-MO-—002/89) Nuclear fragmentation. Chung, 
K.C. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de 
Janeiro, RJ (Brazil). 1989. 91p. Order Number DE91616962. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An introduction to nuclear fragmentation, with emphasis in perco- 
lation ideas, is presented. The main theoretical models are 
discussed and as an application, the uniform expansion approxima- 
tion is presented and the statistical multifragmentation model is 
used to calculate the fragment energy spectra. (L.C.). 


8846 (CEA-CONF—10097) Meson fields in nuclear media. 
Soyeur, M. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Service de Physique Theorique. 1989. 11p. (in 
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French). (CONF-8905282-: 5. Saturne meeting, Piriac (France), 
16-20 May 1989). Order Number DE91740745. Source: OSTI; 
NTIS (US Sales Only). 

It was established that the dynamics of heavy ion central colli- 
sions at relativistic energies (E*°/A = 1 GeV) depends on the 
quantum fluctuations associated with the produced field of pions. 
On this basis, the quantum field theory processes are applied in 
order to obtain the equations giving the time evolution of the 
hadronic fields and their fluctuations as a function of effective inter- 
actions. The dynamic quantities of the theory are functions of the 
seven parameters of the Boltzmann equation and of the energy. 


8847 (CEA-CONF—10101) Electron scattering and collec- 
tive excitations in nuclei. Goutte, D. CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Nucleaire a Haute Energie. 1989. 10p. (CONF-8909299—: 
5. Franco Japanese colloquium: results and prospects on nuclear 
physics at intermediary energies, Dagashima (Japan), 26-30 Sep 
1989). Order Number DE91740756. Source: OSTI; NTIS (US 
Sales Only). 

Nuclear collective degrees of freedom are investigated through 
the study of the radial dependance of their wave function. Inelastic 
electron scattering is shown to be the appropriate tool to extract 
such a detailed information. Some recent results on spherical as 
well as deformed nuclei are discussed and the most recent exten- 
sions to the mean field approach are compared to these data in 
order to clarify the present status of our understanding of the dy- 
namical properties of complex nuclei. 


8848 (CEA-CONF-10111) Thermodynamical description 
of excited nuclei. Bonche, P. CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique Theo- 
rique. 1989. 40p. (CONF-8906382-: 2. Sorak School and 
symposium on the intermediate energy nuclear physics, Kyungju 
(Republic of Korea), 26 Jun - 1 jul 1989). Order Number 
DE91740754. Source: OSTI; NTIS (US Sales Only). 

In heavy ion collisions it has been possible to obtain composite 
systems at rather high excitation energies corresponding to tem- 
peratures of several MeV. The theoretical studies of these systems 
are based on concepts borrowed from thermodynamics or statisti- 
cal physics, such as the temperature. In these lectures, we present 
the concepts of statistical physics which are involved in the physics 
of heavy ion as they are produced nowadays in the laboratory and 
also during the final stage of a supernova collapse. We do not 
attempt to describe the reaction mechanisms which yield such nu- 
clear systems nor their decay by evaporation or fragmentation. We 
shall only study their static properties. The content of these lec- 
tures is organized in four main sections. The first one gives the 
basic features of statistical physics and thermodynamics necessary 
to understand quantum mechanics at finite temperature. In the sec- 
ond one, we present a study of the liquid-gas phase transition in 
nuclear physics. A phenomenological approach of the stability of 
hot nuclei follows. The microscopic point of view is proposed in the 
third part. Starting from the basic concepts derived in the first part, 
it provides a description of excited or hot nuclei which confirms the 
qualitative results of the second part. Furthermore it gives a full 
description of most properties of these nuclei as a function of tem- 
perature. Finally in the last part, a microscopic derivation of the 
equation of state of nuclear matter is proposed to study the col- 
lapse of a supernova core. 


8849 (CENBG-8931) A new semi-empirical formula for 
spallation and fragmentation reactions induced by high-energy 
protons. Sauvageon, H. Bordeaux-1 Univ., 33 - Gradignan 
(France). Centre d'Etudes Nucleaires. 1989. 6p. (CONF-8907232-: 
Workshop on cosmogenic nuclide production rates, VIENNA (Aus- 
tria), 25-26 Jul 1989). Order Number DE91740651. Source: OSTI; 
NTIS (US Sales Only). 

A new description of spallation and fragmentation reactions is 
proposed. The important parameter to distinguish spallation from 
fragmentation is the ratio (5A)/A;y, where 6A is the mass difference 
between the target and product. The principle of the calculation 
includes: to fit experimental isotopic distributions at saturation en- 
ergy, which is reached when cross section remains constant; and 
to fit experimental excitation functions between 300 MeV and satu- 
ration energy. Calculated and experimental data are shown to be 
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in good agreement. Some discrepancies in the transition region are 
still found. 


8850 (CONF-901057-26) Single particle states in the 
heaviest known nuclei. Ahmad, |. (Argonne National Lab., IL 
(USA)); Chasman, R.R.; Friedman, A.M.; Yates, S.W. Argonne Na- 
tional Lab., IL (USA). [1990]. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. From 7. international 
symposium on capture gamma-ray spectroscopy and related top- 
ics; Pacific Grove, CA (USA); 14-19 Oct 1990. Order Number 
DE91006362. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron single-particle states above the N=152 subshell have 
been studied by high-resolution (d,p) reaction on a °°Cf target. All 
of the orbitals between N=152 and N=164 subshells have been 
identified. A tentative assignment has been made for the 1/2-[750] 
Nilsson state. 10 refs. 


8851 (CONF-901057-27) The real optical- and shell-model 
potentials. Lawson, R.D.; Chiba, S.; Guenther, P.T.; Smith, A.B. 
Argonne National Lab., IL (USA). [1990]. 8p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 7. 
international symposium on capture gamma-ray spectroscopy and 
related topics; Pacific Grove, CA (USA); 14-19 Oct 1990. Order 
Number DE91006656. Source: OSTI; NTIS; INIS; GPO Dep. 

From fits to neutron scattering data over a wide range of nuclei it 
is shown that ry, the reduced radius of the real optical-model po- 
tential, decreases with increasing A. The value of the isovector part 
of the real potential is discussed and a simple argument is given 
for its magnitude. The dispersion relationship and the method of 
moments are used to extrapolate the scattering potential to the 
bound-state regime. The possibility of deducing the spin-orbit 
strength from the observed single-particle binding energies is dis- 
cussed. 13 refs., 1 fig., 2 tabs. 


8852 (CONF-9007141-4) Low-energy heavy-ion fusion re- 
actions. Landowne, S. Argonne National Lab., IL (USA). [1990]. 
12p. Sponsored by U.S. DOE Energy Research. DOE Contract 
W-31109-ENG-38. From Workshop on heavy-ion collisions at ener- 
gies near the Coulomb barrier; Daresbury (UK); 5-7 Jul 1990. 
Order Number DE91006075. Source: OSTI; NTIS; INIS; GPO Dep. 

Results of coupled-channels calculation for Si + Ni, S + Ni, Ca + 
Ca and Ni + Ni are compared to low-energy fusion cross sections 
and elastic scattering data. 19 refs., 11 figs. 


8853 (CONF-9010299-2) Spin excitations in di-nuclear 
systems. Back, B.B. Argonne National Lab., IL (USA). [1990]. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From International symposium on heavy ion 
physics and its applications; Lanzhou (China); 7-13 Oct 1990. Or- 
der Number DE91006653. Source: OSTI; NTIS; INIS; GPO Dep. 

The spin excitations of products from two-body reactions have 
two sources: transfer of orbital motion into intrinsic spins via tan- 
gential friction and thermal excitations of di-nuclear spin modes. 
The relative importance of these two mechanisms is discussed for 
deep inelastic scattering, quasi-fission and spontaneous fission 
processes. The results of simple model calculations are compared 
to measured +-multiplicities in 2°°U induced quasi-fission reactions 
and it is concluded that the spin-excitation are only partially equili- 
brated during the interaction. 11 refs., 5 figs. 


8854 (DOE/ER/40154—T3) Research in theoretical nuclear 
physics: Progress report, November 1, 1989—October 30, 1990. 
Liu, Keh-Fei; Draper, T.; Li, Bing An. Kentucky Univ., Lexington, 
KY (USA). [1990]. 12p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG05-84ER40154. Order Number DE91006300. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses research in the following areas: form fac- 
tors; mesoniums and glueballs; soliton model of hadrons; color 
transparency; soliton-soliton interaction; proton spin; and strange 
quark content of the proton. (LSP) 


8855 (DOE/ER/40251-5) Theoretical interpretation of 
high-energy nuclear collisions: Progress report, January 1, 
1988—July 31, 1990. Fai, G. Kent State Univ., OH (USA). Dept. of 
Physics. Aug 1990. 11p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FGO02-86ER40251. Order Number 
DE91005387. Source: OSTI; NTIS; INIS; GPO Dep. 





In the following, | briefly summarize the research results and 
progress under this project in the time period January 1, 1988—July 
31, 1990. Published and unpublished research in this time period 
focused on aspects of nuclear disassembly, nuclear dynamics, and 
subnucleonic degrees of freedom in model field theories. 


8856 (DOE/ER/40317-3) Research in nuclear astro- 
physics: Stellar collapse and supernovae: Technical progress 
report, December 1, 1989-November 30, 1990. Lattimer, J.M.; 
Yahil, A. State Univ. of New York, Stony Brook, NY (USA). Dept. of 
Earth and Space Sciences. [1990]. 23p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-87ER40317. Order Number 
DE91005988. Source: OSTI; NTIS; INIS; GPO Dep. 

The interaction between nuclear theory and some outstanding 
problems in astrophysics has been examined. We have been ac- 
tively researching both the astrophysics of gravitational collapse, 
neutron star birth, and the emission of neutrinos from supernovae, 
on the one hand, and the nuclear physics of the equation of state 
of hot, dense matter on the other hand. There is close coupling 
between nuclear theory and supernova and neutron star phenome- 
non; in fact, nuclear matter properties, especially supernuclear 
densities, might be best delineated by astrophysical considerations. 
Our research has also focused on the neutrinos emitted from su- 
pernovae, since they are the only available observables of the 
internal supernova mechanism. The recent observations of neutri- 
nos from SN 1987A proved to be in remarkable agreement with 
models we pioneered prior to its explosion. We have also devel- 
oped a novel hydrodynamical code in which shocks are treated via 
Riemann resolution rather than with artificial viscosity. We have 
also extended models of the neutrino emission and cooling of 
neutron stars to include the effects of rotation. The Lattimer com- 
pressible liquid drop model is the basis of our equation of state. 
We have developed a rapid version for use in hydrodynamic codes 
that retains essentially all the physics of earlier, more detailed 
equations of state. We have also focused on the nuclei-nuclear 
matter phase transition just below nuclear matter density, including 
the probable nuclear deformations and the possible “inside-out” 
phase of bubbles, which could be of major importance in super- 
novae models. Work also progressed toward understanding the 
origin of the r-process elements, through focusing on the neutron 
star decompression model. 


8857 (DOE/ER/40328-89) [Research in theoretical nuclear 
physics]: [Progress report]. Minnesota Univ., Minneapolis, MN 
(USA). School of Physics and Astronomy. [1990]. 27p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG02-87ER40328. 
Order Number DE91005982. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: neutron starts, 
pulsars, and dense baryonic matter, intermittency and other corre- 
lations; fractional statistics; and electroweak theory. 


8858 (FRCEA-TH-277) Photoproduction of pions neutral 
on the helium 4, carbon and calcium nuclei in the neighbour- 
hood of the threshold. Jammes, L. CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Nucleaire a Haute Energie; Paris-11 Univ., 91 - Orsay 
(France). 1988. 144p. (in French). Order Number DE91744173. 
Source: OSTI; NTIS (US Sales Only). 

The results of the total cross section measurements of the pions 
neutral photoproduction on helium 4, carbon and calcium reactions 
are presented. The energy of the photons ranges from threshold 
reaction energy up to 180 MeV. Data from lithium 6 and magne- 
sium obtained at 148 MeV are included. A photon beam obtained 
by the positron flight annihilation is used. The positrons are pro- 
duced at the Saclay linear accelerator from a lithium hydride target. 
The pions neutral are detected by means of a coincidence method. 
The manufacturing of a cryogenic target of liquid helium was 
required. A photon beam filtering system allows the accurate mea- 
surement of incident flow. The determination of the cross sections 
depends on the analysis of the pion or electron-positron pair cre- 
ation events made in coincidence with a photon detection. The 
Monte-Carlo method simulates the detector's operation. The calcu- 
lations are in agreement with experimental data. The effect of the 
pion-nucleus interaction at the final state for each nucleus, taking 
the carbon as a standard, is deduced. 
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8859 (IFUSP-P-—768) A new closed form expression for 
the total reaction cross-section of heavy ions. Rego, R.A. (Cen- 
tro Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP 
(Brazil). Inst. de Estudos Avancados); Hussein, M.S. Sao Paulo 
Univ., SP (Brazil). Inst. de Fisica. Feb 1989. 12p. Order Number 
DE91616963. Source: OSTI; NTIS (US Sales Only}; INIS. 

A new analytical expression for the HI total reactioi cross-section 
which exhibits the macroscopic features of the transparency factor 
is derived. Comparison with optical model calculation are made for 
the '2C+ 2°8Pb and '*O + 2°8Pb at several energies. (author). 


8860 (IFUSP-P-—773) Coupling of one quasi-particle to a 
Bohr’s core. Lewenkopf, C.H.; Goldman, |.D.; Cruz, M.T.F. da. 
Sao Paulo Univ., SP (Brazil). Inst. de Fisica. Feb 1989. 13p. Order 
Number DE91616942. Source: OSTI; NTIS (US Sales Only); INIS. 

The coupling of a quasi-particle to an even-even core described 
by the microscopic-macroscopic Kumar-Baranger-type solution of 
the Bohr’s Hamiltonian, is performed. The coupling was made in 
two fashions: directly in the laboratory frame and also in the 
intrinsic frame, with subsequent transformation to the laboratory co- 
ordinates. The states occupied by the quasi-particle were taken 
from microscopic part of the solution for the core. The results for 
the level scheme of 'S*Xe are compared to the experimental data, 
showing good agreement. (author). 


8861 (IFUSP-P-845) Direct projectile break up its relation 
to the astrophysically revelant fusion reactions. Bertulani, C.A. 
(Rio de Janeiro Univ., RJ (Brazil). Inst. de Fisica); Hussein, M.S. 
Sao Paulo Univ., SP (Brazil). Inst. de Fisica. May 1990. 31p. Order 
Number DE91616964. Source: OSTI; NTIS (US Sales Only); INIS. 
The break-up into two pieces of weakly bound nuclei passing by 
the Coulomb field of a large Z nucleus can provide useful informa- 
tion on the inverse fusion reactions which are important for the 
elemental formation in the stars. However, the nuclear interaction 
complicates considerably the extraction of such information. A study 
is made of the contributions of the Coulomb and nuclear interaction 
to the process, showing when the Coulomb break-up prevails and 
how a reliable separation of multipolarities can be done. (author). 


8862 (IFUSP-P-—848) Coulomb versus strong interaction 
in correlated nucleon emission. Bracco, M.E.; Navarra, F.S.; 
Nemes, M.C. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. May 
1990. 23p. Order Number DE91616965. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The effect of the Coulomb and strong interaction on double 
nucleon emission in peripheral heavy ion collisions for incident en- 
ergies above 1.0 GeV/u is investigated. It is found that for lower 
bombarding energies (~1.0 GeV/u) the two contributions are well 
separated and the two processes lead to double nucleon emission 
in distinct Kinetic energy ranges. The effect of the Coulomb inter- 
action rises logarithmically and becomes dominant at increasing 
bombarding energies (+100 GeV/u). (author). 


8863 (INIS-SU-223/A, pp. 60-71) Excitation functions of 
232Th(n,xn) reaction and production of thorium isotopes at 
10-50 MeV. Dovbenko, A.G.; Shubin, Yu.N. Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 
131p. (in Russian). In Nuclear constants (Neutron constants and 
parameters. Nuclear-reactor data): Scientific-technical collection. 
Order Number DE91003051. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Excitation functions of 2Th(n,xn) reactions, spectra of neutron, 
a-particle and +-quanta emission at the energy of incident particles 
up to 50 MeV are calculated on the basis of the statistical theory of 
nuclear reactions. Yields of different isotopes of thorium, in particu- 
lar 22®Th, for spectra corresponding to two targets of electronuciear 
reactor are determined. Calculations are compared with experimen- 
tal data. 10 refs.; 1 fig.; 6 tabs. 


8864 (INIS-SU-223/A, pp. 85-93) Technique of nonconsis- 
tent data evaluation based on two statistical criteria. Yaborov, 
Yu.F. Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj Nauke i 
Tekhnike, Moscow (USSR). 1989. 131p. (In Russian). In Nuclear 
constants (Neutron constants and parameters. Nuclear-reactor 
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data): Scientific-technical collection. Order Number DE91003051. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The method of dealing with system of n nonconsistent data rep- 
resented by values xj, its uncertainties o; and not satisfying to 
x?-criterion is described. The method involves detecting k discor- 
dant data and then determining among them anormal extreme 
values using Rosner criterion. On the basis of two statistical criteria 
mentioned above one may arrive at a conclusion on the probable 
reason of the discordance and decide whether some of discordant 
data may be rejected or be included in evaluation, but with increas- 
ing uncertainties (o,). The algorithm for necessary increasing 
uncertainties (c;) is described so that x*-criterion be satisfied.17 
refs.; 1 tab. 


8865 (INIS-SU-223/A, pp. 71-84) Universal semi-empirical 
method of prediction of product mass yield of heavy nuclei 
fission by neutrons. Bobkov, E.Yu.; Voronina, O.1.; Zhivun, V.M.; 
Koldobskij, A.B. Tsentral’nyj) Nauchno-issiedovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1989. 131p. (In Russian). In 
Nuclear constants (Neutron constants and parameters. Nuclear- 
reactor data): Scientific-technical collection. | Order Number 
DE91003051. Source: OSTI; NTIS (US Sales Only); INIS. 

A calculational method for predicting mass yields of heavy nuclei 
fission products by neutrons is suggested in the paper. It is based 
on the known semiempirical methods using the unique approxima- 
tion of mass yields throughout the whole interval of their masses. 
Necessary analytical ratios to calculate mass yields of fission prod- 
ucts are derived. The method described is used to predict mass 
yields of heavy nuclei fission products in the mass interval from 
227 to 251 and energy interval of fission producing neutrons from 
0 to 15 MeV. Mass yields for certain processes of fission were cal- 
culated. Comparison of calculational and experimental data has 
shown their good agreement. 10 refs.; 4 tabs. 


8866 (INS—848) Microscopic theory of nuclear collective 
dynamics: Inter-relationship between quantum chaos and nu- 
clear spectroscopy. Sakata, Fumihiko; Marumori, Toshio; 
Hashimoto, Yukio; Tsukuma, Hidehiko; Yamamoto, Yoshifumi; lwa- 
sawa, Kazuo. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Oct 1990. 42p. Order Number DE91745053. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A recent development of the INS-TSUKUBA joint research project 
on large-amplitude collective motion is summarized by putting spe- 
cial emphasis on an inter-relationship between quantum chaos and 
nuclear spectroscopy. Aiming at introducing various concepts used 
in this lecture, we start with recapitulating the semi-classical theory 
of nuclear collective dynamics formulated within the time-dependent 
Hartree-Fock (TDHF) theory. The central part of the semi-classical 
theory is provided by the self-consistent collective coordinate 
(SCC) method which has been developed to properly take account 
of the non-linear dynamics specific for the finite many-body quan- 
tum system. A decisive role of the level crossing dynamics on the 
order-to-chaos transition of collective motion is discussed in detail. 
Extending the basic idea of the semi-classical theory, we discuss a 
full quantum theory of nuclear collective dynamics which allows us 
to properly define a concept of the quantum integrability as well as 
the quantum chaoticity for each eigenfunction. The lecture is ar- 
ranged so as to clearly show the similar structure between the 
semi-classical and quantum theories of nuclear collective dynam- 
ics. Using numerical calculations, we illustrate what the quantum 
chaos for each eigenfunction means and relate it to the usual defi- 
nition of quantum chaos for nearest neighbor level spacing 
statistics based on the random matrix theory. (author). 


8867 (IPNO-TH-8967) Quastl-particle concept: relativistic 
aspects. Mathiot, J.F. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1989. 19p. (In French). (CONF-8909389-: ). 
Order Number DE91740641. Source: OSTI; NTIS (US Sales Only). 

These lectures are devoted to a qualitative discussion of the 
ideas underlying the relativistic description of nuclear structure in 
the independent particle model. We shall briefly recall the main 
properties of the non-relativistic NN potential. Then, the relativistic 
Brueckner-Hartree-Fock approximation will be described. Two 
types of relativistic corrections appear in this approach: the kine- 
matical ones which can already be included in the non-relativistic 
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NN potential, and dynamical ones which involve Nanti N compo- 
nents in the nuclear wave function. Finally, we shall discuss from a 
critical point of view the validity of these approaches to describe 
nuclear systems in the light of our present knowledge of the N- 
body system and of the structure of the nucleon. 


8868 (IPNO-TH-8979) dependent local potentials equive- 
lent to a non local potential. Lassaut, M.; Vinh Mau, N. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. Dec 1989. 
11p. Order Number DE91740734. Source: OSTI; NTIS (US Sales 
Only). 

Th Peieris-Vinh Mau local approximation of a non local potential 
is revisited for | waves with | + to 0. The approximation is tested 
numerically on the a-nucleon non local potential for which the non 
locality range is close to its radius. 


8869 (IPNO-TH-9015) Scattering on an hyperbolic torus 
in a constant magnetic field. Antoine, M. (Paris-11 Univ., 91 - 
Orsay (FR). Inst. de Physique Nucleaire); Comtet, A.; Ouvry, S. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1990. 23p. Order Number DE91740737. Source: OSTI; NTIS (US 
Sales Only). 

We study the quantum mechanical scattering of a particle on a 
two dimensional non compact Riemannian manifold of constant 
negative curvature embedded in a constant external magnetic field. 
The interplay between fundamental group operations and gauge 
tranformations allows to compute the scattering states. A closed 
expression for the phase shift of a plane wave entering the torus 
through its leak is shown to involve the quantized magnetic flux. 


8870 (IPNO-TH-9018) Autocorrelation function and quan- 
tum recurrence of Wavepackets. Nauenberg, M. (California 
Univ., Santa Cruz, CA (US). Dept. of Physics). Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. Feb 1990. 12p. Order 
Number DE91740738. Source: OSTI; NTIS (US Sales Only). 
Quantum wavepackets follow classical orbits and spread initially 
with time except for the special case when the energy levels are 
equally spaced, e.g. the harmonic oscillator. However, for inte- 
grable systems bound localized wavepackets can exhibit at long 
times quantum recurrences which do not have a classical corre- 
spondence. For the Coulomb potential the recurrence time is 
approximately n/3 times the Kepler period 27n°, where n is the 
mean value of the principal quantum numbers of the wavepacket. 


8871 (ISN-88-87) Realistic alpha calculation with the 
Faddeev-Yakubowsky equations. Cerba, J. Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires. Oct 1988. 177p. (in 
French). Order Number DE91740632. Source: OSTI; NTIS (US 
Sales Only). 

The numerical tools needed for solving the four-body problem in 
the configuration space are presented. The Faddeev-Yakubowsky 
equations formalism is described. The angular analysis of those 
equations, for the Alpha nucleus, are performed as well as the 
truncations required by numerical solution. Numerical methods 
used are detailéd. The results obtained for Alpha using SSC-C re- 
alistic potential are presented: binding property, percentage of D 
state, form factor and correlations. 


8872 (ISN—89-115) Is it also possible to describe a system 
otf correlated nucleons in its ground state by an independent 
particle state. Desplanques, B. Grenoble-1 Univ., 38 (France). 
Inst. des Sciences Nucleaires. Dec 1989. 7p. (CONF-8911179-: ). 
Order Number DE91740603. Source: OSTI; NTIS (US Sales Only). 

The concept of nucleon in nuclei has often been referred to in 
recent literature. What it is used for is rarely precised however. In 
this paper, it is shown (or reminded) that the nucleon in nuclei is a 
model dependent object. As an illustration, it is shown that nuclear 
matter in its ground state may be described to a good approxima- 
tion, if not exactly, by an independent particle state and that the 
on-shell G-matrix used in calculating its binding energy gets its ef- 
fective character from that of those particles. The expression of 
these particles in terms of free nucleon operators is given. 


8873 (KFKI-1990-25/A) Whither has the nonthermal tail 
gone in nonrelativistic heavy ion collision. Lukacs, B.; Racz, A. 





Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Jun 1990. 30p. Order Number 
DE91616966. Source: OSTI; NTIS (US Sales Only); INIS. 

In a simplified model the evolution of the originally nonthermal 
momentum distribution has been followed. The result is, that, al- 
though the final entropy deficiency may be quite substantial at 800 
MeV/nucleon beam energy for smaller nuclei, the detected process 
does not reflect the extent of deviation from equilibrium (quite sub- 
stantial). The reason is the addition of flow velocities, different in 
different volume elements. (author) 26 refs.; 11 figs. 


8874 (LYCEN-8918) The Tg) problem and spin observ- 
ables _ in eron scattering. Mizutani, T. (Virgina 
Polytechnic Inst. and State Univ. Blacksburg, VA (US)); Saghai, B.; 
Fayard, C.; Lamot, G.H. Lyon-1 Univ., 69 - Villeurbanne (France). 
Inst. de Physique Nucleaire. Jun 1989. 20p. Order Number 
DE91740606. Source: OSTI; NTIS (US Sales Only). 

The purpose of the work is the study of various spin observables 
in the elastic pion-deuteron scattering predicted by the coupled 7 
NN - NN model in comparison with experimental data. The appar- 
ent failure in reproducing the tensor polarization Tao in the elastic 
ad scattering at medium energies is discussed. It is found that it 
comes from the positive energy pole in one of the nucleon propa- 
gators in the exchange impulse diagram within the covariant 
picture. Moreover, it does not lead to the cancellation of the Pauli 
exchange contribution. The inclusion of this contribution is shown 
to improve reproducing the pion-deuteron observables. 


8875 (RCNP-P-110, pp. 29-32) Description of Analyzing 
Power in the Alpha-Particle Transfer Reaction. Yamaya, T. (To- 
hoku Univ., Sendai (Japan). Dept. of Physics). Osaka Univ., Ibaraki 
(Japan). Research Center for Nuclear Physics. Jul 1990. (CONF- 
9001125-: Workshop on polarized nuclear reaction, Ibaraki 
(Japan), 29-30 Jan 1990). In Reports of the workshop on polarized 
nuclear reaction. 191p. Order Number DE91723410. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The large analyzing powers at small angles in an transfer reac- 
tion for an alpha-particle, which is spiniess, are described as an 
effect of the orientation of deuteron spin relative to the orbital an- 
gular momentum vector of the transfered alpha-particle. (author). 


8876 (RCNP-P-110, pp. 42-47) Pair relations among spin 
observables and their application. Sagara, K. (Kyushu Univ., 
Fukuoka (Japan). Dept. of Physics); Nakamura, H.; Maeda, K.; 
Shimizu, S.; Nakashima, T. Osaka Univ., Ibaraki (Japan). Re- 
search Center for Nuclear Physics. Jul 1990. (CONF-9001125-: 
Workshop on polarized nuclear reaction, Ibaraki (Japan), 29-30 Jan 
1990). In Reports of the workshop on polarized nuclear reaction. 
191p. Order Number DE91723410. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Four real-imaginary relations are found to hold exactly among 

eight spin observables sensitive to tensor interaction in spin 0*(1,1/ 
2)1/2* reaction. The four pairs are Ay and Ky‘-Kzz¥, Axx-Azz and 
Ke’, K,*+K,? and Kxy*-Kzy?, and K,*-K,7 and Kzy*+Kyy?. The first 
two pairs have been measured in several (d,p) reactions. The 
same relations hold also exactly for 0*(1,1) elastic scatterings, and 
seems to hold approximately for general (1,1/2) and (1,1) reac- 
tions. (author). 
8877 (RCNP-P-110, pp. 48-54) Asymmetry of spin-flip of 
polarized protons in the inelastic scattering to the first 2* 
states of “*Ti and “Ti. Tomizawa, M. (Tsukuba Univ., Ibaraki 
(Japan). Tandem Accelerator Center); Aoki, T.; Aoki, Y.; Sakai, T.; 
Tagishi, Y.; Yagi, K.; Murayama, T. Osaka Univ., Ibaraki (Japan). 
Research Center for Nuclear Physics. Jul 1990. (CONF-9001125-: 
Workshop on polarized nuclear reaction, Ibaraki (Japan), 29-30 Jan 
1990). In Reports of the workshop on polarized nuclear reaction. 
191p. Order Number DE91723410. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Angular distributions of differential cross section, analyzing 
power, spin-flip probability and spin-flip asymmetry in the excitation 
of the first 2* states in “Ti and °°Ti were measured at incident en- 
ergies of 11 and 18 MeV using (p,p’y) coincidence technique with 
polarized proton beam. The angular distributions show strong inci- 
dent energy and target dependence. The results were analyzed in 
terms of a macroscopic coupled channels method based on the 
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vibrational model and of the microscopic distorted wave Born ap- 
proximation (DWBA) based on shell-model wave functions and 
effective nucleon-nucleon interactions. The spin-flip asymmetry is 
quite sensitive to the spin-dependent part in the interaction which 
causes the inelastic scattering. (author). 


8878 (RCNP-P-110, pp. 96-106) Symmetry properties of 
transition amplitude in polarized heavy ion collision. Sakuragi, 
Y. (Osaka City Univ. (Japan). Faculty of Science). Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics. Jul 1990. (in 
Japanese). (CONF-9001125—-: Workshop on polarized nuclear 
reaction, Ibaraki (Japan), 29-30 Jan 1990). In Reports of the work- 
shop on polarized nuclear reaction. 191p. Order Number 
DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

Symmetry properties of transition amplitudes in the elastic and 
inelastic scattering of polarized heavy ions, 2°Na and ’Li, from 
nuclei are investigated in the coupled-channels framework. The so- 
called ‘tidal symmetry’ of the transition amplitudes is examined in 
terms of exact scattering amplitudes obtained by the realistic 
coupled-channels calculations which include the excitation of the 
deformed projectiles. It is found that the tidal symmetry is a good 
symmetry provided (i) the scattering is dominated by the nearside 
scattering amplitude, (ii) the reaction is kinematically well matched 
(i.e. the transferred momentum and angular momentum are small) 
and (iii) the effect of long-range interaction (such as the Coulomb 
excitation) is unimportant. The coupled-channel calculation shows 
that the farside scattering amplitude has no tidal symmetry at all 
and that the presence of the strong Coulomb excitation as well as 
the kinematic mismatch cause large deviations from the prediction 
of tidal symmetry on the analyzing powers. (author). 


8879 (RCNP-P—110, pp. 115-121) Multiple scattering con- 
tributions to the RIA optical potential for proton-nucieus 
elastic scattering. Kaki, Kaori (Tokyo Inst. of Tech. (Japan). Dept. 
of Physics). Osaka Univ., Ibaraki (Japan). Research Center for Nu- 
clear Physics. Jul 1990. (CONF-9001125—: Workshop on polarized 
nuclear reaction, Ibaraki (Japan), 29-30 Jan 1990). In Reports of 
the workshop on polarized nuclear reaction. 191p. Order Number 
DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

Multiple scattering contributions to the relativistic impulse approx- 
imation (RIA) optical potential in low energy region as well as in 
intermediate and high energy regions are examined. Relativistic 
analog of the non-relativistic multiple scattering theory is adopted 
and the second order optical potential based on the RIA is derived 
as multiple scattering contributions. In order to evaluate the second 
order optical potential, the correlation function formalism extended 
to the generalized RIA is used. Numerical calculations are per- 
formed for proton elastic scattering by “°Ca at 100, 200, 500, and 
800 MeV. Calculated results including multiple scattering contribu- 
tions show better agreements with the experimental data for both 
cross section and spin observables at large angles. Although multi- 
ple scattering contributions are considered to become larger in low 
energy region, they are not so large as to change the first order 
RIA calculations drastically at 100 MeV. (author). 


8880 (RCNP-P-110, pp. 122-126) Medium effects in 
nucleon-nucleus elastic scattering with Dirac approach. 
Miyama, Yosinori (Osaka Univ., Ibaraki (Japan). Research Center 
for Nuclear Physics). Osaka Univ., Ibaraki (Japan). Research Cen- 
ter for Nuclear Physics. Jul 1990. (In Japanese). (CONF-9001 125—: 
Workshop on polarized nuclear reaction, Ibaraki (Japan), 29-30 Jan 
1990). In Reports of the workshop on polarized nuclear reaction. 
191p. Order Number DE91723410. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Published in summary form only. PROTON REACTIONS/nuclear 
matter; PROTON REACTIONS/bethe-salpeter equation; TWO- 
BODY PROBLEM; SELF-ENERGY; OPTICAL MODELS; CALCIUM 
40 TARGET; ELASTIC SCATTERING; DIFFERENTIAL CROSS 
SECTIONS; POLARIZATION-ASYMMETRY RATIO 


8881 (RCNP-P-110, pp. 127-131) Polarization observables 
and spin-dependent interactions in deuteron elastic scattering 
at intermediate energy. Tanifuji, M. (Hosei Univ., Tokyo (Japan)); 
Iseri, Y. Osaka Univ., Ibaraki (Japan). Research Center for Nuclear 
Physics. Jul 1990. (CONF-9001125—: Workshop on polarized nu- 
clear reaction, Ibaraki (Japan), 29-30 Jan 1990). In Reports of the 
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workshop on polarized nuclear reaction. 191p. Order Number 
DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

Polarization observables convenient for investigations of each 
spin dependent interaction are discussed in elastic scattering of 
deuterons at intermediate energies, by the invariant-amplitude 
method. The T,-type tensor like effects of the LS interaction and 
contributions of a phenomenological T.-type tensor one are exam- 
ined. (author). 


8882 (RCNP-P-110, pp. 132-135) On the p-n interaction in 
CDCC calculations for deuteron induced reactions. Iseri, Y. 
(Chiba-Keizai Univ. (Japan)); Aoki, Y.; Tanifuji, M.; Kawai, M. Os- 
aka Univ., Ibaraki (Japan). Research Center for Nuclear Physics. 
Jul 1990. (in Japanese). (CONF-9001125—: Workshop on polarized 
nuclear reaction, Ibaraki (Japan), 29-30 Jan 1990). In Reports of 
the workshop on polarized nuclear reaction. 191p. Order Number 
DE91723410. Source: OSTI; NTIS (US Sales Only); INIS. 

Wave functions of deuteron breakup states are calculated from 
Reid soft core potential. They are used in coupled-discretized- 
continuum-channels calculations for deuteron elastic scattering. 
Effects of tensor potentials in the p-n interaction of the breakup 
states appears mainly in tensor analyzing powers. (author). 


8883 (SHIM-89, pp. 173) Rapid calculations of high en- 
ergy range distributions. Biersack, J.P. (Hahn-Meitner-institut 
Berlin, G.m.b.H. (DE)). Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283—: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

Published in summary form only. BORN APPROXIMATION/ 
computer calculations; BORN APPROXIMATION/distribution func- 
tions; SMALL ANGLE SCATTERING/energy range; SMALL ANGLE 
SCATTERING/angular distribution; COULOMB FIELD; TRANS- 
PORT THEORY; SCATTERING LENGTHS; MATHEMATICAL 
MODELS; ACCURACY; ENERGY SPECTRA; ENERGY RESOLU- 
TION; THREE-DIMENSIONAL CALCULATIONS 


8884 (SHIM-89, pp. 175) Inelastic collisions and their ef- 
fects on stopping, ranges, and multiple scattering of heavy 
lons. Biersack, J.P. (Hahn-Meitner-Iinstitut Berlin, G.m.b.H. (DE)). 
Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France). 1989. (CONF-8905283—: SHIM 89: 1. international sym- 
posium on swift heavy ions in matter, Caen (France), 16-19 May 
1989). In Swift Heavy lons in Matter. 262p. Order Number 
DE91740666. Source: OSTI; NTIS (US Sales Only). 

Published in summary form only. HEAVY ION REAC- 
TIONS/inelastic scattering; STOPPING POWER; MULTIPLE 
SCATTERING; ENERGY LOSSES; EXCITED STATES; EX- 
CITATION; SLOWING-DOWN; ANGULAR DISTRIBUTION; 
THREE-DIMENSIONAL CALCULATIONS; RANGE; INNER-SHELL 
IONIZATION 


8885 (UCRL-JC—105461) Shape isomers: Mean-field de- 
scription and beyond. Bonche, P. (Lawrence Livermore National 
Lab., CA (USA)); Krieger, S.J.; Weiss, M.S.; Dobaczewski, J.; Flo- 
card, H.; Heenen, P.H.; Meyer, J. Lawrence Livermore National 
Lab., CA (USA). 19 Nov 1990. 13p. Sponsored by U.S. Depart- 
ment of Defense; U.S. DOE Defense Programs; North Atlantic 
Treaty Organization. DOE Contract W-7405-ENG-48. Grant RG 
85/0195. (CONF-901057—25: 7. international symposium on cap- 
ture gamma-ray spectroscopy and related topics, Pacific Grove, CA 
(USA), 14-19 Oct 1990). Order Number DE91006254. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Nuclear Hartree-Fock (HF) + BCS calculations have led to pre- 
dictions of shape isomerism in isotopes of Pt, Hg and Os nuclei. 
These have been confirmed through the observation of superde- 
formed rotational bands in '%°:-:1®4Hg. Encouraged by these 
measurements and similar observations in 'Pb, we have ex- 
tended these calculations to a wide range of contiguous nuclei. 
These HF results, for 19:1%Pt, 190,---.198Liq and 14Pb, have been 
employed in a Generator Coordinate Method (GCM) calculation uti- 
lizing the quadrupole deformation as the generating variable. The 
resulting spectra confirm the conclusions drawn from the HF 
results and agree with those experiments which have been per- 
formed. Adding a phenomenological assumption for the moments 


286 ERA Vol. 16, No. 3 


of inertia of our GCM states, we can construct the radiative transi- 
tions within and out of the superdeformed band. The results are in 
good agreement with the observed de-population of the superde- 
formed band built upon the shape isomer both in minimum angular 
momentum and in rapidity of de-population. Inferences for the exis- 
tence of shape isomers will be drawn. 19 refs., 4 figs. 


6540 Radiation and Shielding Physics 
Refer also to citation(s) 8000, 8069, 8588, 8771, 9130, 9289 


8886 (INIS-BR-2379, pp. 81-98) Determination of the hy- 
drogen vibrational frequency in titonium hydride by inelastic 
slow neutron scattering. Mestnik Filho, J.; Freitas, A.C. de; Riz- 
zati, M.R.; Jesus, M.M.S. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990. 131p. (in Por- 
tuguese). (CONF-9002161-: 4. Jorge Andre Swieca summer 
school, Sao Paulo (Brazil), 5 Feb 1990). In Proceedings of the 
Summer School Jorge Andre Swieca. 4. Session of Experimental 
Physics. Order Number DE91616933. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The vibrational motions of hydrogen in titanium hydride have 
been studied by slow neutron inelastic scattering utilizing a berilium 
filter-time of flight spectrometer. An isolated peak was observed 
from the experiment, corresponding to the energy transfer of 156 
+ 1 MeV, which was attributed to a localized vibration of hydrogen 
atoms relative to the four neighbor titanium atoms arranjed accord- 
ingly a regular tetrahedrom. (author). 


8887 (INIS-BR-2379, pp. 99-114) Data analysis of a poly- 
crystalline nickel sample obtained with neutron diffraction. 
Parente, C.B.R.; Mazzochi, V.L.; Araujo Kaschny, J.R. de; Costa, 
M.S. da; Rizzo, P.; Campos, W.M.S. Instituto de Pesquisas Ener- 
geticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1990. 131p. 
(In Portuguese). (CONF-9002161—-: 4. Jorge Andre Swieca sum- 
mer school, Sao Paulo (Brazil), 5 Feb 1990). In Proceedings of the 
Summer School Jorge Andre Swieca. 4. Session of Experimental 
Physics. Order Number DE91616933. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A simple analysis of the nickel structure was made. Neutron 
diffraction data were used, obtained with polycrystalline nickel 
placed in a cylindrical sample-holder with dimensions of 1,5cm of 
diameter and 5cm of height. The theoretical intensities were calcu- 
lated of 3 forms: 1. without considering the temperature and 
obsorption effects, 2. considering only the temperature effect and 
3. considering both the temperature and absorption effects. The 
disagreement factors found in this 3 cases were, respectively, Ry = 
13.4%, Ro = 7,7% e Rg = 7,5%. (L.C.). 


8888 (INIS-mf-12758, pp. 275-286) Heterogeneous neutron 
absorbers development: Preliminary studies on alumine- 
gadolinia systems. Boccaccini, Aldo (Comision Nacional de 
Energia Atomica, San Carlos de Bariloche (Argentina). Centro 
Atomico Bariloche); Agueda, Horacio; Russo, Diego; Perez, Ed- 
mundo. Asociacion Argentina de Tecnologia Nuclear, Buenos Aires 
(Argentina). 1987. 735p. (In Spanish). (CONF-8711355—: 15. sci- 
entific meeting and 4th Latin American meeting and ist sessions 
on nuclear power plants, San Carlos de Bariloche (Argentina), 2 
Nov 1987). In Proceedings of the 15. Scientific meeting; 4. Latin 
American meeting and 1. Sessions on nuclear power plants in San 
Carlos de Bariloche, Argentina, 2-6 November 1987. Order Num- 
ber DE91003052. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of solid burnable absorber materials in power light water 
reactors has increased in the last years, specially due to improve- 
ments attained in costs of generated electricity. The present work 
summarizes the basic studies made on an alumina-gadolinia sys- 
tem, where alumina is the inert matrix and gadolinia acts as 
burnable poison, and describes the fabrication method of pellets 
with that material. High density compacts were obtained in the 
range of concentrations used by cold pressing and sintering at 
1600 deg C in inert (Ar) atmosphere. Finally, the results of the irra- 
diation experiences made at RA-6 reactor, located at the Bariloche 
Atomic Center, are given where variations on negative reactivity 
caused by introduction of burnable poison rods were measured. 





The results obtained from these experiences are in good agree- 
ment with those coming from calculation codes. (Author). 


8889 (INIS-SU-220, pp. 59) Screening effect on ion en- 
ergy losses dependence on the impact parameter. Kabachnik, 
N.M.; Chumanova, O.V. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel'skij Inst. 
Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. 
All-Union conference on physics of charged particle interaction with 
crystals, Moscow (USSR), 28 May 1990). In Theses of the reports 
of the 20. All-union conference on physics of charged particle inter- 
action with crystals. Order Number DE91003054. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. HELIUM IONS/crystals; EFFECTIVE CHARGE; EN- 
ERGY DEPENDENCE; ENERGY LOSSES; GOLD; CRYSTALS; 
IMPACT PARAMETER; SCATTERING; SEMICLASSICAL AP- 
PROXIMATION 


8890 (INIS-SU-220, pp. 68) Effect of multiple scattering 
on polarization energy losses of fast charged particles in sub- 
stance. Mondrus, |.N.; Nasonov, N.N. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28 May 1990). In Theses of the re- 
ports of the 20. All-union conference on physics of charged particle 
interaction with crystals. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CHARGED PARTICLES/crystals; CRYSTALS; EN- 
ERGY LOSSES; EXCITONS; LATTICE VIBRATIONS; MULTIPLE 
SCATTERING; PERMITTIVITY; SPIN ORIENTATION 


8891 (INIS-SU—223/A, pp. 94-99) CHC program for calcula- 
tion of the adjoint neutron cross sections on the basis of 
evaluated neutron data of the ENDF/B. Rakhno, IL; 
Kulikovskaya, A.V. Tsentral’nyj Nauchno-Iissledovatel’skij Inst. Infor- 
matsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR). 1989. 131p. (In Russian). In 
Nuclear constants (Neutron constants and parameters. Nuclear- 
reactor data): Scientific-technical collection. | Order Number 
DE91003051. Source: OSTI; NTIS (US Sales Only); INIS. 

The features and the algorithm of the program to calculate ad- 
joint neutron cross sections on the basis of the continuous energy 
neutron cross sections as well as energy and angular distributions 
are described. The calculated adjoint cross sections are intended 
for Monte Carlo investigation of the nonuniform adjoint Boltzmann 
equation. 16 refs. 


8892 (INIS-SU-223/A, pp. 118-123) Neutron transport 
model for standard calculation experiment. Lukhminskij, 
B.E.; Lyutostanskij, Yu.S.; Lyashchuk, V.I.;  Panov, 1.V. 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1989. 131p. (in Russian). In Nuclear constants 
(Neutron constants and parameters. WNuclear-reactor data): 
Scientific-technical collection. Order Number DE91003051. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The neutron transport calculation algorithms in complex composi- 
tion media with a predetermined geometry are realized by the 
multigroups representations within Monte Carlo methods in the MA- 
MONT code. The code grade was evaluated with benchmark 
experiments comparison. The neutron leakage spectra calculations 
in the spherical-symmetric geometry were carried out for iron and 
polyethylene. The MAMONT code utilization for metrological fur- 
nishes of the geophysics tasks is proposed. The code is orientated 
towards neutron transport and secondary nuclides accumulation 
calculations in blankets and geophysics media. 7 refs.; 2 figs. 


8893 (INIS-SU-223/A, pp. 100-113) Experimental study on 
transformation of capture + radiation spectra in heavy me- 
dia. Trykov, LA; Kolevatov, Yu.l.; Semenov,  V.P. 
Tsentral’nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike, 
Moscow (USSR). 1989. 13ip. (In Russian). In Nuclear constants 
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(Neutron constants and parameters. Nuclear-reactor 
Scientific-technical collection. Order Number 
Source: OSTI; NTIS (US Sales Only); INIS. 
Thermal neutron capture +-ray transmission through thin and 
thick layers (barriers) of aluminium, titanium, iron, nickel and lead 
was investigated experimentally. The +-ray leakage spectrum mea- 
surement was performed by a scintillation spectrometer with the 
stilbene crystal. Marked discrepancies were revealed between mea- 
sured and calculated -+-ray leakage spectra from thick layers of iron 
and lead that supports results early obtained for spherical samples 
(assemblies) of these materials. Essential divergences between ex- 
perimental and calculational spectra of leakage from thick layers of 
iron and lead are probably caused by inaccuracy of constants re- 
lated to + transmission or insufficient correctness of + radiation 
transfer process description in calculations. 6 refs.; 4 figs.; 4 tabs. 


data): 
DE91003051. 


8894 (IPNO-DRE-8944) Stopping powers of solids for 
kr, 8kr, Mo and '29%e, 132Xe ions at intermediate ener- 
gies (20-45 MeV/u). Charge state distributions at equilibrium. 
Gauvin, H. (Paris-11 Univ., 91 - Orsay (FR). Inst. de Physique Nu- 
cleaire); Bimbot, R.; Herault, J.; Kubica, B.; Anne, R. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1989. 42p. 
Order Number DE91740664. Source: OSTI; NTIS (US Sales Only). 

The stopping powers of 10 solid media (9 elements from Be to 
Au and mylar) have been measured for 25-45 MeV/u Kr and 25 
MeV/u Mo and Xe ions. The accuracy in stopping power determi- 
nations is + 1-2%. In addition the charge state distributions at 
equilibrium of Kr, Mo, Xe ions exiting Be, Al and Au targets have 
been determined. Average charge states have been deduced. For 
Kr ions exiting any target, a semi-empirical expression has been 
obtained to predict the mean charge in a large energy domain (4- 
50 MeV/u). The stopping power data have been compared with a 
scaling relative to He** ion stopping powers, assuming fully 
stripped ions inside the degraders. Effective charge parameters 
have been derived and compared with the ionization degree. Infor- 
mation concerning the emission of Auger electrons by ions exiting 
targets has been obtained. The stopping power data have also 
been compared with values from Ziegler (1980). Discrepancies are 
observed for light (Be) and heavy media (Ta-Au). A comparison 
has been made with the very recent semi-empirical calculations 
from Hubert et al. (1989). Excellent agreement is found with exper- 
imental data for all projectiles and media. 


8895 (ISN-9006) High energy photons production in nu- 
clear reactions. Nifenecker, H. (CEA Centre d’Etudes Nucleaires 
de Grenoble, 38 (FR). Dept. de Recherche Fondamentale); 
Pinston, J.A. Grenoble-1 Univ., 38 (France). Inst. des Sciences Nu- 
cleaires. Jan 1990. 28p. (CONF-9001120—: 18. international winter 
meeting on nuclear physics, Bormio (Italy), 22-26 Jan 1990). Order 
Number DE91740602. Source: OSTI; NTIS (US Sales Only). 

Hard photon production, in nucleus-nucleus collisions, were stud- 
ied at beam energies between 10 and 125 MeV. The main 
characteristics of the photon emission are deduced. They suggest 
that the neutron-proton collisions in the early stage of the reaction 
are the main source of high energy gamma-rays. An overview of 
the theoretical approaches is given and compared with experimen- 
tal results. Theoretical attempts to include the contribution of 
charged pion exchange currents to photon production, in calcula- 
tions of proton-nucieus-gamma and nucleus-nucleus-gamma 
reactions, showed suitable fitting with experimental data. 


8896 (ISN-9010) n-p-y Bremsstrahlung below 210 MeV 
bombarding energy. Pinston, J.A.; Nifenecker, H. Grenoble-1 
Univ., 38 (France). Inst. des Sciences Nucleaires. Jan 1990. 6p. 
(CONF-900179-: Los Alamos National Laboratory (LANL) work- 
shop on n-p Bremsstrahlung, Los Alamos, NM (USA), 25-26 Jan 
1990). Order Number DE91740601. Source: OSTI; NTIS (US 
Sales Only). 

The experimental knowledge of the neutron-proton-gamma below 
210 MeV bombarding energy is discussed. The knowledge of this 
process is poor and due to the small intensity and bad resolution 
of the neutron beams. In this energy region the one-pion exchange 
is the main source of high energy photons. The different models 
proposed to explain the process are summarized. As at higher 
bombarding energies heavier mesons are also expected to couple 
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with the photons, the investigation of the elementary process 
above the pion threshold is suggested. 


8897 (JAERI-M-90-135) Performance evaluation of a 
vectorized KENO IV code. Orii, Shigeo (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Higuchi, Kenji; Asai, Kiyoshi. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Aug 1990. 60p. (In Japanese). Order Number 
DE91744956. Source: OSTI; NTIS (US Sales Only); INIS. 

A neutron transport Monte Carlo code KENO IV has been vec- 
torized and its performance of vector and scalar was evaluated on 
a vector processor FACOM VP-100. A stack driven algorithm and 
the indirect addressing for variables have been used as the vector- 
ization algorithm. On the VP-100, the performance improvement of 
the vectorized KENO IV was 1.9 times compared to the original 
scalar code. As the sample input, a tank type critical assembly 
problem was employed with 1800 particles in a batch. There are 
four reasons for the low performance ratio. First, the original KENO 
IV code achieves high performance because the efficient use of a 
scalar cache memory makes it possible to access data quickly in 
the original scalar code. Second, instructions of the vectorized 
code have increased due to the vectrization. Third, by the use of 
indirect addressing for variables, the load/store pipelines of the VP- 
100 have been busy and the arithmetic pipelines have been forced 
to be idle so often. Last, the indirect data access is slower than 
other vector operations on the processor. (author). 


8898 (SHIM-89, pp. 3-7) Energy deposition by energetic 
heavy-ions in matter. Olson, R.E. (Gesellschaft fuer Schwerionen- 
forschung m.b.H Darmstadt (DE)). Grand Accelerateur National 
d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283-: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in matter. 262p. Order Number DE91740666. Source: OST]; 
NTIS (US Sales Only). 

The n-body classical trajectory Monte-Carlo method is tested 
over a wide range of scattering conditions. Interactions of ions with 
solids and stopping powers are calculated for argon ions colliding 
with C, Ne, Si and Ar over the energy range from 1 to 100 MeV/u. 
A study on the 25 MeV/u Xe5S*+ + Si system is carried out under 
both random and hyper-channeling collision conditions. 


8899 (SHIM-89, pp. 15-17) Interaction of 20-100 MeV/u 
heavy ions with solids and gases. Bimbot, R. (Paris-11 Univ., 91 
- Orsay (FR). Inst. de Physique Nucleaire); Gauvin, H.; Herault, J.; 
Anne, R.; Bastin, G.; Hubert, F. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). 1989. (CONF-8905283-: 
SHIM 89: 1. international symposium on swift heavy ions in matter, 
Caen (France), 16-19 May 1989). In Swift Heavy lons in Matter. 
262p. Order Number DE91740666. Source: OSTI; NTIS (US Sales 
Only). 

The stopping powers of 12 solids and 10 gases and the associ- 
ated energy loss straggling were measured, at Ganil cyclotron, for 
16-179, 40 Ar, 40 Ca, 84-86 Kr, 100 Mo and 129-132 Xe ions, in the 
20 to 95 MeV/u energy range. The stopping powers and energy 
losses were determined by measuring the beam energy and en- 
ergy width before and after the traversal of targets of Known 
thickness. The method to stopping power determination accuracies 
of + 1 to 3% in solids and + 2 to 5% in gases. The energy loss 
uncertainties are about + 10 to 20%. 


8900 (SHIM-89, pp. 107-111) Electronic energy loss 
induced effects in electrical conductors. Balanzat, E. (Centre In- 
terdisciplinaire de Recherche avec des lons Lourds 14 - Caen 
(FR)). Grand Accelerateur National d’lons Lourds (GANIL), 14 - 
Caen (France). 1989. (CONF-8905283-: SHIM 89: 1. international 
symposium on swift heavy ions in matter, Caen (France), 16-19 
May 1989). In Swift Heavy lons in Matter. 262p. Order Number 
DE91740666. Source: OSTI; NTIS (US Sales Only). 

The slowing down regime of the swift heavy ion irradiations in 
electrical conductors is considered. The work is centered on the 
contribution of the electronic stopping power to radiation damage 
effects. The results obtained on the effect of high electronic stop- 
ping power in organic metals, high Tc copper oxides, amorphous 
metallic alloys, cristalline metallic alloys and pure metals are 
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reviewed. The analysis shows that in electrical conductors the elec- 
tronic stopping power may induce radiation damage and/or atomic 
mobility. 


8901 (SHIM-89, pp. 177-179) Semi-empirical formula for 
heavy lon stopping powers in solid in the intermediate energy 
range. Hubert, F. (Bordeaux-1 Univ., 33 - Gradignan (FR). Centre 
d'Etudes Nucleaires); Bimbot, R.; Gauvin, H. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283-: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

A semi-empirical calculation of heavy ion stopping power, using 
Bethe equation and the available data in the energy range of 3 - 
80 MeV/u., is presented. The effective charge parameterization is 
carried out, in order to be introduced in the stopping power interpo- 
lation procedure. The dependence of the effective charge on the 
atomic number of the medium is considered. Good agreement is 
observed between experimental stopping powers and the results 
obtained using the calculations presented. 


8902 (UCRL-JC—105280) 3 Dimensional radiation trans- 
port in dispersive media. Mayle, R.W. Lawrence Livermore 
National Lab., CA (USA). Nov 1990. 11p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
90111494: 1990 nuclear explosives code developers’ conference, 
Monterey, CA (USA), 6-9 Nov 1990). Order Number DE91005239. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In plasmas the collective motion of free electrons affects the 
propagation of radiation by bending the light ray trajectory. The 
closer the light wave frequency is to the electron plasma frequency 
in value, the more pronounced the effect. We will present the re- 
sults of radiation transport calculations in 3 spatial dimensions in 
the refractive plasma environment and compare the calculation to 
one done where the ray bending has been neglected (straight line 
ray paths). We also present the numerical method used for the re- 
fractive transport. 4 refs., 5 figs. 


8903 (UCRL-JC—105409) Response Matrix Monte Carlo for 
electron transport. Ballinger, C.T.; Nielsen, D.E. Jr.; Rathkopf, 
J.A. Lawrence Livermore National Lab., CA (USA). Nov 1990. 12p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9011149-10: 1990 nuclear explosives code 
developers’ conference, Monterey, CA (USA), 6-9 Nov 1990). Or- 
der Number DE91006248. Source: OSTI; NTIS; GPO Dep. 

A Response Matrix Monte Carol (RMMC) method has been de- 
veloped for solving electron transport problems. This method was 
born of the need to have a reliable, computationally efficient trans- 
port method for low energy electrons (below a few hundred keV) in 
all materials. Today, condensed history methods are used which 
reduce the computation time by modeling the combined effect of 
many collisions but fail at low energy because of the assumptions 
required to characterize the electron scattering. Analog Monte 
Carlo simulations are prohibitively expensive since electrons un- 
dergo coulombic scattering with little state change after a collision. 
The RMMC method attempts to combine the accuracy of an ana- 
log Monte Carlo simulation with the speed of the condensed 
history methods. The combined effect of many collisions is mod- 
eled, like condensed history, except it is precalculated via an 
analog Monte Carol simulation. This avoids the scattering kernel 
assumptions associated with condensed history methods. Results 
show good agreement between the RMMC method and analog 
Monte Carlo. 11 refs., 7 figs., 1 tabs. 
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Refer also to citation(s) 7246, 8047, 8048, 8387, 8490, 8493, 
9252, 9323 


8904 (EGG-M-89426) Neutron spectrum studies in the 
ATR [Advanced Test Reactor]. Rogers, J.W.; Anderl, R.A.; Put- 
nam, M.H. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 
12p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 





AC07-761D01570. (CONF-900814—16: 7. ASTM-EURATOM sympo- 
sium on reactor dosimetry, Strasbourg (France), 27-31 Aug 1990). 
Order Number DE91006101. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Test Reactor (ATR) at the Idaho National Engi- 
neering Laboratory (INEL) has been and currently is used to 
provide irradiation fields to study the effects of intense radiation on 
samples of reactor materials. These samples include fuel, cladding, 
control and structural materials. The ATR is also used to irradiate 
target materials for the production of radionuclides used in indus- 
trial and medical applications as well as for scientific research. 
Routine monitoring of the “thermal” and “fast” neutron levels have 
been conducted during every operational cycle since its startup in 
1970. The routine neutron dosimetry has been primarily accom- 
plished using the 5®Co(n,7)®Co reaction for “ thermal” neutrons 
and the *®Ni(n,p) 5®Co reaction for “fast” neutrons as described in 
ASTM standard methods E261, E262, and E264. Neutron spectrum 
studies have now been conducted in the epithermal and fast neu- 
tron energy ranges for the various capsule irradiation test facilities 
and the routine neutron monitoring locations. 7 refs., 5 figs., 1 tab. 


8905 (INIS-BR-2377) Performance of the radiation moni- 
toring equipments developed at IEN. Pina, J.L.S. da; Pastura V, 
Fonseca da; Pastura V, Silva da. Instituto de Engenharia Nuclear 
(IEN), Rio de Janeiro, RJ (Brazil). [1990] 1p. Order Number 
DE91617254. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. PERFORMANCE TESTING/ 
equipment; PERFORMANCE TESTING /radiation monitoring; 
EQUIPMENT; RADIATION PROTECTION 


8906 (INIS-SU-—208, pp. 25-26) Departmental metrological 
service of the Ministry of Public Health of the USSR in the field 
of measuring ionizing radiations. Kononenko, A.M.; Lyalina, L.I.; 
Fominykh, V.l. Tsentral’nyj Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-13 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. DOSEMETERS/calibration; GAMMA SOURCES/ 
calibration; CALIBRATION STANDARDS; DOSEMETERS; CALI- 
BRATION; IONIZING RADIATIONS; IRRADIATION DEVICES; 
NEOPLASMS; PATIENTS; PERSONNEL; PUBLIC HEALTH; QUAL- 
ITY ASSURANCE; RADIOTHERAPY; USSR ORGANIZATIONS 


8907 (INIS-SU-—208, pp. 166-168) On the usability of TLD- 
method (dose-by post) to control radiation emission of remote 
gamme-therapeutic apparatuses. Kononenko, A.M. (Tsen- 
tral’nyj Nauchno-lssledovatel’skij Rentgeno-Radiologicheskij Inst., 
Leningrad (USSR)); Lyalina, L.I.; Lyutina, G.Ya.; Fedina, S.A.; 
Fominykh, V.I. Tsentral’nyj) Nauchno-lssledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1988. 308p. (In Russian). 
(CONF-8811338-—: All-Union scientific conference on actual prob- 
lems of experimental and clinical roentgenoradiology, Leningrad 
(USSR), 12-15 Nov 1988). In Actual problems of experimental and 
clinical roentgenoradiology: Summaries of reports. Order Number 
DE91003028. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. GAMMA SOURCES/thermoluminescent dosime- 
try; ACCURACY; CALIBRATION; CALIBRATION STANDARDS; 
GAMMA RADIATION; PERFORMANCE TESTING; RADIATION 
DOSES; RADIOTHERAPY; RESOLUTION; THERMOLUMINES- 
CENT DOSEMETERS 


8908 (INIS-SU-217, pp. 973-974) Determination of local 
doses created by radioisotopes following electron capture or 
converted isomer transition. Perfil’ev, Yu.D. (Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR)); Afanasov, M.I.; Kulikov, L.A. 
AN SSSR, Moscow (USSR). 1989. 204p. (In Russian). (CONF- 
8908259-: 1. All-Union radiobiological conference, Moscow 
(USSR), 21-27 Aug 1989). In 1. All-union radiobiological confer- 
; ence. V. 4: Summaries of reports. Order Number DE91003038. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RADIATION DOSES/electron capture decay; 
COBALT 57; DOSIMETRY; ELECTRON EMISSION; RADIATION 
CHEMISTRY; RADIOLYSIS; TIN 119 TARGET 
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8909 (INIS-SU-217, pp. 903-904) Devel t of micro- 
dosimetric calculating methods. Gubin, A.T. (Ministerstvo 
Zdravookhraneniya SSSR, Moscow (USSR)). AN SSSR, Moscow 
(USSR). 1989. 204p. (in Russian). (CONF-8908259-: 1. All-Union 
radiobiological conference, Moscow (USSR), 21-27 Aug 1989). In 
1. All-union radiobiological conference. V. 4: Summaries of reports. 
Order Number DE91003038. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short note. MICRODOSIMETRY/radiation dose distributions; 
ALGORITHMS; LET; MICRODOSIMETRY; MONTE CARLO 
METHOD; RADIOBIOLOGY; TRANSPORT THEORY 


8910 (OEFZS—4553) A simple and rapid method to esti- 
mate radiocesium in man. Kindl, P. (Technische Univ., Graz 
(Austria). Inst. fuer Kernphysik); Steger, F. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Sep 1990. 13p. 
Order Number DE91617255. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A simple and rapid method for monitoring internal contamination 
of radiocesium in man was developed. This method is based on 
measurements of the +-rays emitted from the muscular parts be- 
tween the thights by a simple NaJ(Tl)-system. The experimental 
procedure, the calibration, the estimation of the body activity and 
results are explained and discussed. (Authors). 
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Refer also to citation(s) 7121, 7684, 7685, 7686, 7692, 7695, 
7709, 7722, 7804, 7806, 7810, 7812, 7814, 7835, 7841, 7842, 
7916, 7970, 8110, 8569, 8572, 8573, 8585, 8593, 8651, 8890, 
9027, 9059 


8911 (CEA-CONF—10035) Stability study of ising spin 
glasses with finite connectivity. Dominicis, C. de (CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). Service 
de Physique Theorique); Almeida, J.R.L. de; Mottishaw, P. CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Theorique. 1989. 10p. (CONF-890707-: Meet- 
ing on new trends in magnetism, Recife (Brazil), 26-28 Jul 1989). 
Order Number DE91744185. Source: OSTI; NTIS (US Sales Only). 

In this work we show that a class of Ising spin glass models with 
finite connectivity exhibits instability when replica symmetry is not 
broken in the condensed phase at low temperatures. These mod- 
els are relevant for complex optimization problems and may also 
give important insights about real spin-glasses. 


8912 (CONF-900877-10) Comparison of experimental and 
theoretical XEDS cross-sections and k-factors as a function of 
accelerating voltage. Zaluzec, N.J. Argonne National Lab., IL 
(USA). [1990]. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From 12. international congress 
for electron microscopy; Seattle, WA (USA); 12-18 Aug 1990. Or- 
der Number DE91004428. Source: OSTI; NTIS; GPO Dep. 

For nearly fifteen years k-factor measurements have been made 
by varying the composition of the standards at fixed accelerating 
voltage and reporting the change in the experimental k-factor with 
atomic number. From this data a best model of the ionization 
cross-section is frequently proposed for use in quantitative x ray 
analysis in the AEM, however it is valid only at that fixed voltage. It 
is usually difficult to judge the validity of the selection of 
cross-section using this type of plot and difference plots. These dif- 
ference plots illustrate that the k-factor at a fixed voltage is not 
particularly sensitive for determination of the correct ionization 
cross-section parameterization, due to normalization effects which 
are inherent in it’s definition. In fact, calculations show that the 
relative errors between cross-section models as shown in the dif- 
ference plot are of the same order of magnitude as those which 
one would calculate due to inaccuracy in the thickness of the vari- 
ous Si(Li) detector parameters. In this paper experimental 
measurements of the absolute intensity variation of elemental stan- 
dards are used to illustrate the differences cross-section models, 
which are then subsequently compared to experimental variations 
in the k-factor with accelerating voltage. With the advent of 
medium voltage analytical microscopes routinely available to the 
microscopy community, it becomes essential to understand how 
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the k-factor varies with accelerating voltage in order that errors in 
quantitative analysis can be avoided should experimental or theo- 
retical k-factors from lower voltage instruments be applied to the 
medium voltage regime. 8 refs., 5 figs. 


8913 (CONF-900936-26) Interactions of energetic parti- 
cles and clusters with solids. Averback, R.S. (Illinois Univ., 
Urbana, IL (USA). Dept. of Materials Science and Engineering); 
Hsieh, Horngming; Diaz de la Rubia, T.; Benedek, R. Argonne Na- 
tional Lab., IL (USA). Dec 1990. 22p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38 ;AC02- 
76ER01198. From 7. international conference on ion beam 
modification of materials; Knoxville, TN (USA); 9-14 Sep 1990. Or- 
der Number DE91006584. Source: OSTI; NTIS; INIS; GPO Dep. 

lon beams are being applied for surface modifications of materi- 
als in a variety of different ways: ion implantation, ion beam 
mixing, sputtering, and particle or cluster beam-assisted deposition. 
Fundamental to all of these processes is the deposition of a large 
amount of energy, generally some keV's, in a localized area. This 
can lead to the production of defects, atomic mixing, disordering 
and in some cases, amorphization. Recent results of molecular dy- 
namics computer simulations of energetic displacement cascades 
in Cu and Ni with energies up to 5 keV suggest that thermal spikes 
play an important role in these processes. Specifically, it will be 
shown that many aspects of defect production, atomic mixing and 
“cascade collapse” can be understood as a consequence of local 
melting of the cascade core. Included in this discussion will be the 
possible role of electron-phonon coupling in thermal spike dynam- 
ics. The interaction of energetic clusters of atoms with solid 
surfaces has also been studied by molecular dynamics simulations. 
this process is of interest because a large amount of energy can 
be deposited in a small region and possibly without creating point 
defects in the substrate or implanting cluster atoms. The simula- 
tions reveal that the dynamics of the collision process are strongly 
dependent on cluster size and energy. Different regimes where de- 
fect production, local melting and plastic flow dominate will be 
discussed. 43 refs., 7 figs. 


8914 (CONF-901105-42) Positron microanalysis with high 
intensity beams. Hulett, L.D. Jr.; Donohue, D.L. Oak Ridge Na- 
tional Lab., TN (USA). [1990]. 6p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. From Fall meeting of 
the Materials Research Society; Boston, MA (USA); 24 Nov - 1 dec 
1990. Order Number DE91005014. Source: OSTI; NTIS; GPO Dep. 
One of the more common applications for a high intensity slow 
positron facility will be microanalysis of solid materials. In the first 
section of this paper some examples are given of procedures that 
can be developed. Since most of the attendees of this workshop 
are experts in positron spectroscopy, comprehensive descriptions 
will be omitted. With the exception of positron emission mi- 
croscopy, most of the procedures will be based on those already in 
common use with broad beams. The utility of the methods have all 
been demonstrated, but material scientists use very few of them 
because positron microbeams are not generally available. A high 
intensity positron facility will make microbeams easier to obtain and 
partially alleviate this situation. All microanalysis techniques listed 
below will have a common requirement, which is the ability to lo- 
cate the microscopic detail or area of interest and to focus the 
positron beam exclusively on it. The last section of this paper is a 
suggestion of how a high intensity positron facility might be de- 
signed so as to have this capability built in. The method will involve 
locating the specimen by scanning it with the microbeam of 
positrons and inducing a secondary electron image that will imme- 
diately reveal whether or not the positron beam is striking the 
proper portion of the specimen. This ‘scanning positron micro- 
scope’ will be a somewhat prosaic analog of the conventional 
SEM. It will, however, be an indispensable utility that will enhance 
the practicality of positron microanalysis techniques. 6 refs., 1 fig. 


8915 (CONF-901105-61) lon beam synthesis of buried 
single crystal erbium silicide. Golanski, A. (Centre National 
d'Etudes des Telecommunications (CNET), 38 - Meylan (France)); 
Feenstra, R.; Galloway, M.D.; Park, J.L.; Pennycook, S.J.; Har- 
mon, H.E.; White, C.W. Oak Ridge National Lab., TN (USA). 
[1990]. 7p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400. From Fall meeting of the Materials 
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Research Society; Boston, MA (USA); 24 Nov - 1 dec 1990. Order 
Number DE91006333. Source: OSTI; NTIS; INIS; GPO Dep. 

High doses (10'°-10'7/cm?) of 170 keV Er* were implanted into 
single-crystal (111)Si at implantation temperatures between 350°C 
and 520°C. Annealing at 800°C in vacuum following the implant, 
the growth and coalescence of ErSiz precipitates leads to a buried 
single crystalline ErSiz layer. This has been studied using Ruther- 
ford backscattering/channeling, X-ray diffraction, cross-sectional 
TEM and resistance versus temperature measurements. Samples 
implanted at 520°C using an Er dose of 7 x 10'®/cm? and ther- 
mally annealed were subsequently used as seeds for the 
mesoepitaxial growth of the buried layer during a second implanta- 
tion and annealing process. Growth occurs meso-epitaxially along 
both interfaces through beam induced, defect mediated mobility of 
Er atoms. The crystalline quality of the ErSi, layer strongly depends 
on the temperature during the second implantation. 12 refs., 4 figs. 


8916 (CONF-901273-2) A study of the optical band gap 
of lithium tungsten trioxide thin films. Berera, G.; Goldner, R.B.; 
Arntz, F.0.; Wong, K.K.; Ciaccia, A.; Welch, M.; Haas, T.E.; 
Jauniskis, L. Tufts Univ., Medford, MA (USA). Electro-Optics Tech- 
nology Center. [1990]. 6p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract FG03-85SF15927. From Materi- 
als Research Society meeting; Boston, MA (USA); Dec 1990. 
Order Number DE91006808. Source: OSTI; NTIS; GPO Dep. 

The insertion of lithium (lithiation) into tungsten trioxide results in 
the formation of the tungsten bronze Li,WO3. Polycrystalline, rf 
sputter deposited thin films of Li, WO3 were investigated for their 
application in Smart Window Devices. The optical band gap studies 
of these films revealed the narrowing of the intrinsic band gap as a 
consequence of lithium insertion. The results suggest that the rigid 
band model, which is generally adopted in interpreting the elec- 
tronic structure of the tungsten bronzes may not be applicable in 
Li,WO3. 14 refs., 2 tabs. 


8917 (CONF-9007197-1) F-electron systems: Pushing 
band theory. Koelling, D.D. Argonne National Lab., IL (USA). Aug 
1990. 12p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. From Seminar on electronic structure in 
the 1990's; Bad Honnef (Germany, F.R.); 24-26 Jul 1990. Order 
Number DE91006087. Source: OSTI; NTIS; GPO Dep. 

The f-electron orbitals have always been the “incomplete atomic 
shell acting as a local moment weakly interacting with the remain- 
ing electronic structure” in the minds of most people. So examining 
them using a band theory where one views them as itinerant once 
was — and to some extent even today still is — considered with 
some skepticism. Nonetheless, a very significant community has 
successfully utilized band theory as a probe of the electronic struc- 
ture of the appropriate actinides and rare earths. Those people 
actually using the approach would be the first to declare that it is 
not the whole solution. Instead, one is pushing and even exceed- 
ing its limits of applicability. However, the appropriate procedure is 
to push the model consistently to its limits, patch where possible, 
and then look to see where discrepancies remain. | propose to 
offer a selected review of past developments (emphasizing the ca- 
reer to date of A. J. Freeman in this area), offer a list of interesting 
puzzles for the future, and then make some guesses as to the 
techniques one might want to use. 27 refs. 


8918 (CONF-9009141-9) Kinetic energy of hydrogen in /- 
V2H studied by neutron Compton scattering. Hempeimann, R. 
(Forschungszentrum Juelich GmbH (Germany, F.R.). Inst. fuer 
Festkoerperforschung); Richter, D.; Price, D.L. Argonne National 
Lab., IL (USA). Aug 1990. 11p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. From Intemational 
symposium on metal-hydrogen systems; Banff (Canada); 2-7 Sep 
1990. Order Number DE91006589. Source: COSTI; NTIS; INIS; 
GPO Dep. 

Hydrogen dissolves in nearly all metals in large quantities, occu- 
pying interstitial sites which are energetic minima of the hydrogen 
potential. Experimentally, this potential can be determined by neu- 
tron vibrational spectroscopy (NVS) and, recently, by neutron 
Compton scattering (NCS) i.e. either by a measurement of the ex- 
citation energies of the localized hydrogen vibrations or by a 
measurement of the hydrogen momentum distribution. In this brief 





communication we report on what we believe is the first NCS ex- 
periment on a metal hydride. For the system to be investigated we 
chose 6-V2H, an ordered hydride phase with hydrogen on pseu- 
dotetragonal octahedral sites. 3 figs., 7 refs. 


8919 (CONF-9009327-1) Selectivity, specificity, and sen- 
sitivity in the photoionization of sputtered species. Gruen, D.M. 
(Argonne National Lab., IL (USA)); Calaway, W.F.; Pellin, MJ.; 
Young, C.E.; Spiegel, D.R.; Clayton, R.N.; Davis, A.M.; Blum, J.D. 
Argonne National Lab., IL (USA). [1990]. 30p. Sponsored by U.S. 
DOE Energy Research; National Aeronautics and Space Adminis- 
tration. DOE Contract W-31109-ENG-38 ;FG03-88ER13851. Grant 
NAG9-51;Grant NAG9-111. From 8. international workshop on in- 
elastic ion surface collisions conference; Vienna (Austria); 17-21 
Sep 1990. Order Number DE91006568. Source: OSTI; NTIS; INIS; 
GPO Dep. 

To deal with the problem of non- or near-resonant ionization, one 
needs to achieve the highest selectively for photoionization of the 
species of interest relative to isobarically overlapping species by 
choosing a specific photoionization scheme tailoring are that is 
could not have near-overlap with known atomic or molecular en- 
ergy levels of isobaric species, and that it should lead to saturation 
of the resonance transitions at the lowest possible laser power 
levels so as to minimize two- and three-photon nonresonant pho- 
toionization processes. Experience has shown that, even when 
these two conditions are met as closely as possible, non- or 
near-resonant ionization can still occur, perhaps because of the ex- 
istence of hitherto unobserved energy levels, photodissociation of 
sputtered molecules, or other effects. It is becoming clear that 
maximizing detection sensitivity for a particular species requires 
one to pay careful attention to the selection of an optimal photoion- 
ization scheme. It is the purpose of the present paper to illustrate 
this point with several examples and to help point the way to still 
further improvements in detection sensitivity by non- or near- 
resonant. ionization through detailed exploration of alternative 
photoionization schemes. 


8920 (DOE/ER/13227-T1) Pulsed laser kinetic studies of 
liquids under high pressure: Progress report, September 26, 
1989-November 29, 1990. Eyring, E.M. Utah Univ., Salt Lake 
City, UT (USA). Dept. of Chemistry. 29 Nov 1990. 5p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG02-84ER13227. 
Order Number DE91006735. Source: OSTI;NTIS; GPO Dep. 

A high pressure apparatus has been constructed for measuring 
rates of reactions in liquids under pressures ranging from 1 atm to 
2000 atm. This apparatus is being used to test the effect of ligand 
bulk on the rate of a thermal ring closure reaction. Microphonic 
photoacoustic signals obtained by illuminating solid samples with 
synchrotron soft x-rays and with visible laser beams have been 
successfully correlated with a theory for photoacoustic signal en- 
hancement by volatile liquids. The concentration dependence of 
the fluorescence and nonradiative quantum yields for cresyl violet 
dissolved in methanol has been determined. Stability constants for 
complexes of lithium ion with four different crown ethers dissolved 
in a low temperature molten salt have been measured. 


8921 (DOE/ER/13750—2) [Aerodynamic focusing of parti- 
cles and heavy molecules]: Final report. de la Mora, J.F. Yale 
Univ., New Haven, CT (USA). Dept. of Mechanical Engineering. 8 
Jan 1990. 8p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-87ER13750. Order Number DE91006922. Source: 
OSTI; NTIS; INIS; GPO Dep. 

By accelerating a gas containing suspended particles or large 
molecules through a converging nozzle, the suspended species 
may be focused and therefore used to write fine lines on a surface. 
Our objective was to study the limits on how narrow this focal re- 
gion could be as a function of particle size. We find that, for 
monodisperse particles with masses m, some 3.6 x 10° times 
larger than the molecular mass m of the carrier gas (diameters 
above some 100A), there is no fundamental obstacle to directly 
write submicron features. However, this conclusion has been 
verified experimentally only with particles larger than 0.1 um. Ex- 
perimental, theoretical and numerical studies on the defocusing 
role of Brownian motion for very small particles or heavy molecules 
have shown that high resolution (purely aerodynamic) focusing is 
impossible with volatile molecules whose masses are typically 
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smaller than 1000 Dalton. For these, the minimal focal diameter af- 
ter optimization appears to be 5,/(m/mp) times the nozzle diameter 
dy. But combinations of focused lasers and aerodynamic focusing 
appear as promising for direct writing with molecular precursors. 
Theoretical and numerical schemes capable of predicting the evo- 
lution of the focusing beam, including Brownian motion effects, 
have been developed, although further numerical work would be 
desirable. 11 refs. 


8922 (DOE/ER/45132-5) Dynamics and pattern selection 
at the crystal-melt interface: Progress report No. 5, March 1, 
1990-February 28, 1991. Cummins, H.Z. City Univ. of New York, 
NY (USA). Research Foundation. 10 Dec 1990. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-84ER45132. Or- 
der Number DE91005376. Source: OSTI; NTIS; GPO Dep. 

This paper discusses dendritic sidebranching; anisotropic surface 
tension; light scattering at the crystal-melt interface; and 
succinonitrite-dye mixtures. 


8923 (DOE/ER/45162-5) A study of the interaction of light 
with surfaces of sub-micron dimensions: Progress report. Pur- 
due Univ., Lafayette, IN (USA). [1990]. 19p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-84ER45162. Order 
Number DE91005709. Source: OSTI; NTIS; GPO Dep. 

This report discusses the following topics: objectives and 
overview; electron distributions from individual clusters; size- 
dependent melting; influence of substrate; shape of supported 
clusters using STM; photoyield from an individual cluster; and elas- 
tic properties of individual clusters. 


8924 (DOE/ER/45191—16) PAC [perturbed angular correla- 
tion] analysis of defect motion by Blume’s stochastic model 
for | = 5/2 electric ole interactions. Evenson, W.E. 
(Brigham Young Univ., Provo, UT (USA). Dept. of Physics and As- 
tronomy); Gardner, J.A.; Wang, Ruiping; Su, Han-Tzong; McKale, 
A.G. Oregon State Univ., Corvallis, OR (USA). Dept. of Physics. 
[1990]. 30p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO6-85ER45191. Order Number DE91005567. Source: 
OSTI; NTIS; GPO Dep. 

Using Blume’s stochastic model and the approach of Winkler 
and Gerdau, we have computed-time-dependent effects on per- 
turbed angular correlation (PAC) spectra due to defect motion in 
solids in the case of | = (5/2) electric quadrupole interactions. We 
report detailed analysis for a family of simple models: “XYZ + Z 
models, in which the symmetry axis of an axial efg is allowed to 
fluctuate among orientations along x, y, and z axes, and a static 
axial efg oriented along the z axis is added to the fluctuating efgs. 
When the static efg is zero, this model is termed the “XYZ” model. 
Approximate forms are given for Go(t) in the slow and rapid fluctu- 
ation regimes, i.e. suitable for the low and high temperature 
regions, respectively. Where they adequately reflect the underlying 
physical processes, these expressions allow one to fit PAC data for 
a wide range of temperatures and dopant concentrations to a sin- 
gle model, thus increasing the uniqueness of the interpretation of 
the defect properties. Application of the models are given for zirco- 
nia and ceria ceramics. 14 refs. 


8925 (ETDE-IT-90-96) Emission of neutrons as a conse- 
quence of titanium-deuterium interaction. De Ninno, A.; 
Frattolillo, A.; Lollobattista, G.; Martinis, L.; Martone, M.; Mori, L.; 
Podda, S.; Scaramuzzi, F. ENEA, Frascati (Italy). Centro Ricerche 
Energia. 1989. 8p. Order Number DE91744412. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The interaction of deuterium gas with titanium has produced a 
flow of neutrons in the experiment reported here. This seems to 
show that it is not necessary to use electrolysis in order to obtain a 
low temperature fusion reaction between deuterium nuclei. The 
experiment confirms also that non-equilibrium conditions are nec- 
essary in order to produce such a phenomenon. 


8926 (FRCEA-TH-280) Experimental study at gas-liquid 
interfaces by neutron reflection. Sun, X.D. Paris-11 Univ., 91 - 
Orsay (France). 1988. 123p. (In French). Order Number 
DE91740766. Source: OSTI; NTIS (US Sales Only). 

We have developed a new technique for studying the gas-liquid 
interface by neutron reflection. The method is based on time of 
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flight (TOF) method which avoids any movement of the sample 
during measurement. It is a great advantage especially for a liquid 
sample. We first describe the theory of neutron reflection. The in- 
dex of reflection is less than unity for most materials, so that total 
reflection may be observed when the angle of incidence is less 
than the critical angle. We show that the properties of a surface can 
be deduced from its neutron reflection near this critical angle. We 
use this method for a polymer solution surface: near the surface 
there is a concentration gradient. Mean field theory and scaling law 
predict a concentration profile obeying a power law. The choice of 
isotopes of the polymer and the solvent changes the interaction 
between the neutron and the material for a given concentration 
_profile. Therefore it is possible to measure the concentration profile 
from a neutron reflection curve. The new experimental results con- 
tain much interesting information. We have compared them to the 
theoretical predictions. The work which we have done permits us 
to determine the characteristics of the optimal experimental 
conditions. These conditions are very useful for building a new re- 
flectometer which will be installed nearby the Orphee reactor. 


8927 (IFUSP-P-770) lonic thermocurrents in natural cal- 
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DE91616522. Source: OSTI; NTIS (US Sales Only); INIS. 

Natural calcium fluoride from Criciuma, Santa Catarina is stud- 
ied. lonic Thermocurrents (ITC) has been used to determine the 
properties of dipole defects present in this crystal. The ITC spec- 
trum of this material shows three bands in the temperature range 
of 80K to 450K. The first one, at 130K, is due to the dipoles 
formed by a trivalent impurity and an interstitial fluorine ion in a 
neighbour site (nnR.°*-F,—). The second one, at 202K, is due to 
the presence of small aggregates of dipoles (like dimers). The last 
band, at 360K, is due to the formation of large clusters. The best 
for these bands was obtained with a continuous distribution model 
with mean activation energies of 0.41eV, 0.595eV and 1.02eV for 
the first, second and third band respectively. Thermal treatments 
can modify the number of dipoles, dimers and clusters present in 
the crystal. Thermal treatments lasting from 15 minutes to 10 hours 
at temperatures between 473K(200°C) and 773K(500°C) were 
used. For thermal treatments at 573K(300°C), the dipoles and the 
dimers are created while the clusters are destroyed as the time of 
thermal treatment increases. At 673K(400°C) the clusters are cre- 
ated while the dipoles and the dimers are destroyed. At 
773K(500°C) the three kinds of defects are destroyed. An equilib- 
rium concentration is observed after 2 to 3 hours of thermal 
treatment. This equilibrium concentration is a function of the ther- 
mal treatment temperature showing a maximum in the investigated 
temperature range, around 573K, for the dipoles and dimers, and 
623K for the clusters. (author). 
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W. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. May 1990. 8p. Or- 
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INIS. 

The specific heat of polycrystalline NiClz.2H20 measured in an 
adiabatic calorimeter by the heat-pulse method between 80 and 
281 K indicates a first-order phase transition at T. = (220.0 + 0.5) 
K. This confirms a crystallographic transformation first detected by 
X-ray and EPR methods. (author). 
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Atomic Energy Research Inst., Tokyo (Japan). May 1990. 778p. 
(CONF-900156—: 2. international symposium on advanced nuclear 
energy research - evolution by accelerators, Mito (Japan), 24-26 
Jan 1990). In Proceedings of the 2nd international symposium on 
advanced nuclear energy research: Evolution by accelerators. Or- 
der Number DE90520334. Source: OSTI; NTIS (US Sales Only); 
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Published in summary form only. SUPERCONDUCTORS/neutron 
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Individual papers in this conference are indexed separately. (LW) 
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1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union confer- 
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parametric (quasi-Cherenkov) instability development in crys- 
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20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. 1 ref. CRYSTALS/electron beams; CRYSTALS/ 
ultrasonic waves; CHERENKOV RADIATION; CRYSTALS; INSTA- 
BILITY; RELATIVISTIC RANGE 


8934 (INIS-SU-220, pp. 17) Orientational dependence of 
electron plane transmission through silicon monocrystals. Er- 
mak, V.P.; Kasilov, V.1.; Kas'yan, S.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
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Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
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8967 (INIS-SU-220, pp. 52) Attenuation of density matrix 
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FOKKER-PLANCK EQUATION; MATRIX ELEMENTS 
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Short note. 1 ref. CHANNELING/antiprotons; CHANNELING/ 
silicon; CHANNELING; ANTIPROTONS; SILICON; COMPUTER- 
IZED SIMULATION; ENERGY SPECTRA; LATTICE VIBRATIONS; 
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R.D.; Verzilov, V.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
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NESS 


8978 (INIS-SU-220, pp. 64) Orientation dependence of an- 
gular distribution of relativistic electron radiation in crystals. 
Antipenko, A.P.; Blazhevich, S.V.; Bochek, G.A. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel'’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28 May 
1990)..In Theses of the reports of the 20. All-union conference on 
physics of charged particle interaction with crystals. Order Number 
DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 fig. ELECTRON CHANNELING/silicon; ANGULAR 
DISTRIBUTION; SILICON; GAMMA RADIATION; GEV RANGE 01- 
10; MONOCRYSTALS; MULTIPLE SCATTERING; ORIENTATION; 
THICKNESS 


8979 (INIS-SU-220, pp. 65) Orientation dependence of 
spectral-angular distributions of relativistic electron gamma 
radiation (7 5-600 MeV) in silicon crystal. Antipenko, A.P.; 
Blazhevich, S.V.; Bochek, G.L. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28 May 1990). In Theses of the re- 
ports of the 20. All-union conference on physics of charged particle 
interaction with crystals. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs., 1 fig. ELECTRON CHANNELING/silicon; AN- 
GULAR DISTRIBUTION; SILICON; GAMMA RADIATION; GEV 
RANGE 01-10; MEV RANGE 01-10; MEV RANGE 10-100; 
MONOCRYSTALS; ORIENTATION; SPECTRAL DENSITY; THICK- 
NESS 


8980 (INIS-SU-—220, pp. 66) Orientation dependence of an- 
gular distribution of ultrarelativistic electron radiation at 
gamma-quantum fixed energies. Agan’yants, A.S.; Vartanov, 
Yu.A.; Karibyan, V.B.; Yaralov, V.Ya. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issiedovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28 May 1990). In Theses of the re- 
ports of the 20. All-union conference on physics of charged particle 
interaction with crystals. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ELECTRON CHANNELING/diamonds; ANGU- 
LAR DISTRIBUTION; DIAMONDS; GAMMA RADIATION; GEV 
RANGE 01-10; INCIDENCE ANGLE; MEV RANGE 100-1000; 
MONOCRYSTALS; THICKNESS 


8981 (INIS-SU—220, pp. 66) Radiation-induced polarization 
of relativistic electron and positron beams in bent crystals. 
Arutyunov, V.A.; Kudryashov, N.A.; Mishin, O.A.; Samsonov, V.M.; 
Strikhanov, M.N. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lissledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. CRYSTALS/electrons; CRYSTALS/positrons; BEND- 
ING; CRYSTALS; ELECTRONS; POSITRONS; ENERGY LOSSES; 
KINETIC EQUATIONS; MULTIPLE SCATTERING; POLARIZED 
BEAMS; SPIN ORIENTATION 


8982 (INIS-SU-220, pp. 67) Fast charged particle radia- 
tion in bent crystals. Arutyunov, V.A.; Kudryashov, N.A.; 
Samsonov, V.M.; Strikhanov, M.N. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
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Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28 May 1990). In Theses of the re- 
ports of the 20. All-union conference on physics of charged particle 
interaction with crystals. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CHARGED PARTICLES/crystals; BENDING; 
BREMSSTRAHLUNG; CRYSTALS; COHERENT RADIATION; NU- 
MERICAL SOLUTION 


8983 (INIS-SU-220, pp. 71) Relativistic electron channel- 
ing and radiation in PbTiO, para- and ferrophase crystal. 
Malyshevskij, V.S.; Potapov, S.N. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28 May 1990). In Theses of the re- 
ports of the 20. All-union conference on physics of charged particle 
interaction with crystals. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 tab. ELECTRON CHANNELING/monocrystals; TI- 
TANATES/crystal-phase transformations; ELECTROMAGNETIC 
RADIATION; MONOCRYSTALS; LEAD COMPOUNDS; MEV 
RANGE 10-100; MOLIERE THEORY; ORIENTATION; THOMAS- 
FERMI MODEL; TITANATES 


8984 (INIS-SU-220, pp. 67-68) Correlation between kine- 
matic and dynamic regime of parametric X radiation of fast 
charged particles in crystals. Lepko, V.P.; Nasonov, N.N.; 
Safronov, A.G. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (in Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. CHARGED PARTICLES/crystals; ANGULAR DISTRI- 
BUTION; CRYSTALS; ENERGY DEPENDENCE; ORIENTATION; 
SPECTRAL DENSITY; THICKNESS; X RADIATION; X-RAY 
DIFFRACTION 


8985 (INIS-SU-—220, pp. 68-69) Magnetic parametric radia- 
tion of charged particles in crystals. Klejner, V.P.; Nasonov, 
N.N. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. CHARGED PARTICLES/crystals; ANALYTICAL SO- 
LUTION; ANGULAR DISTRIBUTION; CRYSTALS; COHERENT 
SCATTERING; COULOMB SCATTERING; FERROMAGNETIC MA- 
TERIALS; PHOTON EMISSION; SPECTRAL DENSITY 


(INIS-SU-220, pp. 69) Interference between charged 
particle coherent bremsstrahlung and paramagnetic radiation 
mechanisms in crystals. Grubich, A.O.; Klejner, V.P.; Nasonov, 
N.N. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 


Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 
1990. 170p. (in Russian). (CONF-9005296—: 20. All-Union confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. CHARGED PARTICLES/crystals; ANGULAR DIS- 
TRIBUTION; BREMSSTRAHLUNG; CRYSTALS; COHERENT 
SCATTERING; INCIDENCE ANGLE; INTERFERENCE; SPEC- 
TRAL DENSITY; X RADIATION 
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8987 (INIS-SU-220, pp. 70) Quasi-resonance character of 
channeled electron motion. Borovik, A.S.; Kovaleva, E.A.; 
Malyshevskij, V.S. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-Issledovatel'skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. 2 refs. ELECTRON CHANNELING/monocrystals; 
COMPUTERIZED SIMULATION; ELECTROMAGNETIC RADIA- 
TION; MONOCRYSTALS 


8988 (INIS-SU-220, pp. 76) Theory of resonance plane 
dechanneling in superlattices with stressed layers. Rud’ko, 
V.N. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 
1990. 170p. (in Russian). (CONF-9005296—: 20. All-Union confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. CHANNELING/superlattices; ANGULAR  DIS- 
TRIBUTION; CHANNELING; SUPERLATTICES; CRYSTALS; 
DEFORMATION; DIFFERENTIAL EQUATIONS; INCIDENCE AN- 
GLE; POTENTIALS 


8989 (INIS-SU-220, pp. 72) On radiation collisional line 
widths during plane channeling. Mikheev, S.A. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28 May 
1990). In Theses of the reports of the 20. All-union conference on 
physics of charged particle interaction with crystals. Order Number 
DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ELECTRON CHANNELING/diamonds; ELEC- 
TROMAGNETIC RADIATION; DIAMONDS; ELECTRON-ATOM 
COLLISIONS; LATTICE VIBRATIONS; LINE WIDTHS; 
MONOCRYSTALS; NUMERICAL SOLUTION 


8990 (INIS-SU-220, pp. 72) Effect of isomorphic point de- 
fects on the characteristics of channeled electron radiation. 
Mikheev, S.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssiedovatel'skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. ELECTRON CHANNELING/monocrystals; ELEC- 
TROMAGNETIC RADIATION; MONOCRYSTALS; LINE WIDTHS; 
POINT DEFECTS; SCATTERING; SPECTRAL SHIFT 


8991 (INIS-SU-220, pp. 73) Study of electron de 
distribution by radiation linear spectra in crystal during chan- 
neling. Mikheev, S.A.; Tulupov, A.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (in Russian). (CONF-9005296-: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28 May 1990). In Theses of the re- 
ports of the 20. All-union conference on physics of charged particle 
interaction with crystals. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ELECTRON CHANNELING/diamonds; ELECTRO- 


‘MAGNETIC RADIATION; DIAMONDS; ELECTRON DENSITY; 


MONOCRYSTALS; POTENTIALS; SPECTRA 





8992 (INIS-SU-220, pp. 74) Threshold and polarization 
characteristics of radiation in crystals induced by high- 
frequency acoustic waves. Polikarpov, |.V. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Russian). 
(CONF-9005296-—: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28 May 1990). 
In Theses of the reports of the 20. All-union conference on physics 
of charged particle interaction with crystals. Order Number 
DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. CRYSTALS/ultrasonic waves; ANGULAR DIS- 
TRIBUTION; CHANNELING; CRYSTALS; X RADIATION 


8993 (INIS-SU-220, pp. 75) Asymmetrical angular depen- 
dence of positron radiation during resonance dechanneling in 
superlattices. Rud’ko, V.N. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28 May 1990). In Theses of the re- 
ports of the 20. All-union conference on physics of charged particle 
interaction with crystals. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. POSITRON CHANNELING/superiattices; ANGULAR 
DISTRIBUTION; CRYSTALS; ELECTROMAGNETIC RADIATION; 
SUPERLATTICES 


8994 (INIS-SU—220, pp. 77) Parametric radiation in soft X- 
ray range. Apanasevich, A.P.; Yarmolkevich, V.A. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel'skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28 May 
1990). In Theses of the reports of the 20. All-union conference on 
physics of charged particle interaction with crystals. Order Number 
DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 2 refs. ELECTRON CHANNELING/superliattices; AN- 
GULAR- DISTRIBUTION; SUPERLATTICES; LAYERS; MEV 
RANGE 01-10; SOFT X RADIATION; SPECTRAL DENSITY 


8995 (INIS-SU-220, pp. 78) Resonance transition radia- 
tion in one-dimensional superlattices. Apanasevich, A.P.; 
Yarmolkevich, V.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. 2 refs. ELECTRON CHANNELING/superlattices; AN- 
GULAR DISTRIBUTION; SUPERLATTICES; LAYERS; SOFT X 
RADIATION; THICKNESS; TRANSITION TEMPERATURE 


8996 (INIS-SU-220, pp. 79) Ultrarelativistic positronium 
transmission through substance. Kunashenko, Yu.P. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28 May 
1990). In Theses of the reports of the 20. All-union conference on 
physics of charged particle interaction with crystals. Order Number 
DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. POSITRONIUM/monocrystals; AMORPHOUS 
STATE; BINARY ENCOUNTER METHOD; COMPUTERIZED 
SIMULATION; INCIDENCE ANGLE; ORIENTATION; POSITRON- 
IUM; MONOCRYSTALS; PROBABILITY; RELATIVISTIC RANGE; 
TRANSMISSION 
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8997 (INIS-SU-220, pp. 80) Polarization of electron hard 
bremsstrahlung in silicon crystal during incidence along crys- 
tallographic plane. Kasilov, V.l.; Kas'yan, S.V.; Kokhnyuk, K.S. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296—: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28 May 1990). In Theses of the reports of the 20. All- 
union conference on physics of charged particle interaction with 
crystals. Order Number DE91003054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. SiLICON/electron beams; BREMSSTRAHLUNG; 
GAMMA RADIATION; INCIDENCE ANGLE; MESONS; MEV 
RANGE 100-1000; MONOCRYSTALS; ORIENTATION; PHOTO- 
PRODUCTION; POLARIZATION; SILICON 


8998 (INIS-SU-220, pp. 81) Orientational dependence of 
spectral-angular distributions of low energy radiation by rela- 
tivistic electrons in thick crystals. Kasilov, V.|.; Lapin, N.1.; 
Nasonov, N.N.; Fomin, S.P.; Shul’ga, N.F. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Russian). 
(CONF-9005296-—: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28 May 1990). 
In Theses of the reports of the 20. All-union conference on physics 
of charged particle interaction with crystals. Order Number 
DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. 1 ref., 1 fig. ELECTRON CHANNELING/silicon; AN- 
GULAR DISTRIBUTION; SILICON; GAMMA RADIATION; GEV 
RANGE 01-10; INCIDENCE ANGLE; MONOCRYSTALS; ORIEN- 
TATION; SPECTRAL DENSITY 


8999 (INIS-SU-220, pp. 82) Study of electromagnetic 
shower developed under high energy electron and photon ef- 
fect in tungsten oriented crystals. Baskov, V.A.; Ganenko, V.B.; 
Gushchin, V.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. 2 refs. TUNGSTEN/electron beams; TUNGSTEN/ 
photon beams; CASCADE SHOWERS; CRYSTALS; GEV RANGE 
10-100; LOW TEMPERATURE; MEDIUM TEMPERATURE; 
ORIENTATION; TEMPERATURE DEPENDENCE; THICKNESS; 
TUNGSTEN 


9000 (INIS-SU-220, pp. 83) Experimental investigation of 
a hard part of radiation spectrum of channeled electrons. An- 
dreyashkin, M.Yu.; Vorob’ev, S.A.; Zabaev, V.N.; Naumenko, G.A.; 
Potylitsyn, A.P. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. 4 refs. ELECTRON CHANNELING/monocrystals; DI- 
AMONDS; MONOCRYSTALS; GAMMA RADIATION; INCIDENCE 
ANGLE; ORIENTATION 


9001 (INIS-SU-220, pp. 85) Characteristics of relativistic 
electron radiation in tungsten ideal crystal. Amosov, K.Yu.; 
Babadzhanov, R.D.; Balayan, A.S. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (in Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
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with crystals, Moscow (USSR), 28 May 1990). In Theses of the re- 
ports of the 20. All-union conference on physics of charged particle 
interaction with crystals. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ELECTRON CHANNELING/tungsten; ANGULAR 
DISTRIBUTION; TUNGSTEN; GAMMA RADIATION; LOW TEM- 
PERATURE; MEDIUM TEMPERATURE; MEV RANGE 100-1000; 
MONOCRYSTALS; ORIENTATION; TEMPERATURE DEPEN- 
DENCE 


9002 (INIS-SU-220, pp. 86) Operator method for calcula- 
tion of radiation spectra of axially channeling charged 
particles. Nichipor, |.V.; Feranchuk, |.D.; Ul’yanenkov, A.P. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296-: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28 May 1990). In Theses of the reports of the 20. All- 
union conference on physics of charged particle interaction with 
crystals. Order Number DE91003054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. 2 refs. CHANNELING/crystals; CHANNELING; 
CRYSTALS; CHARGED PARTICLES; COMPUTER CALCULA- 
TIONS; ELECTROMAGNETIC RADIATION; ENERGY SPECTRA; 
MATRIX ELEMENTS; WAVE FUNCTIONS 


9003 (INIS-SU-220, pp. 87) Parametric X radiation in gal- 
lium arsenide crystal. Afanasenko, V.P.; Baryshevskij, V.G.; 
Zuevskij, R.F. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. 3 refs. GALLIUM ARSENIDES/electron beams; 
ANGULAR DISTRIBUTION; MEV RANGE 100-1000; MONOCRYS- 
TALS; MULTIPLE SCATTERING; X RADIATION; X-RAY 
DIFFRACTION 


9004 (INIS-SU-220, pp. 88) Diffraction anomalies spectral- 
angular distribution of relativistic electron radiation in crystals. 
Baryshevskij, V.G.; Batrakov, K.G.; Dubovskaya, |.Ya. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel'skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28 May 
1990). In Theses of the reports of the 20. All-union conference on 
physics of charged particle interaction with crystals. Order Number 
DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CRYSTALS/electron beams; ANGULAR DISTRIBU- 
TION; CRYSTALS; RELATIVISTIC RANGE; SPECTRAL DENSITY; 
THICKNESS; X RADIATION; X-RAY DIFFRACTION 


9005 (INIS-SU-220, pp. 89) Parametric X radiation of the 
case of multiwave diffraction. Dubovskaya, |.Ya.; Chyong Ba 
Kha; Le T’en Khaj. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (in Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28 May 1990). In Theses of the reports of the 
20. All-union conference on physics of charged particle interaction 
with crystals. Order Number DE91003054. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short note. 4 refs. X RADIATION/crystals; ANGULAR DISTRIBU- 
TION; DISPERSION RELATIONS; S MATRIX; SCATTERING; 
THICKNESS; CRYSTALS; X-RAY DIFFRACTION 


9006 (INIS-SU-220, pp. 90) Spectral-angular characteris- 
tics of surface parametric X radiation. Andriyanchik, A.A.; 
Dubovskaya, !.Ya.; Kaminskij, ALN. AN SSSR, Moscow (USSR); 
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Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28 May 1990). In Theses of the re- 
ports of the 20. All-union conference on physics of charged particle 
interaction with crystals. Order Number DE91003054. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. 3 refs. X RADIATION/monocrystals; CARBON; 
DIAMONDS; ELECTRON BEAMS; GERMANIUM; INCIDENCE AN- 
GLE; MEV RANGE 100-1000; SURFACES; MONOCRYSTALS 


9007 (INIS-SU-220, pp. 91) Orientation dependence of 
bremsstrahlung yield from laminar structure. Dudchik, Yu.!.; Ko- 
marov, F.F.; Lobotskij, D.G.; Solov’ev, V.S.; Tishkov, V.S. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296-—: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28 May 1990). In Theses of the reports of the 20. All- 
union conference on physics of charged particle interaction with 
crystals. Order Number DE91003054. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short note. ALUMINIUMelectron beams; TANTALUM/ 
electron beams; ALUMINIUM; ANGULAR DISTRIBUTION; 
BREMSSTRAHLUNG; INTERFACES; KEV RANGE 10-100; LAY- 
ERS; SILICON; SUBSTRATES; TANTALUM; X RADIATION 


9008 (INIS-SU-220, pp. 38) Effect of longitudinal discrete 
lattice on the intensity of secondary processes during mean 
energy ion channeling. Kirilyuk, A.P.; Molodkin, V.B. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel'’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28 May 
1990). In Theses of the reports of the 20. All-union conference on 
physics of charged particle interaction with crystals. Order Number 
DE91003054. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ION CHANNELING/monocrystals; ATOMIC DIS- 
PLACEMENTS; INCIDENCE ANGLE; MONOCRYSTALS; KEV 
RANGE 10-100; ORIENTATION; POTENTIALS 


9009 (LA-UR-90-4214) The nonlinear Schroedinger equa- 
tion on a disordered chain. Scharf, R.; Bishop, A.R. Los Alamos 
National Lab., NM (USA). 1990. 28p. Sponsored by Deutsche 
Forschungsgemeinschaft - DFG (German Research Partnership); 
U.S. DOE Office of Administration and Human Resource Manage- 
ment; European Science Foundation; North Atlantic Treaty 
Organization. DOE Contract W-7405-ENG-36. Grant RG674-88. 
(CONF-9010286—1: Physics nonlinearity with disorder international 
workshop, Tashkent (USSR), 1-7 Oct 1990). Order Number 
DE91005881. Source: OSTI; NTIS; INIS; GPO Dep. 

The integrable-lattice nonlinear Schroedinger equation is a unique 
model with which to investigate the effects of disorder on a discrete 
integrable dynamics, and its interplay with nonlinearity. We first re- 
view some features of the lattice nonlinear Schroedinger equation 
in the absence of disorder and introduce a 1- and 2-soliton collec- 
tive variable approximation. Then we describe the effect of different 
types of disorder: attractive and repulsive isolated impurities, spa- 
tially periodic potentials, random potentials, and time dependent 
(kicked) long wavelength perturbations. 18 refs., 15 figs. 


9010 (ORNL/FTR-3831) [The use of parallel computers 
and multiple scattering Green function methods in condensed 
matter physics]: Foreign trip report, November 6, 1990- 
November 17, 1990. Stocks, G.M. Oak Ridge National Lab., TN 
(USA). 30 Nov 1990. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE91005351. Source: OSTI; NTIS; GPO Dep. 

The traveler presented invited lectures “Parallelizing the Multiple 
Scattering KKR and KKR-CPA Codes” at a workshop on “Parallel 
Codes and Algorithms for Electronic Structure of Solids,” held at 
the Science and Engineering Research Council (SERC) Daresbury 
Laboratory, and “SCF-KKR-CPA Calculations” at a meeting on 





“KKR” and related scattering theory, held at the University of Bris- 
tol. The Daresbury meeting reviewed the use of massively parallel 
computers in condensed matter physics, an area in which ORNL is 
playing a leading role. The Bristol meeting highlighted the great 
progress that has been made in recent years in the first principles 
theory and calculation of the properties of materials based on 
multiple-scattering Green function methods. This is an area in 
which, historically, ORNL has had a strong presence. The traveler 
collaborated with scientists at SERC Daresbury Laboratory on the 
use of the massively parallel INTEL i860 supercomputer in the cal- 
culation of the electronic and ground state properties of alloys and 
high T-superconductors. At the Universities of Warwick and Bristol, 
the traveler collaborated with Dr. J. B. Staunton and Prof. B. L. Gy- 
orffy on spin, charge, and pairing fluctuations in the Hubbard 
model. 


9011 (SAND-90-1787C) X-ray reflectivity measurements 
of surface roughness using energy dispersive detection. Cha- 
son, E.; Warwick, D.T. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 7p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-901 105-32: Fall meeting 
of the Materials Research Society, Boston, MA (USA), 24 Nov - 1 
dec 1990). Order Number DE91004819. Source: OSTI; NTIS; 
GPO Dep. 

We describe a new technique for measuring x-ray reflectivity us- 
ing energy dispersive x-ray detection. The benefits of this method 
are the use of a fixed scattering angle and parallel detection of all 
energies simultaneously. These advantages make the technique 
more readily useable with laboratory x-ray sources and more 
compatible with growth chambers. We find excellent agreement be- 
tween the calculated Fresnel reflectivity and the reflectivity obtained 
from a smooth Ge (001) surface. Reflectivities obtained during 500 
eV Xe ion bombardment of Ge surfaces demonstrate the sensitivity 
of the technique to be better than 1 A. 9 refs., 4 figs. 


9012 (SAND—90-2558C) Interfacial force sensor with 
force-feedback control. Joyce, S.A.; Houston, J.E.; Smith, B.K. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 1ip. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-901244-3: 1990 international electron device 
conference, San Francisco, CA (USA), 10-12 Dec 1990). Order 
Number DE91004897. Source: OSTI; NTIS; GPO Dep. 

A new interfacial force microscope capable of measuring the 
forces between two surfaces over the entire range of surface sepa- 
rations, up to contact, has been developed. The design is centered 
around a differential capacitance displacement sensor where the 
common capacitor plate is supported by torsion bars. A force- 
feedback control system balances the interfacial forces at the 
sensor, maintaining the common capacitor plate at its rest position. 
This control eliminates the instability which occurs with the conven- 
tional cantilever-based force sensors when the attractive force 
gradient exceeds the mechanical stiffness of the cantilever. The 
ability to measure interfacial forces at surface separations smaller 
than this instability point using the feedback control is demon- 
strated. 11 refs., 3 figs. 


9013 (SHIM-89, pp. 21-25) Defect formation in insulators 
under dense electronic excitation. Itoh, N. (Nagoya Univ., (JP). 
Dept of Physics). Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283—: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 

The radiation damage induced by electronic excitation of insula- 
tors and the possible correlation with track effects are discussed. 
The purpose of the work is to explore the extent to which the dam- 
age induced by dense electronic excitation can explain the heavy 
ion track effects. The localization of excitons and electron-hole 
pairs and the evolution of Frenkel pairs from self trapped excitons 
are studied. The relaxation of excitons under dense electronic exci- 
tation in insulators of groups | and Il is analyzed. 


9014 (SHIM-89, pp. 27-31) Structure and diffusion proper- 
tles of latent jon tracks. Spohr, R. (Gesellschaft fuer 
Schwerionenforschung m.b.H. Darmstadt, (DE)); Albrecht, D.; Arm- 
bruster, P.; Schaupert, K. Grand Accelerateur National d’lons 
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Lourds (GANIL), 14 - Caen (France). 1989. (CONF-8905283—: 
SHIM 89: 1. international symposium on swift heavy ions in matter, 
Caen (France), 16-19 May 1989). In Swift Heavy lons in Matter. 
262p. Order Number DE91740666. Source: OSTI; NTIS (US Sales 
Only). 

Small-angle scattering of x rays and neutrons enables to deter- 
mine the radial density distribution of latent ion tracks as function of 
the deposited energy per unit path length. Assuming a Gaussian- 
shape radial defect distribution, the diffusion along latent tracks can 
be described as a network of interconnected voids. The electric 
analogue of this network is used to interpret the experimental data. 


9015 (SHIM-89, pp. 101-103) Resonant dielectronic exci- 
tation in crystal channels. Datz, S. (Oak Ridge National Lab. TN 
(US)); Vane, C.R.; Dittner, P.F.; Giese, J.P.; Gomez del Campo, J.; 
Jones, N.L.; Krause, H.F.; Miller, P.D.; Schulz, M.; Schone, H. 
Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France). 1989. Contract DE-ACO5-840R21400. (CONF-8905283-: 
SHIM 89: 1. international symposium on swift heavy ions in matter, 
Caen (France), 16-19 May 1989). In Swift Heavy lons in Matter. 
262p. Order Number DE91740666. Source: OSTI; NTIS (US Sales 
Only). 

Energetic ions traveling through crystals under channeling condi- 
tions and interacting with loosely bound electrons are investigated. 
The hypothesis that the ions traveling through a dense electron gas 
experience events similar to those in a dense plasma is tested. 
The effects due to resonant dielectronic excitation are investigated 
in one-electron ions of Si, S and Ca by electron collisions while 
passing through a < 110 > axial channel in a silicon crystal. 


9016 (SHIM-89, pp. 131-135) Electron emission from 
heavy ion penetration through solids. Groeneveld, K.O. (Frank- 
furt Univ. (DE). Inst. fuer Kernphysik). Grand Accelerateur National 
d'lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283—: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The informations which can be obtained from the analysis of 
electron emission from heavy ion penetration through solids are 
discussed. Electron emission parameters are used as a probe for 
sounding the ion/solid interactions. The electron production domi- 
nating mechanisms are examined. An example of a cusp electron 
velocity spectrum from Ni penetrating in thin carbon foils is ana- 
lyzed. The detection of shock electrons is examined. The mean 
free paths for charge exchange are observed to be in the order 
practical foil thickness. Moreover, both single collision properties 
and collective excitation coin the ejected measured electrons. 


9017 (SHIM-89, pp. 181-183) Experimental aspects of 
S.H.LC. (Swift Heavy lon Channeling). Andriamonje, S. 
(Bordeaux-1 Univ., 33 - Gradignan (FR). Centre d'Etudes Nucle- 
aires); Anne, R.; Castro Faria, N.V. de; Chevallier, M.; Gaillard, 
M.J.; Genre, R.; Farizon-Mazuy, B.; Poizat, J.C.; Remillieux, J.; 
Toulemonde, M. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1989. (CONF-8905283—: SHIM 89: 
1. international symposium on swift heavy ions in matter, Caen 
(France), 16-19 May 1989). In Swift Heavy lons in Matter. 262p. 
Order Number DE91740666. Source: OSTI; NTIS (US Sales Only). 
The mean stopping power experienced by the ions of exit charge 
Z and the charge distribution are measured. The experimental set 
up description is summarized. The experiments were performed at 
GANIL, using hydrogenoid Xenon ions, with 25 MeV/u on a silicon 
crystal target. The ion channeling and energy losses are mea- 
sured. The results concerning the Lyman alpha lines intensity and 
Xe36* transmission as a function of the crystal orientation are pre- 
sented. The suitability of LISE device, for investigating crystalline 
effects in heavy ion charge exchange phenomena, is confirmed. 


9018 (SHIM-89, pp. 185) Energy loss of channeled ions: 
the case of very thin crystals. Neskovic, N. (institut za Nuklearne 
Nauke Boris Kidric, Belgrade (YU)); Ciric, D. Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283-: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
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lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

Published in summary form only. ION CHANNELING/energy 
losses; ION CHANNELING/perturbation theory; CRYSTAL 
LATTICES; LATTICE PARAMETERS; THICKNESS; IMPACT PA- 
RAMETER; SCATTERING; MONTE CARLO METHOD; MEV 
RANGE 01-10; OXYGEN IONS; ENERGY SPECTRA; GOLD 


9019 (SHIM-89, pp. 191) The channeling of scattered re- 
colls in a silicon single crystal. Karamyan, S.A. (Joint Inst. for 
Nuclear Research, Dubna (SU)). Grand Accelerateur National 
d'lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283-: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

Published in summary form only. SILICON 28 TARGET/ion chan- 
neling; CRYSTAL LATTICES; ALUMINIUM 27 BEAMS; ARGON 40 
BEAMS; XENON 129 BEAMS; REFLECTION; CROSS SEC- 
TIONS; ELASTIC SCATTERING; INELASTIC SCATTERING; 
ANGULAR DISTRIBUTION; BACKSCATTERING; ENERGY SPEC- 
TRA; ENERGY YIELD; KINETIC ENERGY; PARTICLE TRACKS 


9020 (SHIM-89, pp. 193-195) Strong dynamic perturba- 
tions of transient magnetic fields In ferromagnetic FE and GD 
under heavy ion bombardment. Speidel, K.H. (Tectinische Univ. 
Muenchen, Garching, (DE)); Knopp, M.; Cub, J.; Karle, W.; Reuter, 
U.; Simonis, H.J.; Hagelberg, F.; Gerber, J.; Tandon, P.N. Grand 
Accelerateur National d'lons Lourds (GANIL), 14 - Caen (France). 
1989. (CONF-8905283-: SHIM 89: 1. international symposium on 
swift heavy ions in matter, Caen (France), 16-19 May 1989). In 
Swift Heavy lons in Matter. 262p. Order Number DE91740666. 
Source: OSTI; NTIS (US Sales Only). 

Comparative measurements of transient magnetic fields, per- 
formed in Fe and Gd with *4 Mg, 28 Si and © Ni nuclear probes, 
are discussed. Oxygen, Nickel and Silicon beams were applied al- 
ternatively for Coulomb excitation of the nuclear probes first 2* 
state and providing ion velocities as similar as possible for each 
probe. The technique of perturbed particle - gamma angular corre- 
lation was employed. The observations suggest that heavy Ni 
beams reduce the magnetization of the ferromagnet and hence the 
polarization available for the transient magnetic fields at the probe 
ion. Moreover, for low energy losses associated with light ion 
beams, essentially no reductions in the transient magnetic fields 
were observed. 


9021 (SHIM-89, pp. 197-199) Hydrogen cluster emission 
under *2S bombardment at energies larger than 1 MeV/A. 
Riggi, F. (Catania, Univ. (IT). Ist. di Fisica). Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France). 1989. (CONF- 
8905283—: SHIM 89: 1. international symposium on swift heavy 
ions in matter, Caen (France), 16-19 May 1989). In Swift Heavy 
lons in Matter. 262p. Order Number DE91740666. Source: OSTI; 
NTIS (US Sales Only). 

The results of the experiment on the desorption yield of hydro- 
gen clusters ions from organic films using a °*S beam with 0.7-3 
MeV/A are reported. A time-of-flight spectrometer was employed. 
The sulfur beam is scattered by a '®” Au target and hit a Si detec- 
tor after desorbing secondary ions from the exit surface of the 
sample. The time-of-flight spectrum of light positive ions desorbed 
and the energy dependence features of the yield for hydrogen 
cluster emission are shown. Comparisons with theoretical ap- 
proaches are performed. 


9022 (SHIM-89, pp. 223) The effect of swift ions heavier 
than Ar on a Ge single crystal and a new mechanism of au- 
torecrystallization. Karamyan, S.A. (Joint Inst. for Nuclear 
Research, Dubna (SU)); Oganessian, Y.T.; Bugrov, V.N. Grand Ac- 
celerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1989. (CONF-8905283—: SHIM 89: 1. international symposium on 
swift heavy ions in matter, Caen (France), 16-19 May 1989). In 
Swift Heavy lons in Matter. 262p. Order Number DE91740666. 
Source: OSTI; NTIS (US Sales Only). 

Published in summary form only. GERMANIUM/recrystallization; 
MONOCRYSTALS/physical radiation effects; GERMANIUM; RE- 
CRYSTALLIZATION; CRYSTAL DEFECTS; ARGON 40 BEAMS; 
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COPPER 63 BEAMS; KRYPTON 84 BEAMS; XENON 129 
BEAMS; XENON 136 BEAMS; MEV RANGE 10-100; MEV RANGE 
100-1000; MONOCRYSTALS; PARTICLE TRACKS 


9023 (UCRL-JC—104563) Preprocessing of ion microto- 
mography data for improved reconstruction quality. Weirup, 
D.L. (Lawrence Livermore National Lab., CA (USA)); Pontau, A.E.; 
Antolak, A.J.; Morse, D.H.; Bench, G.; Cholewa, M.; Saint, A.; 
Lege, G.J.F. Lawrence Livermore National Lab., CA (USA). 29 Nov 
1990. 10p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48 ;AC04-76DR00789. (CONF-901105-44: Fall 
meeting of the Materials Research Society, Boston, MA (USA), 24 
Nov - 1 dec 1990). Order Number DE91005420. Source: OSTI; 
NTIS; GPO Dep. 

In lon Microtomography (IMT), material densities are determined 
from the energy lost by ions as they pass through a specimen. For 
fine-scale measurements with micron-size beams, mechanical 
stability and precision of motion can impact the quality of the re- 
construction. We describe several preprocessing procedures used 
to minimize imperfect specimen manipulation, including adjustment 
of the center of mass motion in sinograms and correction for 
vertical translations. In addition, the amount of noise in the recon- 
struction is reduced by utilizing median (as opposed to mean) ion 
energy loss values for density determinations. Furthermore, partic- 
ular portions of the sampled image can be enhanced with minimal 
degradation of spatial resolution by a judicial choice of spatial filter 
in the reconstruction algorithm. The benefits and limitations of 
these preprocessing techniques are discussed. 


9024 (UCRL-JC—105036) Optical characterization of dam- 
age resistant “kilolayer” rugate filters. Elder, M.L.; Jancaitis, 
K.S.; Milam, D.; Campbell, J.H. Lawrence Livermore National Lab., 
CA (USA). 17 Dec 1990. 12p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-9010287—4: 22. 
boulder damage symposium, Boulder, CO (USA), 25-26 Oct 1990). 
Order Number DE91006245. Source: OSTI; NTIS; INIS; GPO Dep. 

Multilayer dielectric optical coatings produced by high tempera- 
ture plasma-assisted chemical vapor deposition (PCVD) have been 
previously shown to have very high surface and bulk damage 
thresholds (above 40J/cm?). Because these experimental coatings 
are deposited on tubular substrates, conventional wavelength scan- 
ning cannot accurately measure the coating peak reflectance and 
bandwidth. Measurement of the variation of transmittance with inci- 
dence angle at fixed wavelength permits analysis of the coating 
spectral response. The results indicate that the PCVD coatings be- 
have as nearly “ideal” rugate filters. Their optical performance 
agrees well with that predicted for a rugate by Southwell’s coupled- 
wave theory and by the characteristic-matrix model. These 
1000-layer-pair filters have maximum reflectances exceeding 
99.9%, peak reflectance wavelengths within 0.5% of the design 
wavelength, and FWHM bandwidths narrower than 10 nm. Minor 
perturbations to the ideal rugate sinusoidal profile do not apprecia- 
bly affect the coating optical performance. Comparison with 
calculations suggest that the only significant deviation of the PCVD 
structure from that of an ideal rugate is a small (0.7%) drift in the 
index period. Excellent optical performance and high damage resis- 
tance makes PCVD rugate coatings potentially useful for several 
high power laser applications. 13 refs., 7 figs. 


9025 (UCRL-JC—105438) The All Particle Monte Carlo 
method: Atomic data files. Rathkopf, J.A.; Cullen, D.E.; Perkins, 
S.T. Lawrence Livermore National Lab., CA (USA). 6 Nov 1990. 
lip. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (CONF-9011149-7: 1990 nuclear explosives 
code developers’ conference, Monterey, CA (USA), 6-9 Nov 1990). 
Order Number DE91006250. Source: OSTI; NTIS; GPO Dep. 

Development of the All Particle Method, a project to simulate the 
transport of particles via the Monte Carlo method, has proceeded 
on two fronts: data collection and algorithm development. In this 
paper we report on the status of the data libraries. The data collec- 
tion is nearly complete with the addition of electron, photon, and 
atomic data libraries to the existing neutron, gamma ray, and 
charged particle libraries. The contents of these libraries are sum- 
marized. 
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Refer also to citation(s) 7747, 7752, 7754, 7755, 7756, 7757, 
7758, 7759, 7760, 7761, 7764, 7766, 7769, 7772, 7773, 7776, 
7783, 7789, 7792, 7801, 8600 


9026 (IS-M-655) Viscous flux motion in anisotropic type- 
Il superconductors in low fields. Hao, Zhidong (Ames Lab., IA 
(USA)); Clem, J.R. lowa State Univ. of Science and Technology, 
Ames, IA (USA). [1990]. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-82. (CONF-900944-33: 
Applied superconductivity conference, Aspen, CO (USA), 24-28 
Sep 1990). Order Number DE91006675. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Bardeen-Stephen model of viscous flux motion in isotropic 
Type-ll superconductors is extended to the anisotropic case char- 
acterized by a phenomenological effective mass tensor m;. When 
the magnetic field is low and the vortex lines are aligned along one 
of the three principal axes, simple expressions for the viscosity ten- 
sor nj of the viscous flux motion are obtained as functions of mj 
and the normal state conductivity tensor oj for temperature T close 
to the critical temperature T.. For the high-temperature oxide su- 
perconductors the theory predicts that mp'*):np°):ne(®) = 1:47:37°, 
where 7) is the viscosity for the motion along the i-axis of a 
vortex parallel to the j-axis and + = ,/m</ma is the anisotropy pa- 
rameter (mj, i = a,b,c, are the principal values of the mass tensor 
satisfying ma + Mp, < Mc). 9 refs., 1 fig. 


9027 (LA-UR-90-4418) Effects of processing parameters 
on the laser deposition of high temperature superconducting 
thin films. Nogar, N.S.; Castain, R.; Dye, R.C.; Foltyn, S.; Muen- 
chausen, R.E.; Wu, X.D. Los Alamos National Lab., NM (USA). 
[1990]. 7p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
W-7405-ENG-36. (CONF-901105—53: Fall meeting of the Materials 
Research Society, Boston, MA (USA), 24 Nov - 1 dec 1990). Order 
Number DE91005937. Source: OSTI; NTIS; GPO Dep. 

Y2O3 pressed powders were ablated by pulses from a XeCl ex- 


cimer laser, operating at 308 nm, 150 mJ/pulse, ~15 nsec/pulse 
and 20 Hz. Emission spectra from Y* and YO* were recorded as a 
function of ambient oxygen pressure in the range 10-5 - 4 x 
10-' Torr, at a laser fluence of + 4J/cm?. A kinetic model is devel- 
oped to describe the results, and the application to production of 
laser-deposited high-temperature superconductor thin films is dis- 
cussed. 13 refs., 4 figs. 


9028 (ORNL/FTR-3859) [Neutron scattering studies of the 
high-temperature superconducting materials}: Foreign trip re- 
port, December 8, 1990-December 21, 1990. Mook, H.A. Jr. Oak 
Ridge National Lab., TN (USA). 4 Jan 1991. 8p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE91006016. Source: OSTI; NTIS; GPO Dep. 

The traveler was given beam time at the ILL to continue neutron 
scattering work on high-temperature superconductivity. The unique 
facilities at the ILL for both high-energy and low-energy neutron in- 
strumentation made the experiments possible. The measurements 
consisted of two basic types. The first of these is the study of the 
nature of spin fluctuations in high-T.materials. This work is funda- 
mental to the mechanism that is responsible for the high-transition 
temperatures. The second consisted of experiments on the flux 
lattice in high-temperature superconductors. The flux lattice has in- 
teresting physics in its own right and is important in understanding 
the current-carrying capability of superconductors. 


9029 (SHIM-89, pp. 237-238) Electron density waves in 
superconducting matter. Griepenkerl, K. (Frankfurt Univ. (DE). 
Inst. fuer Theoretische Physik); Mueller, B.; Greiner, W. Grand Ac- 
celerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1989. (CONF-8905283—: SHIM 89: 1. international symposium on 
swift heavy ions in matter, Caen (France), 16-19 May 1989). In 
Swift Heavy lons in Matter. 262p. Order Number DE91740666. 
Source: OSTI; NTIS (US Sales Only). 

The reaction of a superconductor to penetrating heavy ions is 
described. The regions of maximally enhanced electron density 
behind the ion have the behavior of Mach cones. The energy de- 
pendence of the Mach angle and the angular distribution of the 
emission were calculated. Landau-Ginsburg equations, derived by 
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minimizing the free energy of a superconductor, are used. The 
case of an ion fixed in a superconductor with infinite dimensions is 
analyzed. 


9030 (UCRL-JC—104595) Defect of positron 
lifetimes in oxide superconductors. Sterne, P.A. (Lawrence Liv- 
ermore National Lab., CA (USA)); O’Brien, J.C.; Howell, R.H.; 
Kaiser, J.H. Lawrence Livermore National Lab., CA (USA). Nov 
1990. 8p. Sponsored by U.S. DOE Defense Programs; Robert A. 
Welch Foundation. DOE Contract W-7405-ENG-48. Grant Y-1135. 
(CONF-901105-83: Fall meeting of the Materials Research Soci- 
ety, Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91006714. Source: OSTI; NTIS; GPO Dep. 

First principles calculations of the positron lifetimes are used to 
interpret experimental lifetime data for Ba;_,K,BiO3. The observed 
lifetimes are found to be very sensitive to the presence of defects 
in the sample. The temperature dependence of the lifetime and the 
change in lifetime with sample aging are both attributed to defects. 
The qualitative differences between metal vacancy defects and 
oxygen vacancy defects in metal oxides are also discussed. 6 
refs., 2 figs. 
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Refer also to citation(s) 7805, 7998, 8532, 8547, 8587, 8678, 
8719, 9009 


9031 (BNL-45327) Validity of repeated initial rise thermo- 
luminescence kinetic parameter determinations. Kierstead, J.A.; 
Levy, P.W. Brookhaven National Lab., Upton, NY (USA). [1990]. 
25p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-9007188-1: 6. international specialist 
seminar on thermoluminescence (TL) and electron spin resonance 
(ESR) dating, Clermont (France), Jul 1990). Order Number 
DE91004793. Source: OSTI; NTIS; INIS; GPO Dep. 

The validity of thermoluminescence (TL) analysis by repeated ini- 
tial rise measurements has been studied by computer simulation. 
Thermoluminescence described by ist Order, 2nd Order, General 
One Trap and Interactive TL Kinetics was investigated. In the simu- 
lation each of the repeated temperature increase and decrease 
cycles contains a linear temperature increase followed by a 
decrease appropriate for radiative cooling, i.e. the latter is approxi- 
mated by a decreasing exponential. The activation energies 
computed from the simulated emission are readily compared with 
those used to compute the TL emission. In all cases studied, the 
repeated initial rise technique provides reliable results only for sin- 
gle peak glow curves or for glow curves containing peaks that do 
not overlap and, if sufficiently separated, the lowest temperature 
peak in multipeak curves. Also the temperatures, or temperature 
cycles corresponding to correct activation energies occur on the 
low temperature side of the normal glow curve, often well below 
the peak temperature. A variety of misleading and/or incorrect re- 
sults an be obtained when the repeated initial rise technique is 
applied to TL systems that produce overlapping peaks in the usual 
glow curve. 6 refs., 10 figs. 


9032 (CEA-CONF—10041) Numerical calculation of the 
conductivity of percolation clusters and the use of special pur- 
pose computers. Herrmann, H.J. CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Service de Physique Theo- 
rique. 1989. 19p. (CONF-8908270-: Workshop on computational 
physics and cellular automata, Ouro Preto (Brazil), 8-11 Aug 1989). 
Order Number DE91744186. Source: OSTI; NTIS (US Sales Only). 

Electrical conductivity diffusion or phonons, have: an anomalous 
behaviour on percolation clusters at the percolation threshold due 
to the fractality of these clusters. The results that have been found 
numerically for this anomalous behaviour are reviewed. A special 
purpose computer built for this purpose is described and the evalu- 
ation of the data from this machine is discussed. 


9033 (HEPHY-PUB-537/90) Relativistic virial theorems. 
Lucha, W. (Oesterreichische Akademie der Wissenschaften, Vienna 
(Austria). Inst. fuer Hochenergiephysik); Schoeberl, F.F. Oesterre- 
ichische Akademie der Wissenschaften, Vienna (Austria). Inst. fuer 
Hochenergiephysik. Aug 1990. 7p. (UWThPh-1990-31.). Order 
Number DE91616296. Source: OSTI; NTIS (US Sales Only); INIS. 
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Everything you always wanted to know about quantum- 
mechanical virial theorems but did not dare to ask. 8 refs. 
(Authors). 


9034 (IFT-P—08/89) Berry phase, Aharonov-Bohm effect 
and topology. Kobe, D.H. (North Texas Univ., Denton, TX (USA). 
Dept. of Physics). Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). 1989. 10p. Order Number DE91616297. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Berry phase for an electron in a one-dimensional box in the 
presence of a magnetic flux line has a contribution from both the 
geometry of the box and the magnetic flux. To obtain an interfer- 
ence effect, a single electron is used which can be in either of two 
boxes. When one box is rotated around the magnetic flux line, a 
new type of Aharonov-Bohm (AB) effect is obtained because the 
flux line can be a macroscopic distance from the electron. When 
the box is extended to be a circle enclosing the magnetic flux, a 
single-valued wave function gives an energy depending on the 
magnetic flux, but the Berry phase is unobservable. A multivalued 
wave function gives a Berry phase which is observable, so an ex- 
periment can be done to distinguish between these two wave 
functions. (author). 


9035 (IFT-P—14/90) Solutions to the two-body DIRAC 
equation with phenomenological interactions. Ferreira, P.L.; 
Galeao, A.P. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). 1990. 11p. Order Number DE91616298. Source: OST]; 
NTIS (US Sales Only); INIS. 

Solutions to a relativistic two-body DIRAC equation with an en- 
larged class of phenomenological potentials including several 
Breit-type terms are investigated for the general case of unequal 
masses. The solutions corresponding to definite total angular mo- 
mentum and parity are shown to fall into two classes, each one 
being obtained by solving a system of four coupled first order 
differential equations. The reduction of this system to a pair of cou- 
pled Schrodinger-type equations and the particular case of equal 
masses are also discussed. (author). 


9036 (IFT-P-15/89) Invariance of the Berry phase under 
unitary transformations: application to the time-dependent 
generalized harmonic oscillator. Kobe, D.H. Instituto de Fisica 
Teorica (IFT), Sao Paulo, SP (Brazil). 1989. 37p. Order Number 
DE91616299. Source: OSTI; NTIS (US Sales Only); INIS. 

The Berry phase is derived in a manifestly gauge-invariant way, 
without adiabatic or cyclic requirements. It is invariant under unitary 
transformations, contrary to recent assertions. A time-dependent 
generalized harmonic oscillator is taken as an example. The en- 
ergy of the system is not in general the Hamiltonian. An energy, 
the time derivative of which is the power, is obtained from the 
equation of motion. When the system is quantized, the Berry 
phase is zero, and is invariant under unitary transformations. If the 
energy is chosen incorrectly to be the Hamiltonian, a nonzero 
Berry phase is obtained. In this case the total phase, the sun of 
the dynamical and Berry phases, is equal to the correct total phase 
through first order in perturbation theory. (author). 


9037 (IFUSP-P-846) Constrained GOE for systems with 
few degrees of freedom in the intermediate regime between 
chaos and order. Carneiro, C.E.; Hussein, M.S.; Pato, M.P. Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica. May 1990. 17p. Order 
Number DE91616300. Source: OSTI; NTIS (US Sales Only); INIS. 

New distribution laws for the energy level spacings and the 
eigenvector amplitudes, appropriate for systems with a few de- 
grees of freedom in the intermediate regime between chaos and 
order, are derived by conveniently deforming the Gaussian Orthog- 
onal Ensemble. The cases of 2X2 and 3X3 matrices are fully 
worked out. The general case of matrices with large dimensions is 
discussed. The Hubbard-Stratonowich transformation in conjunction 
with the Method of Integration over Alternate Variables are em- 
ployed for the purpose. (author). 


9038 (IPNO-TH-8907) Semiclassical expansions for con- 
fined N fermion systems. Krivine, H. (Paris-11 Univ., 91 - Orsay 
(FR). Inst. de Physique Nucleaire); Martorell, J.; Casas, M. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1989. 62p. 
Order Number DE91740660. Source: OSTI; NTIS (US Sales Only). 
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A new derivation of the Wigner Kirkwood expansion for N- 
fermion systems is presented, showing explicitly the connection to 
the WKB approximation for a single level. This allows to study 
separately the two ansatz required to obtain the semiclassical ex- 
pansions: the asymptotic expansions in powers of A and the 
smoothing of quantal effects. We discuss the one dimensional and 
three dimensional, with spherical symmetry, cases. Applications for 
standard potentials used in nuclear physics are described in detail. 


9039 (IPNO-TH-8928) Classical diffusion of a particle In a 
one-dimensional random force field. Bouchaud, J.P. (Ecole Nor- 
male Superieure, 75 - Paris (FR)); Comtet, A.; Georges, A.; Le 
Doussal, P.; Le Doussal, P. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. 1989. 67p. Order Number 
DE91740661. Source: OSTI; NTIS (US Sales Only). 

We present a comprehensive study of the motion of a damped 
Brownian particle evolving in a static, one dimensional gaussian 
random force field. We provide both a clear physical picture of the 
process and a variety of analytical techniques. As the average bias 
» is increased, a succession of different diffusion laws is observed: 
Sinai’s diffusion, anomalous drift, anomalous dispersion, and finally 
normal diffusion, apart from algebraic tails outside the scaling re- 
gion. We show that all those results can be understood in simple 
terms through a large scale description of the problem as a di- 
rected walk among traps characterized by a broad distribution of 
release time. From this analysis, the full asymptotic probability dis- 
tributions (averaged over disorder) are precisely determined, in 
terms of Levy stable laws. Sample to sample fluctuations are dis- 
cussed. The probability of presence at the initial point is more 
specifically addressed. It amounts to compute the density of states 
of a Schrodinger equation with a special type of random potential. 
We obtain exactly the average over disorder of this quantity, using 
two different approaches: the Dyson-Schmidt technique, and the 
replica method. Both reveal interesting technical features, and the 
latter can be used to obtain information on the full probability distri- 
bution (and Green function). Some physical applications of this 
model are discussed. 


9040 (IPNO-TH-8933) The Berry’s connection. Le 
Tourneux, J. (Montreal Univ. PQ (CA). Lab. de Physique Nucleaire). 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1989. 53p. (in French). (CONF-8809492-—: Interuniversity workshop 
on nuclear physics, Esneux (France), 14-16 Sep 1988). Order 
Number DE91740646. Source: OSTI; NTIS (US Sales Only). 

A course on the Berry’s connection is presented. The main steps 
leading to the Berry’s discovery are reviewed and the obtained 
equations are examined. Some applications of Berry's formulation 
are presented. They include diatomic molecules, dipole-quadrupole 
interaction in spherical mucleus and diabolic pair transfer. The ex- 
perimental results presented are the spectrum of the Nag molecule, 
the propagation of photons in an helical optical fiber and the 
neutron spin rotation. Non-abelian problems and the Aharonow- 
Anandan phase are discussed. 


9041 (IPNO-TH-9001) Interpretation of the Wigner trans- 
form. Casas, M.; Krivine, H.; Martorell, J. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. 1990. 21p. Order 
Number DE91740733. Source: OSTI; NTIS (US Sales Only). 

In quantum mechanics it is not possible to define a probability 
for finding a particle at position r with momentum p. Nevertheless 
there is a function introduced by Wigner, which retains many signif- 
icant features of the classical probability distribution. Using simple 
one dimensional models we try to understand the very involved 
structure of this function. 


9042 (IPNO-TH-9002) Winding of Planar Brownian 
Curves. Comtet, A. (Paris-11 Univ., 91 - Orsay (FR). Inst. de 
Physique Nucleaire); Ouvry, S.; Desbois, J. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. Jan 1990. 17p. Order 
Number DE91740732. Source: OSTI; NTIS (US Sales Only). 

We compute the joint probability for a brownian curve to wind n 
times around a prescribed point and to enclose a given algebraic 
area. An estimate from below of the arithmetic area is obtained. 


9043 (IPNO-TH-9006) Characteristic function and 
Spitzer's law for the winding angle distribution of planar 





brownian curves. Desbois, J. (Paris-11 Univ., 91 - Orsay (FR). 
Inst. de Physique Nucleaire). Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. Jan 1990. 8p. Order Number 
DE91740731. Source: OSTI; NTIS (US Sales Only). 

Using the analogy between brownian motion and Quantum Me- 
chanics, we study the winding angle @ of planar brownian curves 
around a given point, say the origin O. In particular, we compute 
the characteristic function for the probability distribution of @ and 
recover Spitzer's law in the limit of infinitely large times. Finally, we 
study the (large) change in the winding angle distribution when we 
add a repulsive potential at the origin. 


9044 (KFKI-1990-15/A) A relativistic theory for continu- 
ous measurement of quantum fields. Diosi, L. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Apr 1990. 27p. Order Number DE91616302. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A formal theory for the continuous measurement of relativistic 
quantum fields is proposed. The corresponding scattering equa- 
tions were derived. The proposed formalism reduces to known 
equations in the Markovian case. Two recent models for sponta- 
neous quantum state reduction have been recovered in the 
framework of this theory. A possible example of the relativistic con- 
tinuous measurement has been outlined in standard Quantum 
Electrodynamics. The continuous measurement theory possesses 
an alternative formulation in terms of interacting quantum and sto- 
chastic fields. (author) 23 refs. 


9045 (LA-12003-MS) A generic model for the ionic contri- 
bution to the equation of state. Johnson, J.D. Los Alamos 
National Lab., NM (USA). Jan 1991. 15p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. Order Number 
DE91006011. Source: OSTI; NTIS; GPO Dep. 

We have formulated a model that yields the thermodynamics for 
the ionic contribution to general materials from the low temperature 
solid region, through melting, to ideal gas. We use the Debye 
model for the solid. Melting is determined by the Lindemann for- 
mula with standard rules of thumb used to determine density and 
energy discontirtyities. The model interpolates through the liquid 
regime to ideal gas assuming that the specific heat drops mono- 
tonically from about 3R at melting, to 9R/4 at five times melting, 
and continuing to 3R/2 at high temperatures. The area under the 
specific heat curve is constrained in the model to reproduce the 
correct high temperature entropy. Thus, for a compound the extra 
contribution from the entropy of mixing forces into the model, in a 
crude way, the extra specific heat due to dissociation. 5 refs. 


9046 (LA-UR-90-3924) Functional self-organization in 
complex systems. Fontana, W. (Los Alamos National Lab., NM 
(USA)). Los Alamos National Lab., NM (USA). [1990]. 22p. Spon- 
sored by U.S. DOE Office of Administration and Human Resource 
Management. DOE Contract W-7405-ENG-36. (CONF-9006299-2: 
Workshop on principles of organization in organisms, Santa Fe, 
NM (USA), 12-16 Jun 1990). Order Number DE91004851. Source: 
OSTI; NTIS; GPO Dep. 

A novel approach to functional self-organization is presented. It 
consists of a universe generated by a formal language that defines 
objects (=programs), their meaning (=functions), and their interac- 
tions (=composition). Results obtained so far are briefly discussed. 
17 refs., 5 figs. 


9047 (LA-UR-90-4364) Application of nonlinear time se- 
ries models to driven systems. Hunter, N.F. Jr. Los Alamos 
National Lab., NM (USA). [1990]. 32p. Sponsored by U.S. DOE Of- 
fice of Administration and Human Resource Management. DOE 
Contract W-7405-ENG-36. (CONF-9010284—1: NATO conference 
on dynamic systems, Santa Fe, NM (USA), 20 Oct 1990). Order 
Number DE91005949. Source: OSTI; NTIS; GPO Dep. 

In our laboratory we have been engaged in an effort to model 
nonlinear systems using time series methods. Our objectives have 
been, first, to understand how the time series response of a nonlin- 
ear system unfolds as a function of the underlying state variables, 
second, to model the evolution of the state variables, and finally, to 
predict nonlinear system responses. We hope to address the rela- 
tionship between model parameters and system parameters in the 
near future. Control of nonlinear systems based on experimentally 
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derived parameters is also a planned topic of future research. 28 
refs., 15 figs., 2 tabs. 


9048 (NORDITA-90/38-A(prepr.)) The time machine and 
self-consistent evolutions in problems with self-interaction. 
Novikov, |.D. Nordisk Inst. for Teoretisk Atomfysik, Copenhagen 
(Denmark). 1990. 20p. Order Number DE91616313. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Physical processes with: self-interaction in spacetimes with 
closed timelike curves are discussed. Examples of self-consistent 
solutions of the corresponding problems are obtained. (orig.). 


9049 (NORDITA-90/46-S(prepr.)) Localization of eigen- 
functions around periodic orbits and the order to chaos 
transition. Frisk, H. Nordisk Inst. for Teoretisk Atomfysik, Copen- 
hagen (Denmark). 1990. 20p. Order Number DE91616303. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The localization of eigenfunctions around periodic orbits (scars) 
is studied numerically for a family of billiards showing a generic or- 
der to chaos transition. The appearance of scars is found to be 
correlated with the Kolmogorov-Sinai entropy but not with the 
Lyapunov exponent. That symmetry effects can survive large defor- 
mations is also shown. The reduction of the scar effect with 
increasing energy is found to be in accordance with the present 
semiclassical theory for eigenfunctions. (orig.). 


9050 (UCRL-JC—103326) Localized wave transport of 
pulsed beam energy. Lewis, D.K. (Lawrence Livermore National 
Lab., CA (USA)); Ziolkowski, R.W.; Cook, B.D. Lawrence Liver- 
more National Lab., CA (USA). Jun 1990. 6p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9006300—1: Symposium on physical acoustics: fundamental and 
applied, Kortrijk (Belgium), 19-22 Jun 1990). Order Number 
DE91005066. Source: OSTI; NTIS; GPO Dep. 

This paper describes the theory and experiments used to mea- 
sure a new type of finite beam pulse, the localized wave pulse. 
The LW pulse is a linear superposition of Gaussian-like basis func- 
tions which are constructed from the focus wave modes of 
Brittingham by means of the modified power spectrum. Experi- 
ments to data have made use of three techniques. Synthetic array 
experiments using acousto-optic measurements were first under- 
taken to see if the localized wave pulses could be launched by 
normal acoustic devices. Next, synthetic array two transducer 
measurements were done to see if the beam generated would out- 
perform a conventional continuous wave or pulsed array with both 
Gaussian shading and no shading. Finally, real array experiments 
were performed to see if the beam could be launched with actual 
acoustic arrays and still perform as well as in the synthetic array 
measurements. In all cases, the LW pulse has outperformed com- 
parable beams by a wide margin. The theory will be outlined and 
the methods of measurement sketched. Finally, comparison of 
beams produced by driving the array with different inputs will be 
presented. 3 refs., 3 figs. 


9051 (UCRL-JC—105492) Nonlinear optics with focused x- 
ray lasers. DaSilva, L.B.; Muendel, M.H.; Falcone, R.W.; Fields, 
D.J.; Kortright, J.B.; MacGowan, B.J.; Matthews, D.L.; Mrowka, S.; 
Shimkaveg, G.M.; Trebes, J.E. Lawrence Livermore National Lab., 
CA (USA). 12 Dec 1990. 5p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-9009266-6: 2. 
international colloquium on x-ray lasers, York (UK), 17-21 Sep 
1990). Order Number DE91006512. Source: OSTI; NTIS; GPO 
Dep. 

We have investigated the possibility of focusing x-ray lasers with 
the use of multilayered mirrors or zone plates. The results indicate 
that x-ray intensities as high as 10'* W/cm? can be achieved by 
focusing saturated Ne-like x-ray lasers. These intensities should be 
adequate for studying nonlinear optical phenomena. 9 refs., 2 figs. 


9052 (UCRL-JC—105535) The alias method: A fast, effi- 
cient Monte Carlo sampling technique. Rathkopf, J.A. (Lawrence 
Livermore National Lab., CA (USA)); Edwards, A.L.; Smidt, R.K. 
Lawrence Livermore National Lab., CA (USA). 16 Nov 1990. 10p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9011149-9: 1990 nuclear explosives code 
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developers’ conference, Monterey, CA (USA), 6-9 Nov 1990). Or- 
der Number DE91006244. Source: OSTI; NTIS; GPO Dep. 

The alias method is a Monte Carlo sampling technique that of- 
fers significant advantages over more traditional methods. It equals 
the accuracy of table lookup and the speed of equal probabie bins. 
The original formulation of this method sampled from discrete dis- 
tributions and was easily extended to histogram distributions. We 
have extended the method further to applications more germane to 
Monte Carlo particle transport codes: continuous distributions. This 
paper presents the alias method as originally derived and our 
extensions to simple continuous distributions represented by piece- 
wise linear functions. We also present a method to interpolate 
accurately between distributions tabulated at points other than the 
point of interest. We present timing studies that demonstrate the 
method’s increased efficiency over table lookup and show further 
speedup achieved through vectorization. 6 refs., 2 figs., 1 tab. 


9053 (UWThPh-1990-33) The many facets of entropy. 
Wehrl, A. Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 12 
Sep 1990. 12p. Order Number DE91616306. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Several notions of entropy are discussed. 43 refs. (Author). 


9054 (UWThPh-1990-41) Meinikov’s vector - a ‘measure 
of chaos’. Haidegger, W. Vienna Univ. (Austria). Inst. fuer Theo- 
retische Physik. 3 Sep 1990. 14p. Order Number DE91616307. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper a method of global perturbation theory, the method 
of Melnikov, is introduced as a way of detecting Smale horseshoe 
chaos near homoclinic and heteroclinic orbits. Special emphasis is 
put on the point that Melnikov’s method is of great practical value, 
as it yields computable, often even analytically solvable expres- 
sions. (Author) 18 refs. 


9055 (YITP/U-90-12) Ghost number anomaly in the 
Polyakov's light-cone gauge. Suzuki, Hiroshi. Kyoto Univ., Uji 
(Japan). Yukawa Inst. for Theoretical Physics. Jun 1990. 12p. Order 
Number DE91744970. Source: OSTI; NTIS (US Sales Only); INIS. 
The conformal (Weyl) anomaly of the ghost-anti-ghost system in 
the two-dimentional quantum gravity is calculated. A background 
covariant formalism allows us to treat the Polyakov’s light-cone 
gauge in a systematic way. The anomaly gives a contribution to 
the central charge, -28, which agrees with the result of Kniznik, 
Polyakov and Zamolodchikov. The ghost number anomaly is also 
calculated, and the metric corrections to the naive ghost number 
current are given. It is suggested that a general scalar density in 
the light-cone gauge carries a screening ghost number. (author). 


9056 (YITP/U-90-15) How many ‘times’ do we have in 
quantum gravity?: A path-integral approach. Hosoya, Akio 
(Tokyo Inst. of Tech. (Japan). Dept. of Physics); Soda, Jiro. Kyoto 
Univ., Uji (Japan). Yukawa Inst. for Theoretical Physics. Jul 1990. 
10p. Order Number DE91744973. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Apparently, there are infinite number of time-like variables in the 
Wheeler-DeWitt equation in quantum gravity. This gives rise to an 
obvious conceptual difficulty and further becomes an obstacle if 
one wants to canonically third quantize the universe. In this paper, 
adopting York’s gauge in the path-integral approach, we formulate 
quantum geometrodynamics so that it contains only a single time- 
like variable corresponding to the total volume of the universe. 
(author). 


9057 (YITP/U-90-16) On the symplectic geometry of the 
super Teichmueller space. Uehara, Shozo; Yasui, Yukinori. Kyoto 
Univ., Uji (Japan). Yukawa Inst. for Theoretical Physics. Jul 1990. 
45p. Order Number DE91744974. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The geometry of the Teichmueller space of the super Riemann 
surfaces is examined. The Weil-Petersson Kaehler form is calcu- 
lated in terms of the super coordinate functions which provide local 
coordinates for the super Teichmueller space. It is shown that the 
Kaehler form on the super Teichmueller space is closed. (author). 


9058 (YITP/U-90-17) Quantum field theory on higher- 
genus Riemann surfaces, 2: Bosonic systems. Kubo, Reijiro; 
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Ojima, Shuichi. Kyoto Univ., Uji (Japan). Yukawa Inst. for Theoreti- 
cal Physics. Aug 1990. 17p. Order Number DE91744975. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Quantum field theory for closed bosonic string systems is formu- 
lated on arbitrary higher-genus Riemann surfaces in global 
operator formalism. Canonical commutation relations between 
bosonic string field X* and their conjugate momenta P” are de- 
rived in the framework of conventional quantum field theory. 
Problems arising in quantizing bosonic systems are considered in 
detail. Applying the method exploited in the preceding paper we 
calculate Ward-Takahashi identities. (author). 
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9059 (ENEA-RT-FUS-89-10) Some theoretical considera- 
tions about cold fusion reactions from deuterated metals. 
Atzeni, S.; Briguglio, S.; Romanelli, F. ENEA, Frascati (Italy). Dipt. 
Fusione. Mar 1990. 30p. (RT/FUS—89-10). Order Number 
DE91744357. Source: OSTI; NTIS (US Sales Only); INIS. 

Some general considerations on the possibility of obtaining 
fusion reactions in deuterated metals at room temperature are pre- 
sented. The low-energy, theoretical behaviour of the fusion 
cross-sections (in particular for the D-D reaction) in vacuum is re- 
viewed. The effect of the electrostatic screening of the nuclei due 
to the conduction electrons of the metal is discussed and shown to 
be insufficient, according to the models in use, to account for the 
experimental findings. In relation to mechanisms capable of con- 
centrating energy on deuterons, the probability of reaction of a fast 
deuteron slowing down in a D-metal system is computed, and an 
expression for an upper bound to the time integrated neutron emis- 
sion is derived. 


9060 (EUR-12323) Jet Joint Undertaking. Vol. 2: 
Progress Report 1988: Vol. Il. Commission of the European 
Communities, Luxembourg (Luxembourg). Jun 1989. 648p. (CONF- 
880534—: 15. European Physical Society plasma Physics Division 
conference on controlled fusion and plasma heating, Dubrovnik 
(Yugoslavia), 16-20 May 1988; EUR-JET-PR-6.). Source: OSTI; 
NTIS (US Sales Only); INIS. 

The scientific, technical, experimental and theoretical investiga- 
tions related to JET tokamak are presented. The JET Joint 
Undertaking, Volume 2, includes papers presented at: the 15th Eu- 
ropean Conference on controlled fusion and plasma heating, the 
15th Symposium on fusion technology, the 12th IAEA Conference 
on plasma physics and controlled nuclear fusion research, the 8th 
Topical Meeting on technology of fusion. Moreover, the following 
topics, concerning JET, are discussed: experience with wall mate- 
rials, plasma performance, high power ion cyclotron resonance 
heating, plasma boundary, results and prospects for fusion, prepa- 
ration for D-T operation, active gas handling system and remote 
handling equipment. 


9061 (JAERI-M-90-150) Introduction to fusion.  Kit- 
sunezaki, Akio. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Sep 1990. 161ip. (In Japanese). Order Number 
DE91744831. Source: OSTI; NTIS (US Sales Only); INIS. 

The outline of the fusion research and technology is explained 
for people outside of the fusion research society using plain words. 
The principle, long range objective and necessity, safety are de- 
scribed in the first chapter. Then the physics of the magnetic fusion 
and diagnostics are explained together with engineering research 
and development for future fusion reactor. Relation of fusion re- 
lated technology with other field is also described. (author). 


9062 (LRP-413/90) Contributed papers presented at the 

16. symposium on fusion technology. Ecole Polytechnique Fed- 

erale, Lausanne (Switzerland). Centre de Recherche en Physique 

des Plasma (CRPP). 1990. 25p. (CONF-900918-: 16. symposium 

on fusion technology, London (UK), 3-7 Sep 1990). Order Number 

DE91003058. Source: OSTI; NTIS (US Sales Only); INIS. 
Individual papers are indexed. (LW) 
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Refer also to citation(s) 7953, 8563, 8596, 9155, 9158, 9169, 
9170, 9171, 9216 


9063 (CEA-CONF-10115) Main problems in non-central 
potentials representations. Lambert, D. CEA Centre d'Etudes de 
Limeil, 94 - Villeneuve-Saint-Georges (France). 1988. 5p. (CONF- 
8807149—: CECAM workshop on photoabsorption by astrophysical 
and laboratory plasmas, Paris (France), 18-27 Jul 1988). Order 
Number DE91744180. Source: OSTI; NTIS (US Sales Only). 

In the representation of the atomic state of a plasma, the eigen- 
states are generally obtained by solving the hamiltonian for a 
central potential. However, the existence of a microfield is in con- 
tradiction with such hypothesis. The consequences of the decrease 
of the ionization potential and the modification of the emission 
spectra are presented. 


9064 (CONF-9008171-2) Circular limiter H-mode plasmas 
in the Tokamak Fusion Test Reactor (TFTR). Bush, C.E. Prince- 
ton Univ., NJ (USA). Plasma Physics Lab. [1990]. 13p. Sponsored 
by U.S. DOE Energy Research. DOE Contract ACO2-76CH03073. 
From 2. Edward Bouchet international conference on physics and 
technology; Legon (Ghana); 14-17 Aug 1990. Order Number 
DE91005850. Source: OSTI; NTIS; INIS; GPO Dep. 

Circular limiter H-modes with centrally peaked density profiles 
have been obtained in TFTR using a highly conditioned graphite 
limiter. The transition to these centrally peaked H-modes takes 
place from the supershot to the H-mode rather than the usual L- to 
H-mode transition observed in other tokamaks. Bidirectional beam 
heating is required and the threshold power needed to induce the 
transition increases linearly with plasma current. Density peaking 
factors, ne(0)/(ne), greater than 2.3 are obtained and, at the same 
time, the H-mode characteristics are similar to those of limiter H- 
modes on other tokamaks and the global confinement, re, can be 
>2.5 times L-mode scaling. Microwave scattering data from the 
edge plasma shows broad spectra at k = 5.5 cm—' which begin at 
the drop in Da radiation and are strongly shifted in the electron 
diamagnetic drift direction. This implies a poloidal rotation, which 
begins at the transition to the H-mode, of ~10* m/sec. During an 
edge localized mode instability (ELM), these apparent rotations 
cease and Mirnov fluctuations in the 50-500 kHz range increase in 
intensity. Electron cyclotron emission data shows the origin of the 
ELMs and probably the transition layer to be locatéd a few cen- 
timeters inside the plasma surface. A short review of requirements 
for controlled thermonuclear reactions is given in the introduction. 
16 refs., 7 figs. 


9065 (CONF-9011127—14) Experiments utilizing ICRF 
heating on TFTR. Wilson, J.R.; Hosea, J.C.; Bell, M.G.; Bitter, M.; 
Boivin, R.; Fredrickson, E.D.; Greene, G.J.; Hammett, G.W.; Hill, 
K.W.; Hsuan, H.; Janos, A.C.; Jassby, D.L.; Jobes, F.C.; Johnson, 
D.W.; Phillips, C.K.; Mansfield, D.K.; McGuire, K.M.; Medley, S.S.; 
MueliPrinceton Univ., NJ (USA). Plasma Physics Lab. [1990]. 27p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH03073. From 32. annual meeting of the American Physical 
Society - Division of Plasma Physics (APS/DPP); Cincinnati, OH 
(USA); 12-16 Nov 1990. Order Number DE91006631. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A variety of experiments have been performed on the TFTR 
tokamak utilizing ICFR heating. Of special interest has been the 
insight into plasma performance gained by utilizing a different heat- 
ing scheme other than the usual NBI. Utilizing ICRF heating allows 
control over the power deposition profile independent of the 
plasma fueling profile. In addition, by varying the minority concen- 
tration the power split between ion and electron heating can be 
varied. Confinement has been examined in high recycling gas fu- 
eled discharges, low recycling supershot plasmas, and peaked 
density pellet fueled discharges. Global confinement is found not to 
be affected by the method or localization of plasma heating, but 
the calculated local diffusivities vary with the power deposition pro- 
file to yield similar local values. In addition, sawtooth stabilization 
observed with ICRF heating has been investigated and found to 
occur in qualitative agreement with theory. ICRF sawtooth stabi- 
lized discharges exhibit peaked temperature and density profiles 
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and have a safety factor q which appears to fall well below unity 
on axis. 11 sefs., 10 figs. 


9066 (CTH-IEFT/PP—1990-08) Burn stability of Tokamak 
fusion plasmas with synergetic current drive. Anderson, D. 
(Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. for Electro- 
magnetic Field Theory and Plasma Physics); Lisak, M.; 
Kolesnichenko, Ya. Chalmers Univ. of Tech., Goeteborg (Sweden). 
Inst. for Electromagnetic Field Theory and Plasma Physics. 1990. 
22p. Order Number DE91616795. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The stability of thermonuclear burn in Tokamak-reactors with 
non-inductive current generated with the simultaneous application 
of various methods is investigated. Particular emphasis is given to 
the ITER synergetic current drive scenario involving LH waves, 
neoclassical effects and NB injection. For ITER-like confinement 
laws, it is shown that this scenario may be unstable on the plasma 
skin time scale. (orig.). 


9067 (CTH-IEFT/PP—1990-09) On the effects of collisional 
trapped electrons on toroidal m-mode stability. Jarmen, A. 
Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. for Electro- 
magnetic Field Theory and Plasma Physics. 1990. 31p. Order 
Number DE91616796. Source: OSTI; NTIS (US Sales Only); INIS. 

The stability properties of ion temperature gradient driven modes 
including the effect of dissipative trapped electrons is analyzed 
based on a toroidal two-fluid plasma model. It is shown that for fi- 
nite trapping the n-mode stability thresholds are discontinously 
shifted compared to the case without trapping. Furthermore the 
thresholds are not sensitive to the magnitude of the trapping. A 
stability requirement on the density scale length L, which has to be 
larger than about half the major radius R and an upper and a lower 
m Stability threshold which grow linearly as +2L,/R are derived. 
(orig.). 


9068 (DOE/ER/51116-T1) Cooperative program to analyze 
heat and particle transport at high beta in Dill-D: Annual tech- 
nical progress report, May 1989-April 1990. Fowler, T.K. 
California Univ., Berkeley, CA (USA). [1990]. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG03-89ER51116. Or- 
der Number DE91006876. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective is to collaborate with the General Atomics staff and 
the LLNL staff at General Atomics in the analysis of transport data 
from DIill-D. The Berkeley effort is integrated into the ongoing 
efforts at GA to help expedite progress in the fundamental under- 
standing of transport phenomena in tokamaks. 


9069 (DOE/ER/51124-T2) High beta and second stability 
region transport and stability analysis: Technical progress re- 
port, [October 1989-May 1990]. Grumman Aerospace Copp., 
Princeton, NJ (USA). Corporate Research Center. 12 Jun 1990. 
31p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-89ER51124. Order Number DE91006957. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document summarizes progress made on the research of 
high beta and second region transport and stability. In the area 
second stability region studies we report on an investigation of the 
possibility of second region access in the center of TFTR “super- 
shots.” The instabilities found may coincide with experimental 
observation. Significant progress has been made on the resistive 
stability properties of high beta poloidal “supershot” discharges. For 
these studies profiles were taken from the TRANSP transport anal- 
ysis code which analyzes experimental data. Invoking flattening of 
the pressure profile on mode rational surfaces causes tearing 
modes to persist into the experimental range of interest. Further, 
the experimental observation of the modes seems to be consistent 
with the predictions of the MHD model. In addition, code develop- 
ment in several areas has proceeded. 


9070 (DOE/ER/54085—1) Experimental studies of plasma 
fluctuations using electron cyclotron emission on ATF [Ad- 
vanced Toroidal Facility} and TEXT [Texas Experimental 
Tokamak]: Progress report. Gandy, R. Auburn Univ., AL (USA). 
Dept. of Physics. Nov 1990. 6p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG05-90ER54085. Order Number 
DE91005917. Source: OSTI; NTIS; INIS; GPO Dep. 
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The great stumbling block in the quest for fusion power using 
magnetic confinement devices is anomalous transport. It is conjec- 
tured that turbulent plasma fluctuations may be responsible for the 
degraded energy confinement observed in experiments. There ex- 
ists a clear need for more detailed experimental studies of plasma 
microturbulence. We have started a set of experiments to measure 
electron temperature and density fluctuations using electron 
cyclotron emission (ECE). The ECE systems will employ auto- 
correlation and cross-correlation techniques to measure radiation 
from the Advanced Toroidal Facility at Oak Ridge National Labora- 
tory (ORNL) and also from the Texas Experimental Tokamak 
(TEXT) at the University of Texas. This set of experiments on a 
stellerator and a tokamak will allow a unique comparative study of 
the fluctuation physics in the two different magnetic configurations. 
This work is in support of the United States Department of Energy 
Tokamak Transport Initiative and involves a collaborative effort be- 
tween Auburn University, Georgia Institute of Technology, the 
University of Texas at Austin and ORNL. 3 refs. 


9071 (EUR-12323(Vol.1)) Jet joint undertaking progress 
report 1988 volume |. Commission of the European Communities, 
Luxembourg (Luxembourg). Jun 1989. 149p. (EUR-JET-PR-6.). 
Source: OSTI; NTIS (US Sales Only); INIS. 

The 1988 progress report of the Joint European Torus (JET) is 
presented. It covers the fifth year of JET’s operation and provides 
an overview of the scientific and technical advances made on JET. 
The JET most important articles, published during 1988, are in- 
cluded. The background of JET project, the main objectives and 
design aspects of the machine are summarized. Most of 1988 was 
devoted to machine operations: the number of pulses was 4673. 
The introduction, commissioning and operation of the JET second 
beam injector is reported. Planned developments on enhance- 
ments in the machine for future operations are included. 


9072 (EUR-CEA-FC—1376) Polarization and spectral fea- 
tures of the hard x-ray continuum from non-thermal plasmas: 
Part 1: Expected local and line-integrated quantities tor LHCD- 
experiments on Tore-Supra. Hesse, M.; Platz, P. Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Dec 1989. 82p. Source: OSTI; NTIS (US Sales 
Only). 

Starting from the cross-sections for the free-free radiation ob- 
tained within the relativistic Born-Elwert theory, we calculate the 
spectral and polarization properties of the hard X-ray continuum 
(hv > 50 KeV) for plasmas containing fast electrons with an 
anisotropic velocity distribution. The physical and geometrical 
quantities of our model are oriented towards the future lower-hybrid 
current drive (LHCD) experiments on Tore-Supra. Our parameter 
space covers parallel and perpendicular temperatures, the nuclear 
charge of the ions (mainly Z = 14 and 28), the cut-off energy of the 
electrons, the radial current profile and the viewing angle. Exten- 
sive calculations open on the optimum conditions for polarization 
measurements and also give guide-lines for the quantitative inter- 
pretation of data under real plasma conditions. A second part of 
this report will treat with the operational principles and expected 
performances of hard X-ray polarimeters. 


9073 (EUR-CEA-FC—1382) Collisionless diffusion regimes 

of trapped particles in tokamaks. Grua, P.; Roubin, J.P. Associa- 

tion Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 

Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 

only Controlee. Dec 1989. 27p. Source: OSTI; NTIS (US Sales 
nly). 

The collisionless dynamics of trapped particles in a non axisym- 
metric tokamak configuration with toroidal magnetic field ripple is 
investigated. The resonances between the particle motion and the 
perturbation are studied with an hamiltonian description based on 
action-angles variables. When the ripple exceeds a critical value 
the particle motion is shown to become stochastic through reso- 
nance overlapping mechanisms and collisionless diffusion occurs. 
Two regimes are clearly identified: In low ripple regions, the sto- 
chastic threshold is given by a standard Chirikov criterion, whereas 
in higher ripple zones, the motion is dominated by the perturbation 
structure around the resonances. Critical ripple values and diffusion 
coefficients are analytically determined in both regimes and the 


case of 3.5 MeV a particles in a reactor-sized tokamak such as 
ITER is discussed. 


9074 (EUR-CEA-FC—1383) Electron-cyclotron heating in 
Net using the ordinary mode at down-shifted frequency. Fi- 
done, |.; Giruzzi, G. Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. Dec 1989. 11p. 
Source: OSTI; NTIS (US Sales Only). 

A new scenario of electron-cyclotron heating of a tokamak reac- 
tor is proposed, which makes use of the low-field-side normally 
injected ordinary mode at down-shifted frequency. Using the NET 
parameters, it is shown that the ordinary mode is strongly damped 
in the central plasma region for an electron temperature in excess 
of a few keV after reflection by an obliquely orientated mirror lo- 
cated opposite to the launching position. This scheme makes the 
heating of NET possible by using wave sources at frequencies as 
low as 100-125 GHz for a magnetic field of 6 T, i.e., an electron 
gyrofrequency of 168 GHz. 


9075 (EUR-CEA-FC—1385) Confinement of suprathermal 
ions in a non axisymmetric tokamak. Grua, P. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee; Aix-Marseille-1 Univ., 13 - Marseille (France). Nov 
1989. 206p. (In French). Source: OSTI; NTIS (US Sales. Only). 

In a tokamak, the toroidal magnetic field exhibits a ripple due to 
the finite coils number. In this work, the effects of this non axisym- 
metric perturbation on suprathermal ions (fast ions generated by 
additional heating or charged fusion products) are investigated. If 
the ripple is high enough to create local magnetic wells along tra- 
jectories, a non diffusive transport process due to trapping in this 
wells occurs and lead to direct particle losses. Such a situation can 
be encountered during future neutral beam injection experiments in 
the TORE-SUPRA tokamak. We have elaborated a Fokker-Planck 
transport code and numerical results indicates high fast ion losses. 
In order to minimize these losses, various methods are proposed 
and analyzed. On the other hand, when the ripple is weak (no local 
wells), an hamiltonian description of the particle interaction with the 
perturbation lead to identify a stochastic instability due to a reso- 
nance overlapping. We give two distinct stochasticity criterions 
which are associated with two diffusion regimes. For alpha parti- 
cles in a reactor sized tokamak, we evaluate stochastic thresholds 
and diffusion 4oefficients. 


9076 (EUR-CEA-FC—1386) Study of the plasma edge tur- 
bulence in tokamaks. Garbet, X.; Laurent, L.; Mourgues, F.; 
Roubin, J.P.; Samain, A. Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Jan 1990. 
14p. Source: OSTI; NTIS (US Sales Only). 

The plasma edge in tokamaks is known to be very turbulent. We 
investigate here the non linear stability of a test mode in presence 
of an helical potential perturbation, i.e. a pump mode, which simu- 
lates the plasma turbulence. The particle trajectories in this 
perturbed equilibrium are derived using an hamiltonian formalism. 
The electrons appear to have trapped trajectories in the potential 
well of the pump mode, while the ions experience a large convec- 
tive motion. These two effects have a large influence on the test 
mode stability. First, non linearly trapped electrons supply an en- 
ergy source for the test mode. Second, the ion convective motion 
introduces a radial scale of the test mode larger than the ion Lar- 
mor radius, in agreement with experimental data. These two 
phenomena allow a bifurcation in the turbulence level and provide 
therefore an explanation for the L-H transition. 


9077 (EUR-CEA-FC—1387) Determination of neutral parti- 
cle density and magnetic field direction from laser-induced 
Lyman-ca fluorescence Il - two-photon excitation. Voslamber, D. 
Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Feb 1990. 75p. Source: 
OSTI; NTIS (US Sales Only). 

Doppler-free two-photon excitation of Lyman-a fluorescence is 
investigated as a possible tool for measuring locally the neutral 


particle density and the magnetic field direction in a tokamak. It is 
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shown that if sufficient laser powers are available, the desired 
information can, in a variety of cases, be inferred from the total in- 
tensity and from the polarisation of the fluorescence. Limitations 
arising from depolarising collisions are studied by generalising a 
previously developed theory for the collisional redistribution of light. 
An error analysis is performed to derive the expected experimental 
precision for various plasma conditions and laser energies. The 
conclusions of this analysis are similar to those of a previous study 
of one-photon excited fluorescence. They imply that with presently 
available laser energies the method would be restricted to the 
outer plasma regions, while application to the central regions would 
require further developments in laser technology. Various advan- 
tages and disadvantages of the two methods based on one-photon 
and two-photon excitation are discussed in detail. 


9078 (EUR-CEA-FC—1388) Analytical model spectrum for 
electrostatic turbulence in tokamaks. Fiedler-Ferrari, N. (Associ- 
ation Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 
- Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee); Misguich, J.H.; Balescu, R. Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Apr 1990. 58p. Source: OSTI; NTIS (US Sales Only). 

In this work we present an analytical model spectrum, for three- 
dimensional electrostatic turbulence (homogeneous, stationary and 
locally isotropic in the plane perpendicular to the magnetic field), 
constructed by using experimental results from TFR and TEXT 
Tokamaks, and satisfying basic symmetry and parity conditions. 
The proposed spectrum seems to be tractable for explicit analytical 
calculations of transport processes, and consistent with experimen- 
tal data. Additional experimental measurements in the bulk plasma 
remain however necessary in order to determine some unknown 
spectral properties of parallel propagation. 


9079 (EUR-CEA-FC—1389(a)) Fokker-Planck modelling of 
the lower-hybrid current drive and its investigation using cy- 
clotron radiation. Fidone, |.; Giruzzi, G.; Marcha, M.J. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Apr 1990. 11p. Source: OSTI; NTIS (US Sales 
Only). 

Te solution of the Fokker-Planck quasilinear equation describ- 
ing lower-hybrid current drive is obtained numerically using a 2-D 
code. It is shown that the current carrying superthermal tail has in 
general a counter-current component resulting from pitch-angle 
scattering and imperfect one-directional wave launching. This new 
feature of the fast tail makes emission and transmission of 
cyclotron radiation normal to the magnetic field unsuitable for diag- 
nosing the energetic electron population. The appropriate 
diagnostics must rely on emission and/or transmission of electron- 
cyclotron wave away from normal. 


9080 (EUR-CEA-FC—1389(b)) Investigation of superther- 
mal asymmetric electron distributions using electron-cyclotron 
wave transmission in tokamaks. Giruzzi, G.; Fidone, |. Associa- 
tion Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Apr 1990. 23p. Source: OSTI; NTIS (US Sales 
Only). 

The asymmetric electron distribution generated during lower- 
hybrid current drive is computed using a 3-D Fokker-Planck code. 
It is found that the superthermal tail and the resulting current are 
generally a combination of two components streaming with oppo- 
site toroidal directions. An appropriate diagnostic method for 
experimental investigation of the two superthermal populations is 
wave transmission of two equivalent rays with equal and opposite 
values of the parallel refractive index. These equivalent rays can 
be realized for wave launch from symmetric positions with respect 
to the equatorial plane at equal and opposite angles in the toroidal 
direction. Using the appropriate ray-tracing code, the damping of 
the two rays is computed and it is shown that it results from elec- 
trons with opposite parallel velocities, respectively. The differential 
transmission is then a measure of the overall asymmetry of the 
electron momentum distribution. 
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9081 (EUR-CEA-FC—1389(c)) Local investigation of the 
lower-hybrid current drive using the o-mode cut-off in toka- 
maks. Fidone, |. Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. Apr 1990. 9p. 
Source: OSTI; NTIS (US Sales Only). 

A new method for investigating the current carrying superthermal 
tail using the electron-cyclotron o-mode at down-shifted frequency 
is proposed. Emission and transmission of radiation for propagation 
normal and away from normal to the magnetic field is discussed 
with the emitting and receiving horns both located on the external 
side port of the equatorial plane, which requires a reflecting mirror. 
Here, the role of a perfectly reflecting mirror is played by the o- 
mode cut-off. Several applications are considered, and in particular 
it is shown that the system allows local measurements of the tail 
properties. 


9082 (EUR-CEA-FC—1390) Scattering matrix of Tore Supra 
lower hybrid antenna. Bibet, P.; Achard, J.; Berger By, G.; Go 
niche, M.; Magne, R.; Capitain, J.J.; Rey, G.; Tonon, G.; Litaudon, 
X.; Moreau, D. Association Euratom-CEA, Centre d’Etudes Nucle- 
aires de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. 
de Recherches sur la Fusion Controlee. Mar 1990: 99p. Source: 
OSTI; NTIS (US Sales Only). 

The main characteristics of the Tore Supra lower hybrid antenna 
are discussed. In order to know the antenna’s RF behavior, it is 
necessary to know the incident and reflected fields in each wave- 
guide, when some of them are known. To solve this problem, the 
relations which link each electric field to the others are given by 
the knowledge of the scattering matrix of the antenna. The meth- 
ods for finding the scattering matrix are given. The self-matching of 
the output reflexion coefficient of Tore Supra lower hybrid antenna 
is measured and calculated. The determination of the scattering 
matrix allowed determining the coupling coefficient of the modules 
in front of the plasma. Good agreement between theoretical and 
experimental data is found. 


9083 (EUR-CEA-FC—1391) Hamiltonian theory of the ion 
cyclotron minority heating dynamics in tokamak plasmas. Be- 
coulet, A.; Gambier, D.J.; Samain, A. Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Mar 1990. 50p. Source: OSTI; NTIS (US Sales Only). 

The question of heating a tokamak plasma by means of electro- 
magnetic waves in the lon Cyclotron Range of Frequency (ICRF) is 
considered in the perspective of large RF powers and in the low 
collisionality regime. In such case the Quasi Linear Theory (QLT) is 
validated by the Hamiltonian dynamics of the wave particle interac- 
tion which exceeds the threshold of the intrinsic stochasticity. The 
Hamiltonian dynamics is represented by the evolution of a set of 
three canonical action angle variables well adapted to the tokamak 
magnetic configuration. This approach allows to derive the RF dif- 
fusion coefficient with very few assumptions. The distribution 
function of the resonant ions is written as a Fokker Planck equa- 
tion but the emphasis is put on the QL diffusion instead of on the 
usual diffusion induced by collisions. Then the Fokker Planck equa- 
tion is given a variational from which a solution is derived in the 
form of a semi analytical trial function of three parameters: the per- 
centage of resonant particle contained in the tail; an isotropic width 
AT and an anisotropic one AP. This solution is successfully tested 
against real experimental observations. Practically it is shown that 
in the case of JET the distribution function is influenced by adia- 
batic barriers which in turn limit the Hamiltonian stochasticity 
domain within energy values typically in the MeV range. Conse- 
quently and for a given ICRF power, the tail energy excursion is 
lower and its concentration higher than that of a bounce averaged 
prediction. This may actually be an advantage for machines like 
JET considering the energy range required to simulate the a- 
particle behaviour in a relevant fusion reactor. 


9084 (EUR-CEA-FC—1395) Current generation by hybrid 
waves. Simulation of tokamak discharges. Briffod, G. (CEA 
Centre d’Etudes Nucleaires de Grenoble, 38 (FR). Dept. de 
Recherche Fondamentale). Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Feb 1990. 
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30p. (in French). Contract EUR-CEA-JET JJ8/9002. Source: OSTI; 
NTIS (US Sales Only). . 

The experiments carried out on hybrid wave current generation 
are examined. The question of whether the results can be inter- 
preted on the basis of the accessibility hypothesis is analyzed. The 
results obtained at PLT, PETULA and ASDEX concerning the 
voltage variation per tour as a function of the wave power are pre- 
sented. The coherence between the linear equation obtained and 
theoretical results is checked. The wave spectra is modeled and 
the results are compared with experimental data. The data from JT 
60 tokamak are also examined. 


9085 (FRCEA-TH-290) Development and calibration of 
the fast neutral particle analyzer of the Tore Supra tokamak. 
Siri, B. Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee; Conservatoire National des 
Arts et Metiers (CNAM), 75 - Paris (France). Oct 1989. 113p. (In 
French). Order Number DE91740620. Source: OSTI; NTIS (US 
Sales Only). 

The design and construction of an analyzer for the Tore Supra 
tokamak fast neutral particles are presented. The energy analysis 
of the hydrogen and deuterium fast neutrals from the plasma al- 
lows the obtention of the plasma ionic temperature. The principle 
of the analysis is described. The analysis maximal energy is 300 
keV for the protons and 150 keV for the deuterons. The measure- 
ment of the flow of neutrals in a given energy gap requires the 
knowledge of the energy of analysis, energy resolution and effi- 
ciency of the analyzer. The determination of these parameters 
needed the utilization of a neutral particle beam of 0 to 50 KeV en- 
ergy. The energy spectra of the neutrals and the plasma ionic 
temperature at Tore Supra were obtained. 


9086 (FRCEA-TH-296) Infrared thermography of the Tore 
Supra inner chamber: data acquisition and interpretation. 
Fleury, |. Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee; Institut National des Sciences 
Appliquees (INSA), 69 - Villeurbanne (France); Aix-Marseille-1 
Univ., 13 - Marseille (France). Mar 1990. 154p. (In French). Order 
Number DE91740594. Source: OSTI; NTIS (US Sales Only). 

Plasma-wall interactions occur in Tore Supra and undesirable 
effects take place in the plasma. Moreover, the damage of compo- 
nents may be induced by high energy concentrations. By means of 
the infrared Tomography diagnostic the components under high 
thermal flow can be controlled. The design and application of this 
diagnostic technique is presented. The optical and mechanical 
structure of the already installed endoscope are described. Three 
endoscopes are to be used in Tore Supra. The surveillance of the 
plasma limiters and ergodic divertors can be performed. The moni- 
toring of the temperature variation on the head of the horizontal 
pumped limiter, during shocks, is carried out. The favourable effect 
of the ergodic divertor on the power stored on the head is con- 
firmed. The heat decreasing radial length (Aq) and the limiter 
maximal temperatures (Tmax) are evaluated during shocks without 
a divertor (Ag = 0.9 cm, Tmax = 440 deg C) or with a divertor cur- 
rent of 40 RA (Ag = 2.5 cm, Tmax = 230 deg C). Different 
structures of power concentration, obtained under the effect of the 
magnetic perturbations induced by the divertor, are shown by 
means of infrared thermography. 


9087 (GA-A-20273) DIill-D research program progress. 
Stambaugh, R.D. General Atomics, San Diego, CA (USA). Nov 
1990. 25p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO03-89ER51114. (CONF-901025-39: 13. international 
conference on plasma physics and controlled nuclear fusion re- 
search, Washington, DC (USA), 1-6 Oct 1990; IAEA-CN-53/A-1-4). 
Order Number DE91006409. Source: OSTI; NTIS; INIS; GPO Dep. 

A summary of highlights of the research on the DIill-D tokamak 
in the last two years is given. At low q, toroidal beta (G7) has 
reached 11%. At high q, «6, has reached 1.8. Dill-D data extend- 
ing from one regime to the other show the beta limit is at least 
B+(%) > 3.5 VaB (MA, m, T). Prospects for using H-mode in future 
devices have been enhanced. The discovery of negative edge 
electric fields and associated turbulence suppression have become 
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part of an emerging theory of H-mode. Long pulse (10 second) H- 
mode with impurity control has been demonstrated. Radial 
sweeping of the divertor strike points and gas puffing under the X- 
point have lowered peak divertor plate heat fluxes a factor of 3 and 
2 respectively. T; = 17 keV has been reached in a hot ion H-mode. 
Electron cyclotron current drive (ECCD) has produced up to 70 kA 
of driven current. Program elements now beginning are fast wave 
current drive (FWCD) and an advanced divertor program (ADP). 38 
refs., 10 figs. 


9088 (IAEA-TECDOC-—558, pp. 83-86) Convective transport 
in IMS. Talmadge, J.N. (Wisconsin Univ., Madison, WI (USA). 
TorsatrorVStellarator Lab.); Anderson, D.T.; Anderson, F.S.B.; Pe- 
terson, B.J.; Shohet, J.L. International Atomic Energy Agency, 
Vienna (Austria). Jul 1990. (CONF-890403—: 7. international work- 
shop on stellarators, Oak Ridge, TN (USA), 10-14 Apr 1989). In 
Stellarator physics: Proceedings of the seventh international work- 
shop on stellarators, held in Oak Ridge, Tennessee, 10-14 April 
1989. 635p. Order Number DE91613178. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Convective transport measurements in IMS device are de- 
scribed. The probes measurements of the ion saturation current 
were compared with the results of the numerical calculations. Is- 
land structures formation has been observed and the explanation 
of their creation was done. (author). 5 figs. 


9089 (IAEA-TECDOC-—558, pp. 107-110) Divertor biasing 
experiments in IMS. Anderson, D.T. (Wisconsin Univ., Madison, 
WI (USA). Torsatron/Stellarator Lab.); Anderson, F.S.B.; Doerner, 
R.P.; Hsieh, M.J.; Hitchon, W.N.G.; Matthews, P.G.; Shohet, J.L. 
International Atomic Energy Agency, Vienna (Austria). Jul 1990. 
Grant DE-FG02-86-ER53216.A004;Contract 19X-3591-C. (CONF- 
890403-: 7. international workshop on stellarators, Oak Ridge, TN 
(USA), 10-14 Apr 1989). In Stellarator physics: Proceedings of the 
seventh international workshop on stellarators, held in Oak Ridge, 
Tennessee, 10-14 April 1989. 635p. Order Number DE91613178. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An electrostatic method for controlling diverted particle fluxes in 
a stellarator has been demonstrated. Potentials applied to a de- 
fined set of divertor targets (shields) in contact with diverted flux 
bundles results in redistribution of plasma flow to any given diver- 
tor. Examination of the edge magnetic topology shows that ExB 
drifts just outside the last-closed magnetic surface account for the 
alteration of the diverted particle flows. Divertor models applied to 
the Proto-Cleo Stellarator show large changes in the expected di- 
vertor structure as a function of the scrape-off-layer thickness. 
Diagnostics recently installed in preparation for experimental inves- 
tigation will be described. (author). 8 refs, 2 figs. 


9090 (IAEA-TECDOC-—558, pp. 111-116) Divertor studies at 
6 kG in the interchangeable module stellarator. Matthews, P.G. 
(Wisconsin Univ., Madison, WI (USA). Torsatror/Stellarator Lab.); 
Anderson, D.T.; Anderson, F.S.B.; Shohet, J.L. Intemational 
Atomic Energy Agency, Vienna (Austria). Jul 1990. Grant DE- 
FG02-86ER53216.A004;Contract 19X-9135-C. (CONF-890403-: 7. 
international workshop on stellarators, Oak Ridge, TN (USA), 10-14 
Apr 1989). In Stellarator physics: Proceedings of the seventh inter- 
national workshop on stellarators, held in Oak Ridge, Tennessee, 
10-14 April 1989. 635p. Order Number DE91613178. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Interchangeable Module Stellarator offers a unique opportu- 
nity to study various detailed aspects of diverted plasma flow in a 
stellarator. This report presents measurements showing the struc- 
ture of the plasma flow exiting the confinement volume for two 
magnetic field strengths (2.6 kG and 5.8 kG on axis). These pat- 
terns of flow, or "footprints” show the relative density of the 
emerging plasma spatially on the walls of the device. These pat- 
terns are compared between the two magnetic field settings. In 
addition to measuring the structure of the plasma flux in the indi- 
vidual divertor bundle, a more global picture of the diverted plasma 
is presented at the two fields. The total diverted flux at all divertor 
locations within one field period of IMS can be measured simulta- 
neously and shows the poloidal variations of the diverted plasma. 
These measurements show a poloidally asymmetric flow and a 
sensitive dependence on the magnetic field. Data is given for mag- 
netic fields within a 15% range around the nominal operating 





central field strengths of 2.6 and 5.8 kG. Within this range, the di- 
verted plasma is seen to make an abrupt distribution change when 
the electron cyclotron resonance location is moved from radially in- 
side the magnetic axis to outside. It is postulated that these abrupt 
changes reflect a gross change in the transport conditions in the 
edge regions or inside the separatrix, and other experimental ob- 
servations will be discussed in connection with these phenomena. 
(author). 5 refs, 9 figs, 1 tab. 


9091 (JAERI-M—90-160) Annual report of the Naka Fusion 
Research Establishment for the period of April 1 1989 to 
March 31 1990. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Sep 1990. 128p. Order Number DE91744836. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Research and development activities of the Naka Fusion Re- 
search Establishment for the period of April 1989 to March 1990 
are reported. The experiment on JT-60 was continued to October 
1989. In the pellet injection experiment, plasma energy confine- 
ment was improved and the maximum fusion product reached 1.2 
x 102° m-% s keV. The portion of the bootstrap current was up to 
80% of the total plasma current in the high poloidal beta discharge. 
The fabrication of the new vacuum vessel and poloidal field coils 
for the JT-60 machine upgrade (JT-60U) have been made. The ex- 
periment to improve the confinement on JFT-2M was conducted. 
The ergodic magnetic limiter coils were installed. Quasi-steady- 
state H-mode discharge (10 sec at maximum) was achieved and a 
new high-beta regime with the improved Troyon coefficient have 
been explored in Dill-D. As for theoretical and computational stud- 
ies, thermal instabilities of an edge plasma, plasma performance 
determined by the MHD instabilities and burning plasma problems 
were investigated. A new type of a vacuum pump-the ceramic 
turbo-viscous pump—has been developed. In the high heat flux 
technology, small-scale divertor samples are manufactured by 
means of brazing carbon fiber reinforced carbon composite to cop- 
per heat sinks. The thermal cycle tests show they endure against a 
heat flux up to 10MW/m?. As for the development of plasma heat- 
ing technology, the 50 keV-10A negative hydrogen beam was 
extracted by means of seeding cesium in the ion plasma genera- 
tor. 1.4 MW-10sec RF was generated from an improved electron 
gun in the modified 2GHz-range klystron. Nb3Sn superconducting 
coil with an inner diameter of 1.0 m was successfully magnetized 
up to 7 T in 1 sec. The gram-level tritium experiments were per- 
formed. Conceptual design of the International Thermonuclear 
Experimental Reactor (ITER) is proceeding under the auspices of 
the IAEA. (Abstract Truncated) 


9092 (JAERI-M—90-167) Effect of coated window on elec- 
tron temperature and density evaluation in JT-60 Thomson 
scattering diagnostic. Miura, Yoshikazu (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Yoshida, Hidetoshi; Sakuma, Takeshi; Yamashita, 
Osamu; Nagashima, Akira; Matoba, Tohru. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Sep 1990. 50p. (in Japanese). Or- 
der Number DE91744962. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The viewing window of Thomson scattering diagnostic is blurred 
by discharge cleaning and so on. The transmission of the coated 
window is then reduced with decreasing wavelength. This 
wavelength-dependent transmission affects the evaluation of elec- 
tron temperature and density in Thomson scattering measurement. 
In this report, based on the transmission of coated windows mea- 


sured for 4 periods of JT-60 experiments (1987-1989), the effect of: 


coated window on electron temperature and density evaluation is 
investigated quantitatively. (author). 


9093 (JET-R-90-04) Interpretation of heat and density 
pulse measurements in JET in terms of coupled transport. 
Haas, J.C.M. de; O’Rourke, J.; Sips, A.C.C.; Lopes Cardozo, N.J. 
Commission of the European Communities, Abingdon (UK). JET 
Joint Undertaking. [1990]. 29p. Order Number DE91616771. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The perturbations of electron density and temperature profiles in 
a tokamak following a sawtooth collapse are considered. An ana- 
lytic model for the interpretation of such perturbations is presented. 
It is shown that the perturbation can be decomposed into two con- 
tributions, which are eigenmodes of the linearised coupled diffusion 
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equations for particle and energy. The approximations made in the 
analytical treatment are checked using computer simulations. Mea- 
surements of heat and density pulses in Joint European Torus are 
used to illustrate the power of the new approach. It is shown that 
using the coupled equations, an improved description of the heat 
and density pulses is obtained. The analysis yields the four diffu- 
sion coefficients in the linearised transport matrix. The non-zero 
off-diagonal elements explain certain salient features of the mea- 
surements, notably a marked decrease of the local density which 
occurs during the maximum of the temperature pulse. (author). 


9094 (KFKI-1990-14/D) Measurement of plasma density in 
the edge of a tokamak using atomic beam-injection. Wenzel, U. 
(Akademie der Wissenschaften der DDR, Berlin (Germany, F.R.). 
Zentralinstitut fuer Elektronenphysik); Venzke, D.; Weixelbaum, L.; 
Bakos, J.S.; Ignacz, P.; Szigeti, J. Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Apr 1990. 35p. (In German). Order Number DE91616790. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The radial plasma density distribution in the edge plasma of the 
MT-1 tokamak is measured by using a laser blow-off alkaly atomic 
beam and a CCD camera for the registration of the intensity distri- 
bution of the line radiation of the atoms excited by the plasma 
electrons along the line of the injection. The radial distribution 
strongly depends on the direction of the plasma current showing a 
definite asymmetry which is probably caused by the finite poloidal 
extension of the sector limiter used in the experiments. The theo- 
retical background of the evaluation of the results and the effects 
in producing the laser blow-off atomic beam which disturbs the 
measurements are discussed in detail. (author) 19 refs.; 11 figs. 


9095 (LRP-413/90, pp. 1-5) 39GHz ECRH system for 
breakdown studies on the TCA tokamak. Pochelon, A. (Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Goodman, T.; Wha- 
ley, D.; Tran, M.Q.; Reinhard, D.; Perrenoud, A.; Joedicke, B.; 
Mathews, H.G.; Kasparek, W.; Thumm, M. Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Sep 1990. (CONF-900918-: 16. 
symposium on fusion technology, London (UK), 3-7 Sep 1990). In 
Contributed papers presented at the 16. symposium on fusion 
technology. 25p. Order Number DE91003058. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The design construction and first operation of a 39GHz ECRH 
system (300 kW, 100 ms) for low loop-voltage breakdown and 
startup-assist experiments on the TCA tokamak is described. (au- 
thor) 5 refs., 6 figs., 1 tab. 


9096 (LRP-413/90, pp. 7-11) Design of the TCV tokamak. 
Tonetti, G. (Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP)); Heym, 
A.; Hofmann, F. Ecole Polytechnique Federale, Lausanne (Switzer- 
land). Centre de Recherche en Physique des Plasma (CRPP). Sep 
1990. (CONF-900918—: 16. symposium on fusion technology, Lon- 
don (UK), 3-7 Sep 1990). In Contributed papers presented at the 
16. symposium on fusion technology. 25p. Order Number 
DE91003058. Source: OSTI; NTIS (US Sales Only); INIS. 

Various studies have shown that a significant improvement in 
tokamak performance can be obtained by elongating and shaping 
the cross section of the plasma ring. Plasmas with high elongation 
are however strongly unstable to the vertical axisymmetric mode 
and their control is a major problem. The objective of TCV (Toka- 
mak a Configuration Variable Ro=0.88 m, a=0.24 m, b/a up to 3, 
Btor=1.43 T, Iplasma up to 1.2 MA) presently under construction at 
the CRPP is to study scenarios for the creation of such plasmas 
and to evaluate the improvements in plasma parameters such as 
the maximum plasma current and density, the confinement time 
and the maximum pressure that can be sustained. (author) 12 
refs., 2 figs., 1 tab. 


9097 (LRP-413/90, pp. 13-16) Distributed control of the 
TCV tokamak and modular BITBUS nodes. Lister, J.B. (Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Marmillod, P.; Isoz, 
P.F.; Piacentini, |.E.; Marletaz, B. Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
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Plasma (CRPP). Sep 1990. (CONF-900918-: 16. symposium on 
fusion technology, London (UK), 3-7 Sep 1990). In Contributed pa- 
pers presented at the 16. symposium on fusion technology. 25p. 
Order Number DE91003058. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We describe the Systeme Integre de Donnees’ (SID) for the TCV 
tokamak. We integrate the machine control, plasma control, data 
acquisition and analysis into one software and hardware network. 
Most of SID has been bought in. The exceptions are the Plasma 
Control System and a modular system of programmable controllers 
which are described in some detail. (author) 4 refs., 4 figs. 


9098 (LRP-413/90, pp. 17-20) A hybrid matrix multiplier 
for control of the TCV tokamak. |Isoz, P.F. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Lister, J.B.; Marmillod, P. Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Sep 1990. (CONF- 
900918-: 16. symposium on fusion technology, London (UK), 3-7 
Sep 1990). In Contributed papers presented at the 16. symposium 
on fusion technology. 25p. Order Number DE91003058. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We have developed a Plasma Control System for TCV based on 
hybrid analogue digital hardware using DAC-multipliers to produce 
fast and precise matrix multiplication. The philosophy, construction, 
performance and cost of this system are described. (author) 5 
refs., 5 figs. 


9099 (LRP-413/90, pp. 21-25) 19 rectifiers to supply the 
colls of the TCV tokamak. Fasel, D. (Ecole Polytechnique Fed- 
erale, Lausanne (Switzerland). Centre de Recherche en Physique 
des Plasma (CRPP)); Perez, A.; Depreville, G.; Puchar, F.; Pahud, 
J.D. Ecole Polytechnique Federale, Lausanne (Switzerland). Centre 
de Recherche en Physique des Plasma (CRPP). Sep 1990. 
(CONF-900918-: 16. symposium on fusion technology, London 
(UK), 3-7 Sep 1990). In Contributed papers presented at the 16. 
symposium on fusion technology. 25p. Order Number 
DE91003058. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the electrical network designed to supply 
the 19 coils of the TCV (Tokamak a Configuration Variable) toka- 
mak. After a brief description of the main purpose of TCV, the 
general characteristics of the TCV network are given. Then the 
technical choices made for the rectifier power stage are detailed. 
There follows a description of the rectifier digital control electronics. 
Comments on simulations carried out and the actual status con- 
clude the paper. (author) 3 refs., 5 figs., 2 tabs. 


9100 (LRP-418/90, pp. 1-6) Review of gyrotron develop- 
ment at the Centre de Recherche en Physique des Plasmas. 
Tran, M.Q. (Ecole Polytechnique Federale, Lausanne (Switzer- 
land). Centre de Recherche en Physique des Plasma (CRPP)). 
Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Sep 1990. (CONF- 
901268-: 15. international conference on infrared and millimeter 
waves, Buena Vista Lake, U (USA), 10-14 Dec 1990). In Invited 
and contributed papers presented at the 15. international confer- 
ence on infrared and millimeter waves. 23p. Order Number 
DE91003057. Source: OSTI; NTIS (US Sales Only); INIS. 

Gyrotron development activities at the Centre de Recherche en 
Physique des Plasmas in Lausanne are directed along two direc- 
tions, quasi optical gyrotrons and, with less emphasis, cylindrical 
cavity gyrotrons. This paper will review the recent work performed 
in these two fields. (author) 9 refs., 5 figs. 


9101 (LRP-418/90, pp. 7-10) Competition between the 
fundamental and the second harmonic in quasi-optical gy- 
rotrons. Tran, T.M. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)); Dufaux, F.; Alberti, S.; Monselesan, D.; Pedrozzi, M.; 
Tran, M.Q. Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Sep 1990. 
(CONF-901268-: 15. international conference on infrared and mil- 
limeter waves, Buena Vista Lake, U (USA), 10-14 Dec 1990). In 
Invited and contributed papers presented at the 15. international 
conference on infrared and millimeter waves. 23p. Order Number 
DE91003057. Source: OSTI; NTIS (US Sales Only); INIS. 


In quasi-optical gyrotrons (QOG) using Fabry-Perot resonators 
designed to operate at the fundamental, the second harmonic in- 
teraction could be important due to the fact that the quality factor Q 
is an increasing function of the frequency. Emissions at frequen- 
cies twice the electron cyclotron frequency have been also 
observed experimentally in QOG as well as in cylindrical gyrotrons. 
In order to understand the nature of this unwanted emission and its 
effects on the efficiency of the quasi-optical gyrotrons, a simulation 
code, based on the slow time scale formalism is written to follow 
the time evolution of the fundamental as well as the higher har- 
monic modes. Results from the simulations of our 100 GHz QOG 
experiment will be presented. (author) 4 refs., 2 figs. 


9102 (LRP-418/90, pp. 11-15) Velocity ratio measurement 
using the frequency of backward wave oscillations. Muggli, P. 
(Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Tran, M.Q.; Tran, 
T.M. Ecole Polytechnique Federale, Lausanne (Switzerland). Cen- 
tre de Recherche en Physique des Plasma (CRPP). Sep 1990. 
(CONF-901268—: 15. international conference on infrared and mil- 
limeter waves, Buena Vista Lake, U (USA), 10-14 Dec 1990). In 
Invited and contributed papers presented at the 15. international 
conference on infrared and millimeter waves. 23p. Order Number 
DE91003057. Source: OSTI; NTIS (US Sales Only); INIS. 

The operating diagram of a low-Q (Qgi#=160) TE;° gyrotron at 
8GHz exhibits oscillations at frequencies in a range around both 7 
and 100GHz. These frequencies are identified as the backward 
wave (BW) and forward wave (FW) components of the traveling 
TE2;° mode. As the resonance condition of the BW depends on 
the average parallel velocity (<vj>) of the beam electrons 
(waw2Q¢c/7 -Ky<vy>), the measurement of waw, for given Qe 
and +, yields the value of the velocity ratio a=<v>/<vp> provides 
a diagnostic for a. Experimentally, we have measured wpw while 
varying Ibeam, 2c and a. These results will be presented and com- 
pared to predictions of linear dispersion relation and of non-linear 
simulations. (author) 3 refs., 5 figs. 


9103 (LRP—418/90, pp. 17-23) Output coupling of a quasi 
optical Fabry-Perot resonator by mean of a diffractive grating 
in the mm wave range. Hogge, J.P. (Ecole Polytechnique Fed- 
erale, Lausanne (Switzerland). Centre de Recherche en Physique 
des Plasma (CRPP)); Cao, H.; Tran, T.M.; Tran, M.Q.; Kasparek, 
W. Ecole Polytechnique Federale, Lausanne (Switzerland). Centre 
de Recherche en Physique des Plasma (CRPP). Sep 1990. 
(CONF-901268-: 15. international conference on infrared and mil- 
limeter waves, Buena Vista Lake, U (USA), 10-14 Dec 1990). In 
Invited and contributed papers presented at the 15. international 
conference on infrared and millimeter waves. 23p. Order Number 
DE91003057. Source: OSTI; NTIS (US Sales Only); INIS. 

In present quasi-optical (Q.0.) gyrotrons, the microwave power is 
coupled out by edge diffraction. Results of cold tests and hot tests 
show that the output is non-Gaussian. Recently, we have tested 
successfully output couplers using a grating reflector which re- 
places one of the resonator mirrors. This type of coupling produces 
almost perfect Gaussian output patterns so that one can utilize an 
additional perfectly reflecting mirror to focus efficiently the output 
microwave beam into a corrugated HE,; waveguide. (author) 7 
refs., 4 figs.” 


9104 (NIFS—33) Anomalous viscosity due to drift wave 
turbulence. Itoh, S.-|. National Inst. for Fusion Science, Nagoya 
(Japan). Jun 1990. 25p. Order Number DE91744954. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Anomalous ion, electron viscosities and off-diagonal elements of 
transport matrix in the presence of low frequency microturbulence 
are calculated. Quasilinear theory is used in the electrostatic limit. 
Symmetric matrix is obtained including the off-diagonal terms. The 
electron and ion components in transport matrix apparently decou- 
ple in the drift wave approximation. Particle, momentum and energy 
fluxes are presented in terms of three thermodynamical forces, 
where the gradient of parallel flow is included. Particle and energy 
fluxes are driven by density gradient, temperature gradient, radial 
electric field and convection due to the fluctuations. Anomalous 
electron viscosity is found to be very small. lon anomalous viscos- 
ity, heat conductivity and off-diagonal elements are comparable to 


the coefficients for electrons. The transport equations of ions show 
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that off-diagonal element reduces the heat conductivity and even 
causes the anomalous heat pinch effect. Anomalous viscosity gives 
rise to additional heating on ions due to viscous damping. (author). 


9105 (NIFS—35) Direct extraction of a Na~ beam from a 
sodium plasma. Sasao, Namiko; Fujita, Junji; Yamaoka, Hitoshi; 
Wada, Motoi. National Inst. for Fusion Science, Nagoya (Japan). 
Jul 1990. 18p. Order Number DE91744955. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Negative sodium ions (Na~) were extracted from a small multi- 
cusp ion source. A steady state sodium plasma was produced by 
primary electrons in a sodium gas evaporating from a metal sam- 
ple placed in the discharge chamber. The Na~ current density of 
1.5 wA/cm? was obtained from a single aperture of 1.5 mm diame- 
ter at relatively low discharge power of about 0.4 W and filament 
power of 50 W. Extraction characteristics were studied by changing 
the plasma electrode bias. The extracted Na~ current showed de- 
pendence on the bias voltage similar to that of H~ or Li~ volume 
production. (author). 


9106 (NIFS-PROC—2, pp. 9-23) A model for the effects of 
temperature gradients and magnetic shear on the drift wave 
monopole solutions. Morrison, PJ. (Texas Univ., Austin, TX 
(USA). Dept. of Physics); Su, X.N.; Horton, W. National Inst. for 
Fusion Science, Nagoya (Japan). Mar 1990. (CONF-8903180-: 
Workshop on structures in confined plasmas, Nagoya (Japan), 13- 
16 Mar 1989). In Structures in confined plasmas: Proceedings of 
workshop of US-Japan joint institute for fusion theory program. 
242p. Order Number DE91723415. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A model that incorporates both the effects of temperature gradi- 
ents and magnetic shear on the drift wave monopole solutions is 
analyzed. In the case where the former effect is treated improperly 
and the latter is neglected, there exist exact monopole solutions, 
which is equivalent to the existence of a point spectrum for a non- 
linear eigenvalue problem. When both the effects are included, this 
spectrum becomes a banded continuous spectrum. An eigenvalue 
of this spectrum is associated with a localized vortex structure that 
undulates in space about a fixed level, eventually matching to a ra- 
diative ion acoustic tail. A novel separatrix crossing technique is 
used to investigate this problem. (author). 


9107 (NIFS-PROC-—2, pp. 43-48) Drift wave solitons in an 
inhomogeneous magnetized plasma. Saeki, Koichi (Shizuoka 
Univ. (Japan)); Amagishi, Yoshimitsu. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Mar 1990. (CONF-8903180-—: Workshop on 
structures in confined plasmas, Nagoya (Japan), 13-16 Mar 1989). 
In Structures in confined plasmas: Proceedings of workshop of 
US-Japan joint institute for fusion theory program. 242p. Order 
Number DE91723415. Source: OSTI; NTIS (US Sales Only); INIS. 

The shears of electron diamagnetic drift velocity and ExB drift 
velocity are theoretically verified to give nonlinearities and establish 
a soliton of drift wave. Experimentally, a drift wave soliton is 
observed. Both of the propagation velocity of the soliton and the in- 
verse of the soliton width get large with an increase in amplitude. 
(author). 


9108 (NIFS-PROC-2, pp. 49-53) Temperature gradient 
modes, streamers and anomalous transport. Dimits, A.M. (Mary- 
land Univ., College Park, MD (USA). Lab. for Plasma Research); 
Drake, J.F.; Guzdar, P.N.; Hassam, A.B. National Inst. for Fusion 
Science, Nagoya (Japan). Mar 1990. (CONF-8903180—: Workshop 
on structures in confined plasmas, Nagoya (Japan), 13-16 Mar 
1989). In Structures in confined plasmas: Proceedings of workshop 
of US-Japan joint institute for fusion theory program. 242p. Order 
Number DE91723415. Source: OSTI; NTIS (US Sales Only); INIS. 

The nonlinear evolution of the n, mode has been studied using a 
two-dimensional slab fluid model, both without and with shear. For 
zero shear, the instability evolves to a quasi-one-dimensional state 
in which streams of plasma flow from cold to hot regions over dis- 
tances of order the density gradient scale length. The resulting 
thermal transport is of order the Bohm rate, xponm*piVi, Where Vy 
and p; are respectively the ion thermal velocity and gyroradius. The 
one-dimensional fluid nonlinearity is shown to be capable of caus- 
ing saturation of the instability although the E vector x B vector 
nonlinearity is likely to be at least as important. In the presence of 
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magnetic shear, the streams become radially localized over a scale 
length of order Ax~p;L</L;, where Le and L; are respectively the 
shear and temperature gradient scale lengths, and transport barrier 
develops at the rational surface. (author). 


9109 (NIFS-PROC-—2, pp. 55-58) Theory of ion anomalous 
transport in improved confinement regime. Hahm, T.S. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.); Tang, W.M. National 
Inst. for Fusion Science, Nagoya (Japan). Mar 1990. (CONF- 
8903180—: Workshop on structures in confined plasmas, Nagoya 
(Japan), 13-16 Mar 1989). In Structures in confined plasmas: Pro- 
ceedings of workshop of US-Japan joint institute for fusion theory 
program. 242p. Order Number DE91723415. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Although the energy confinement time in improved confinement 
regimes (H-mode and Supershot) is typically longer than L-mode 
cases, the ion thermal transport nevertheless remains very anoma- 
lously large. This work considers: (i) the ion temperature gradient 
driven turbulence in H-mode plasmas where the density profile is 
either hollow or flat such that the trapped electron modes are 
suppressed; and (ii) the collisionless trapped electron modes in su- 
pershots where the density profile is peaked enough such that the 
n-modes is relatively feeble. The calculated x; from weak turbu- 
lence theory of n-mode for hollow density profiles increases 
abruptly from zero near the threshold and remains small into the 
flat density regime away from the threshold as the density scale 
length is increased. On the other hand, the collisionless trapped 
electron modes for peaked density profiles are shown to be ro- 
bustly unstable with toroidicity-induced ballooning mode structure 
and negligible shear-induced damping in the presence of the radial 
gradients in toroidal plasma rotation and ion temperature. The 
fluctuations-induced ion thermal diffusivity (x;) and ion toroidal mo- 
mentum diffusivity (x4) are roughly the same for this model. The 
observed improvement in confinement could be due to the fact that 
there are fewer resonant trapped electrons when the density profile 
is sufficiently peaked. (author). 


9110 (NIFS-PROC-2, pp. 69-76) Growth and decay of vor- 
tex structures in pure electron plasmas. Driscoll, C.F. (Calfornia 
Univ., San Diego, La Jolla, CA (USA)); Smith, R.A.; Hung, X.-P.; 
Malmberg, J.H. National Inst. for Fusion Science, Nagoya (Japan). 
Mar 1990. (CONF-8903180—: Workshop on structures in confined 
plasmas, Nagoya (Japan), 13-16 Mar 1989). In Structures in con- 
fined plasmas: Proceedings of workshop of US-Japan joint institute 
for fusion theory program. 242p. Order Number DE91723415. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Magnetized hollow electron columns exhibit linear instabilities 
which evolve to a state of saturated non-linear vortex structures. 
These vortices then cause rapid cross-field particle transport giving 
a noisy, non-hollow state. In the linear regime, we observe both 
unstable and stable k, ~0 diocotron modes; these have been stud- 
ied for azimuthal mode numbers | = 1 and 2. For | = 2, measured 
frequencies and exponential growth rates are in factor-of-two 
agreement with predictions of 2-D theory. For | = 1, exponential in- 
stability is also observed, in contradiction to 2-D fluid theory. In the 
non-linear regime, experiments show two vortices merging into a 
single vortex in the center, with the formation of small scale 
structures; this merger is in general agreement with numerical cal- 
culations. At late times, the measured density fluctuations typically 
decay exponentially to the level of a few percent. (author). 


9111 (NIFS-PROC-2, pp. 77-86) Pressure-driven internal 
disruptions in Heliotron E. Wakatani, M. (Kyoto Univ., Uji 
(Japan). Plasma Physics Lab.). National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-8903180—: Workshop on struc- 
tures in confined plasmas, Nagoya (Japan), 13-16 Mar 1989). In 
Structures in confined plasmas: Proceedings of workshop of US- 
Japan joint institute for fusion theory program. 242p. Order 
Number DE91723415. Source: OSTI; NTIS (US Sales Only); INIS. 

In the high beta experiments of Heliotron E the internal disrup- 
tions similar to those in tokamaks were observed. For a highly 
peaked pressure profile of 6(0)/G-bar > 3x4 and (0) > (2%3)%, 
the internal disruption occurs and the pressure profile becomes 
suddenly flat in the central region, where 6(0) denotes a central 
value and 6-bar an averaged value. It is caused by the non-linear 
evolution of g mode with m = 3/n = 2, where m and n are poloidal 


ERA Vol. 16, No. 3 313 





70 FUSION ENERGY 
7001 Plasma Research 


and toroidal mode number, respectively. For a moderately peaked 
pressure profile of 6(0)/G-bar ~ 2~3 and 6(0) > (2%3)%, a relax- 
ation oscillation ended with the internal disruption explained by the 
g mode with m = 1/n = 1 was observed. For a flat pressure profile 
of 8(0) /B-bar < 1.5 - 2, the highest average beta value was ob- 
tained; however, at 6-bar~2% an edge localized relaxation was 
observed recently. When the pressure gradient is steep in the 
edge region, the expected dangerous instability is g mode with m = 
2/n'= 3. Recently it is found that the internal disruptions appeared 
at the lower beta value than that in the above case, when the mag- 
netic axis is shifted inside by the vertical magnetic field. (author). 


9112 (NIFS-PROC-2, pp. 87-95) Anomalous transport in 
resistive interchange turbulence. Sugama, Hideo (Kyoto Univ., 
Uji (Japan). Plasma Physics Lab.); Wakatani, Masahiro. National 
Inst. for Fusion Science, Nagoya (Japan). Mar 1990. (CONF- 
8903180-: Workshop on structures in confined plasmas, Nagoya 
(Japan), 13-16 Mar 1989). In Structures in confined plasmas: Pro- 
ceedings of workshop of US-Japan joint institute for fusion theory 
program. 242p. Order Number DE91723415. Source: OSTi; NTIS 
(US Sales Only); INIS. 

Resistive interchange mode driven turbulence in a magnetically 
confined plasma is studied by using renormalization technique for a 
reduced fluid model. It is related to the anomalous transport in 
tokamaks and stellarator/heliotron. (author). 


9113 (NIFS-PROC—2, pp. 96-101) Formation of a current 
bubble in a coupling process of resistive tearing modes. Urata, 
Kazuhiro (Nagoya Univ. (Japan). Plasma Science Center); Hatori, 
Tadatsugu. National Inst. for Fusion Science, Nagoya (Japan). Mar 
1990. (CONF-8903180—: Workshop on structures in confined plas- 
mas, Nagoya (Japan), 13-16 Mar 1989). In Structures in confined 
plasmas: Proceedings of workshop of US-Japan joint institute for 
fusion theory program. 242p. Order Number DE91723415. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The current bubble means a helical duct with low current density 


invading the inner high current region of current carrying toroidal 
plasmas. The numerical simulations show that it appears right after 
the absorption of a small magnetic island into the chaotic layer 
along the separatrix of large magnetic island. (author). 


9114 (NIFS-PROC—2, pp. 103-110) Nonlinear wave cou- 
pling and clumps in drift wave turbulence theory. Dominguez, 
R.R. (General Atomics, San Diego, CA (USA)). National Inst. for 
Fusion Science, Nagoya (Japan). Mar 1990. (CONF-8903180-: 
Workshop on structures in confined plasmas, Nagoya (Japan), 13- 
16 Mar 1989). In Structures in confined plasmas: Proceedings of 
workshop of US-Japan joint institute for fusion theory program. 
242p. Order Number DE91723415. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Anomalous transport mediated by drift wave turbulence has been 
studied by many authors using weak and renormalized turbulence 
theory. Additional nonlinear effects coming from three-wave cou- 
pling have been studied in simple models by Waltz and for drift 
waves by Waltz and Dominguez. At the same time, the ‘clump’ 
theory of Dupree has been extended and applied to drift wave tur- 
bulence. In the present work, we.discuss how the discreteness 
effects associated with clumps may be combined with the nonlinear 
wave coupling formalism. It is shown that both the nonlinear wave 
coupling and clump correlation act as sources for the spectral den- 
sity, with a comparison between the two effects being presented. 
Conclusions are 1. Clumps can generate finite line width spectra; 
2. Moderately strong non-linear wave-wave interactions can domi- 
nate the clump mechanism; 3. Very strong turbulence has no 
natural wave-wave/clump decomposition. (author). 


9115 (NIFS-PROC-2, pp. 111-127) A computationally 
exact method of Dawson’s model for hole dynamics of one- 
dimensional plasma. Kitahara, Kazuo (Tokyo Inst. of Tech. 
(Japan). Faculty of Science); Tanno, Kohki; Takada, Toshio; Hatori, 
Tadatsugu; Urata, Kazuhiro; Irie, Haruyuki; Nambu, Mitsuhiro; 
Saeki, Kohichi. National Inst. for Fusion Science, Nagoya (Japan). 
Mar 1990. (CONF-8903180—: Workshop on structures in confined 
plasmas, Nagoya (Japan), 13-16 Mar 1989). In Structures in con- 
fined plasmas: Proceedings of workshop of US-Japan joint institute 
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for fusion theory program. 242p. Order Number DE91723415. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We show a simple but computationally exact solution of the one- 
dimensional plasma model, so-called ‘Dawson's model’. Using this 
solution, we can describe the evolution of the plasma and find the 
relative stabilization of a big hole after the instability of two 
streams. (author). 


9116 (NIFS-PROC-—2, pp. 129-140) Multifractal distribution 
in turbulence. Nakano, Tohru (Chuo Univ., Tokyo (Japan). Dept. 
of Physics). National Inst. for Fusion Science, Nagoya (Japan). 
Mar 1990. (CONF-8903180—: Workshop on structures in confined 
plasmas, Nagoya (Japan), 13-16 Mar 1989). In Structures in con- 
fined plasmas: Proceedings of workshop of US-Japan joint institute 
for fusion theory program. 242p. Order Number DE91723415. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A multifractal analysis is applied to turbulence in two and three 
dimensions. The generalized dimensions and f(a)-a curve are cal- 
culated for two-dimensional turbulence simulated on 512° mesh 
points. As far as three dimensional turbulence is concerned, we 
compute the generalized dimensions and f(a)-a curve from a 
model previously proposed by Nelkin and the present author and 
compare them in a satisfactory way with the data by Meneveau 
and Sreenivasan. (author). 


9117 (NIFS-PROC-2, pp. 161-170) Magnetohydrodynamic 
transport code: MHDT-code. Yagi, Masatoshi (Kyoto Univ. 
(Japan). Faculty of Engineering); Wakatani, Masahiro; Hasegawa, 
Akira. National Inst. for Fusion Science, Nagoya (Japan). Mar 
1990. (CONF-8903180—: Workshop on structures in confined plas- 
mas, Nagoya (Japan), 13-16 Mar 1989). In Structures in confined 
plasmas: Proceedings of workshop of US-Japan joint institute for 
fusion theory program. 242p. Order Number DE91723415. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We have been developed a hybrid computer code for the study 
of electron transport in micro-MHD turbulence. lons are treated in 
fluid approximation and electrons are treated as particles with guid- 
ing center approximation. The parpendicular and parallel grid sizes 
are determined by ¢/wpe and Alfven wave length respectively, while 
the integration time step by w4-', hence the code is suitable to 
study microscopic MHD phenomena with arbitrary electron and ion 
mass ratio. Initial results are discussed. (author). 


9118 (NIFS-PROC—2, pp. 191-201) Characteristics method 
in dissipative structure theory. Yoshida, Zensho (Tokyo Univ. 
(Japan). Faculty of Engineering). National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-8903180—: Workshop on struc- 
tures in confined plasmas, Nagoya (Japan), 13-16 Mar 1989). In 
Structures in confined plasmas: Proceedings of workshop of US- 
Japan joint institute for fusion theory program. 242p. Order 
Number DE91723415. Source: OSTI; NTIS (US Sales Only); INIS. 

The characteristics method in the theory of partial differential 
equations has been discussed in its relation to the theory of dissi- 
pative structures. Non-characteristic Cauchy data related to the 
hyperbolic part of equilibrium equations characterizes intrinsic 
structures in the corresponding dynamical system. The concept of 
intrinsic structures introduced here gives a generalization of eigen- 
functions. Some different examples of intrinsic structures in 
plasmas have been studied. (author). 


9119 (NIFS-PROC—2, pp. 215-224) Non-adiabatic behavior 
of the magnetic moment in a dipole field in the presence of a 
low frequency electrostatic wave. Murakami, Sadayoshi (Hi- 
roshima Univ. (Japan). Inst. for Fusion Theory); Sato, Tetsuya; 
Hasegawa, Akira. National Inst. for Fusion Science, Nagoya 
(Japan). Mar 1990. (CONF-8903180—: Workshop on structures in 
confined plasmas, Nagoya (Japan), 13-16 Mar 1989). In Structures 
in confined plasmas: Proceedings of workshop of US-Japan joint 
institute for fusion theory program. 242p. Order Number 
DE91723415. Source: OSTI; NTIS (US Sales Only); INIS. 

Non-adiabatic behavior of the magnetic moment of a charged 
particle in a dipole magnetic field in the presence of a low fre- 
quency electrostatic wave with azimuthal component is studied 
both numerically and analytically. The adiabaticity can be broken 
due to two types of resonance, i.e., the bounce - E x B drift reso- 
nance and the wave - drift resonance. (author). 





9120 (NIFS-PROC-—3, pp. 41-44) Resistive MHD stability 
studies for ATF plasmas during operation in the second stabil- 
ity regime. Charlton, L.A. (Oak Ridge National Lab., TN (USA)); 
Leboeuf, J.N.; Carreras, B.A.; Dominguez, N.; Lynch, V.E. National 
Inst. for Fusion Science, Nagoya (Japan). Mar 1990. (CONF- 
891240—: 1. international Toki conference on plasma physics and 
controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceed- 
ings of the first international Toki conference on plasma physics 
and controlled nuclear fusion: Next generation experiments in heli- 
cal systems. 293p. Order Number DE91723414. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Self-stabilization effects were experimentally observed in the first 
period of operation of the ATF device. These effects are repro- 
duced by nonlinear calculations. (author). 


9121 (NIFS-PROC-3, pp. 49-52) Plasma transport in ad- 
vanced stellarators. Wobig, H. (Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany, F.R.)). National Inst. for Fusion 
Science, Nagoya (Japan). Mar 1990. (CONF-891240—: 1. interna- 
tional Toki conference on plasma physics and controlled nuclear 
fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the first 
international Toki conference on plasma physics and controlled nu- 
clear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. ' 

The present paper reformulates the neoclassical theory of gen- 
eral toroidal equilibria. The relevant geometrical parameters are 
identified and it is shown how the reduction of Pfirsch-Schlueter 
currents affects neoclassical transport and bootstrap effects. The 
influence of turbulent electromagnetic fluctuations is also dis- 
cussed. Since a toroidal loop voltage is included, the theory is valid 
for all toroidal systems. (author). 


9122 (NIFS-PROC-3, pp. 70-72) Confinement improve- 
ment by edge control. Ohyabu, N. (National Inst. for Fusion 
Science, Nagoya (Japan)). National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 
Three types of the divertor operation mode have been considered 
to improve the plasma performance, particularly the energy con- 
finement in the LHD device. (i) High density, cold divertor plasma 
operation for reducing the impurity sputtering, (ii) H-mode type op- 
eration for minimizing the deterioration of the energy confinement 
at high input power, (iii) High temperature divertor plasma opera- 
tion for further enhancement of the energy confinement. (author). 


9123 (NIFS-PROC-—3, pp. 73-76) Effects of perturbing heli- 
cal fields on confinement of Heliotron DR plasma. Morimoto, S. 
(National Inst. for Fusion Science, Nagoya (Japan)); Yanagi, N.; 
Nakasuga, M.; Sato, M.; Obiki, T. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240—: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

Two types of perturbing helical fields have been applied to He- 
liotron DR plasma; type A makes a large m=n=1 magnetic island at 
tlap ~0.5 whereas type B makes a set of many islands with high 
mode numbers (m=5, 4, 3 n=5, 6, 7, 8, 9, 10) at 0.5 < approx r/ap 
< approx 1. Deterioration of plasma confinement due to the type A 
perturbation has been observed at B, ,/B; =3 x 10-4, where B, ; 
and B; are the Fourier component of m=n=1 and the confining 
toroidal field, respectively. The plasma performance is less sensi- 
tive to the type B perturbation and the confinement deterioration 
has not been found even at ¢ > 1, where ¢ is the overlapping pa- 
rameters of the magnetic islands. (author). 


9124 (NIFS-PROC-—3, pp. 105-108) Pressure and potential 
measurements in IMS during electron cyclotron heating. 
Talmadge, J.N. (Wisconsin Univ., Madison, WI (USA). 
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Torsatron/Stellarator Lab.); Anderson, D.T.; Anderson, F.S.B.; Pe- 
terson, B.J.; Shohet, J.L. National Inst. for Fusion Science, Nagoya 
(Japan). Mar 1990. (CONF-891240—: 1. international Toki confer- 
ence on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

Two-dimensional measurements of the plasma pressure have 
been made in the Interchangeable Module Stellarator (IMS) at two 
separate toroidal locations. The results indicate that the profile is 
hollow during Electron Cyclotron Heating (ECH) and that there is a 
significant variation of the plasma pressure on the magnetic sur- 
faces towards the plasma edge. Also, two emissive probes are 
aligned along a magnetic field line in vacuum by using one probe 
to detect the emitted electrons from the other. The locus of 
detected peaks in the current agree well with the numerical calcu- 
lation of the magnetic surface. Measurements of the space 
potential on a flux surface indicate a maximum on the outboard 
side of the torus and a possible m=1 structure. (author). 


9125 (NIFS-PROC-3, pp. 113-116) Theory of electron cy- 
clotron heating in the flexible heliac TJ-ll. Alejaidre, C. (Centro 
de Investigaciones Energeticas, Medioambientales y Tecnologicas, 
Madrid (Spain)); Castejon, F.; Krivenski, V.; Tribaldos, V. National 
Inst. for Fusion Science, Nagoya (Japan). Mar 1990. (CONF- 
891240-: 1. international Toki conference on plasma physics and 
controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceed- 
ings of the first international Toki conference on plasma physics 
and controlled nuclear fusion: Next generation experiments in heli- 
cal systems. 293p. Order Number DE91723414. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A theoretical model has been developed to study microwave ab- 
sorption in the presence of non-Maxwellian electron distribution 
functions, that can easily be incorporated in existing ray-tracing 
codes. A TJ-Il and a CHS/ATF magnetic configuration are used to 
illustrate the results obtained with the model. To fully understand 
ECH in TJ-ll, quasilinear effects are taken into account by means 
of a flux-averaged quasilinear Fokker-Planck code. The modifica- 
tion of the electron distribution function will be presented for central 
and off-axis heating in the second harmonic. (author). 


9126 (NIFS-PROC-3, pp. 188-191) Electron temperature 
measurements on ATF using electron cyclotron emission. 
Gandy, R.F. (Auburn Univ., AL (USA). Dept. of Physics); Bell, G.L.; 
Wilgen, J.B.; Bigelow, T.S.; Rasmussen, D.A. National Inst. for Fu- 
sion Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. 
international Toki conference on plasma physics and controlled nu- 
clear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Second and third harmonic electron cyclotron emission measure- 
ments have been carried out on the Advanced Toroidal Facility 
(ATF) at Oak Ridge National Laboratory. ATF is a. 1=2, m=12 tor- 
satron with a major radius of 2.1m and an average plasma radius 
of 0.3m. At the standard magnetic field values of 1T and 2T, we 
have used heterodyne receivers with fixed frequency Gunn local 
oscillators. The optically thick second harmonic emission has been 
used to monitor the electron temperature profile as a function of 
time. The optically thin third harmonic emission has been used to 
measure the central electron temperature during ECH and Neutral 
Beam Injection. Results from both harmonics agree well with the 
Thomson scattering data. Calculations of the width of the reso- 
nance zones indicate values from 1 cm at the edge to 5 cm 
centrally. An in-situ absolute calibration of the system using a liquid 
nitrogen source has been performed. The beam pattern of the sys- 
tem has also been measured in-situ and agrees well with theoretical 
calculations. A beam viewing dump has been installed to reduce 
the wall reflection problem for the optically thin emission. (author). 


9127 (NIFS-PROC-3, pp. 192-195) Confinement studies of 
heliotron-E plasmas in magnetic surface variation experi- 
ments. Sano, F. (Kyoto Univ., Uji (Japan). Plasma Physics Lab.). 
National Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 
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(CONF-891240-: 1. international Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). 
In Proceedings of the first international Toki conference on plasma 
physics and controlled nuclear fusion: Next generation experiments 
in helical systems. 293p. Order Number DE91723414. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HELIOTRON/confinement time; 
HELIOTRON; PLASMA; HELICAL CONFIGURATION; MAGNETIC 
SURFACES; MAGNETIC CONFINEMENT; ROTATIONAL TRANS- 
FORM; BEAM INJECTION HEATING; NEUTRAL ATOM BEAM 
INJECTION; ASPECT RATIO; PLASMA CONFINEMENT 


9128 (PPPL-2734) Nonlinear theory of trapped electron 
temperature gradient driven turbulence in flat density H-mode 
plasmas. Hahm, T.S. Princeton Univ., NJ (USA). Plasma Physics 
Lab. Dec 1990. 24p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH03073. Order Number DE91005995. 
Source: OSTI; NTIS; INIS; GPO Dep. 

lon temperature gradient turbulence based transport models 
have difficulties reconciling the recent Dill-D H-mode results where 
the density profile is flat, but xe > x; in the core region. In this 
work, a nonlinear theory is developed for recently discovered ion 
temperature gradient trapped electron modes propagating in the 
electron diamagnetic direction. This instability is predicted to be lin- 
early unstable for Ly/R < «eps < (Ly/R)'/*. They are also found 
to be strongly dispersive even at these long wavelengths, thereby 
suggesting the importance of the wave-particle-wave interactions in 
the nonlinear saturation phase. The fluctuation spectrum and 
anomalous fluxes are calculated. In accordance with the trends ob- 
served in DIll-D, the predicted electron thermal diffusivity can be 
larger than the ion thermal diffusivity. 17 refs., 3 figs. 


9129 (PSC-9) New method for edge plasma control by 
RF ponderomotive force. Shoji, T.; Conn, R.; Grossman, A.; Hi- 
rooka, Y.; Lehmer, R.; Leung, W.; Schmitz, L.; Tynan, G. Nagoya 
Univ. (Japan). Plasma Science Center. Aug 1990. 28p. Order 
Number DE91744823. Source: OSTI; NTIS (US Sales Only); INIS. 

A new method to reduce plasma heat flow to a limiter head has 
been developed with the use of a Radio Frequency (RF) field bar- 
rier. The RF current drawn on the limiter surface produces a 
ponderomotive potential, ‘¥,, of the order of the temperature of the 
plasma near the limiter head in the frequency range upj§<w<<wee. 
The limiter head is protected from the plasma by this potential bar- 
rier. Experimental proof of the RF limiter concept was attempted 
using the PISCES-A facility with plasma parameters which are 
comparable to the edge plasma of typical tokamaks. Production of 
the RF potential (~20 V) is confirmed by the reflection of an elec- 
tron beam injected in vacuum with an RF power of ~1 kW. 
Spectroscopic and Langmuir probe measurements show decrease 
and modification of the.edge plasma density by the RF power. As 
a result of the RF field formation, a remarkable suppression of low 
frequency fluctuations has been observed at the plasma periphery, 
which is expected to reduce the plasma transport in the boundary 
layer. The experimental results are analyzed using numerical parti- 
cle orbit and fluid drift calculations. Possible application of plasma 
flow due to V'¥,, x Bo drift tokamak a divertor configuration in con- 
finement devices is discussed. (author). 


9130 (SHIM-89, pp. 47-51) Experimental investigation of 
beam-plasma interactions enhanced stopping power - plasma 
lens effect. Gardes, D. (Paris-11 Univ., 91 - Orsay (FR). Inst. de 
Physique Nucleaire); Bimbot, R.; Dumail, M.; Kubica, B.; Richard, 
A.; Rivet, M.F.; Servajean, A.; Fleurier, C.; Sanba, A.; Hong, D.; 
Deutsch, C.; Maynard, G.; Hoffmann, D.H.H.; Weyrich, K.; Dietrich, 
K.Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France). 1989. (CONF-8905283-: SHIM 89: 1. international sym- 
posium on swift heavy ions in matter, Caen (France), 16-19 May 
1989). In Swift Heavy lons in Matter. 262p. Order Number 
DE91740666. Source: OSTI; NTIS (US Sales Only). 

An experimental approach of the beam-plasma interactions is 
presented. The aim of the experiment is studying energy loss pro- 
cesses and transmission of a heavy ion beam through a plasma. 
The experiment allowed the’simulation of the ablation corona re- 
sulting from the pellet implosion by a Hydrogen plasma and the 
study of the slowing down processes of heavy ions. Incident 
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beams of Carbon and sulphur are used. The results of the energy 
losses as a function of time for Sulphur ion traversing a hydrogen 
plasma are given. The beam transmission through the plasma is 
also discussed. The experiment demonstrates the enhance stop- 
ping power of a plasma compared to cold matter. 


9131 (UCRL-CR-105907) Studies of degenerate and 
nearly degenerate four wave mixing of laser radiation in plas- 
mas: Final report, June 7, 1989-August 6, 1990. Joshi, Chan 
(California Univ., Los Angeles, CA (USA). Dept. of Electrical Engi- 
neering). Lawrence Livermore National Lab., CA (USA); California 
Univ., Los Angeles, CA (USA). Dept. of Electrical Engineering. Dec 
1990. 26p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE91006682. Source: OSTI; 
NTIS; GPO Dep. 

Optical Phase Conjugation is an area of nonlinear optics with a 
wide variety of potential applications. One method of generating as 
phase conjugate signal is with four wave mixing (FWM). In FWM, 
three input beams interact in a nonlinear medium, and a fourth 
beam is produced that is the phase conjugate of one of the input 
waves. Degeneate Four Wave Mixing (DFWM) is a special case of 
FWM in which all of the beams are at the same frequency. In a 
plasma, DFWM is an effective technique for phase conjugation in 
high density, low temperature plasmas. One way of enhancing the 
phase conjugate signal over and above the DFWM level is with 
Resonant Four Wave Mixing (RFWM), in which two of the input 
beams beat at a plasma resonance. In addition to enhancing the 
generated wave, RFWM can also serve as a diagnostic for many 
plasma parameters, such as the electron and ion temperatures, the 
ion acoustic velocity, and the damping rate. In this report, experi- 
mental evidence of RFWM with COpz laser radiation (10.6 um) is 
presented, and the data is compared with theoretical predictions. 


9132 (UCRL-ID-105650) Comprehensive numerical mod- 
elling of tokamaks. Cohen, R.H.; Cohen, B.I.; Dubois, P.F. 
Lawrence Livermore National Lab., CA (USA). 3 Jan 1991. 15p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-48. Order Number DE91006219. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We outline a plan for the development of a comprehensive nu- 
merical model of tokamaks. The model would consist of a suite of 
independent, communicating packages describing the various 
aspects of tokamak performance (core and edge transport coeffi- 
cients and profiles, heating, fueling, magnetic configuration, etc.) 
as well as extensive diagnostics. These codes, which may run on 
different computers, would be flexibly linked by a user-friendly shell 
which would allow run-time specification of packages and gener- 
ation of pre- and _ post-processing functions, including 
workstation-based visualization of output. One package in particu- 
lar, the calculation of core transport coefficients via gyrokinetic 
particle simulation, will become practical on the scale required for 
comprehensive modelling only with the advent of teraFLOP com- 
puters. Incremental effort at LLNL would be focused on gyrokinetic 
simulation and*development of the shell. 


9133 (UCRL-JC—103465) Intense lower-hybrid wave pene- 
tration and current drive in reactor-grade plasmas. Cohen, R.H. 
(Lawrence Livermore National Lab., CA (USA)); Rognlien, T.D; 
Bonoli, P.T.; Porkolab, M. Lawrence Livermore National Lab., CA 
(USA); International Atomic Energy Agency, Vienna (Austria). 
[1990]. 10p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-48 ;AC02-78ET51013. (IAEA-CN—53/E-3- 
9;CONF-901025-31: 13. international conference on plasma 
physics and controlled nuclear fusion research, Washington, DC 
(USA), 1-6 Oct 1990). Order Number DE91005429. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Apply lower-hybrid power in short, intense pulses can overcome 
Landau damping, allowing penetration into the core of reactor- 
grade plasmas. We present a theoretical description of the 
absorption and parametric stability of the pulses, and show results 
of ray-tracing calculations which include the absorption calculation. 
Consideration of the absorption and potential source availability 
lead to the consideration of 5-10 GW peak power, 30-100 ys 
pulses for ITER, and ~ 2 MW, 20 us pulses for a proof-of-principle 
experiment in the Microwave Tokamak Experiment (MTX). 





9134 (UCRL-JC—104403) Experimental study of filamenta- 
tion in laser-plasma interactions. Young, P.E. Lawrence 
Livermore National Lab., CA (USA). 7 Jan 1991. 19p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-9011127-13: 32. annual meeting of the American Physical 
Society - Division of Plasma Physics (APS/DPP), Cincinnati, OH 
(USA), 12-16 Nov 1990). Order Number DE91006510. Source: 
OSTI; NTIS; GPO Dep. 

The filamentation instability can lead to regions of increased 
laser intensity when a spatially nonuniform laser beam interacts 
with a plasma. An experimental technique will be described which 
identifies the density perturbation produced by filaments. The 
growth of filaments has been investigated and, when the laser 
intensity is large enough, the transverse density profile of the fila- 
ment can be measured. Evidence of filament growth influenced by 
plasma flow and density gradients is presented. 19 refs., 4 figs. 
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Refer also to citation(s) 7720, 7721, 7724, 7832, 7881, 7994, 
8011, 8782, 9024, 9074, 9082, 9091, 9122, 9134, 9254 


9135 (CEA-CONF—10104) I.C.F. program at Cel-V. Andre, 
M.; Coutant, J.; Dautray, R.; Decoster, A.; Decroisette, M.; 
Duborgel, B.; Ouvry, J.; Ovadia, J.; Watteau, J.P. CEA Centre 
d’Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France). 1990. 
60p. (CONF-9001121-: 20. European Conference on Laser Inter- 
action with Matter, Schliersee (Germany, F.R.), 22-26 Jan 1990). 
Order Number DE91740749. Source: OSTI; NTIS (US Sales Only). 

The principal objective of the CEL-V laser program is to realize 
high performances ablative implosions. The indirect drive approach 
has been chosen to reach the high degree of uniformity required. 
In relation to this objective, the radiation transfer and the develop- 
ment of hydrodynamics instabilities are widely studied. Besides, 
efforts have been developed in the field of diagnostics, and of laser 
technology with optical smoothing and high damage level coatings 
studies. 


9136 (CONF-901007—40) Lithium mass transport in ce- 
ramic breeder materials. Blackburn, P.E.; Johnson, C.E. Argonne 
National Lab., IL (USA). [1990]. 5p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract W-31109-ENG-38. From 9. topical 
meeting on technology of fusion energy; Oak Brook, IL (USA); 7-11 
Oct 1990. Order Number DE91006449. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The objective of this activity is to measure the lithium vaporiza- 
tion from lithium oxide breeder material under differing temperature 
and moisture partial pressure conditions. Lithium ceramics are be- 
ing investigated for use as tritium breeding materials. The lithium is 
readily converted to tritium after reacting with a neutron. With the 
addition of 1000 ppM Hz to the He purge gas, the bred tritium is 
readily recovered from the blanket as HT and HTO above 400°C. 
Within the solid, tritium may also be found as LiOT which may 
transport lithium to cooler parts of the blanket. The pressure of 
LiOT(g), HTO(g), or T2O(g) above LizO(s) is the same as that for 
reactions involving hydrogen. In our experiments we were limited to 
the use of hydrogen. The purpose of this work is to investigate the 
transport of LiOH(g) from the blanket material. 8 refs., 1 fig., 3 
tabs. 


9137 (CONF-901007-41) Tritium and helium behavior in 
irradiated beryllium. Billone, M.C. (Argonne National Lab., IL 
(USA)); Lin, C.C.; Baldwin, D.L. Argonne National Lab., IL (USA). 
Nov 1990. 9p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-31109-ENG-38. From 9. topical meeting on technology 
of fusion energy; Oak Brook, IL (USA); 7-11 Oct 1990. Order Num- 
ber DE91006450. Source: OSTI; NTIS; INIS; GPO Dep. 

Large quantities of Be (> 100 metric tons) are planned for use in 
the ITER blanket design to enhance tritium breeding and to act as 
a thermal barrier between coolant and breeder. Tritium retention/ 
release and He-induced swelling are important issues in blanket 
design. The data base on tritium and helium behavior in Be is re- 
viewed. New data on tritium retention/release and He bubble 
growth are presented for Be irradiated to 5 x 10°? n(E > 1 MeV)/ 
-em? at ~75°C and postirradiation-annealed for 700 hours at 
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500°C. A model (diffusion/desorption) is proposed and tested 
against the data base to determine tritium diffusivity and the des- 
orption rate constant. Similarly a model for He-induced swelling is 
developed and tested against the data base. The dependence of 
tritium retention and release on He content and impurities (e.g. 
BeO) is also explored. 11 refs., 6 figs. 


9138 (CONF-901007-42) Surface erosion and tritium in- 
ventory analysis for CIT [Compact Ignition Tokamak]. Brooks, 
J.N. (Argonne National Lab., IL (USA)); Dylia, H.F.; Pontau, A.E.; 
Wilson, K.L. Argonne National Lab., IL (USA). Sep 1990. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38 ;AC04-76DR00789 ;AC02-76CH03073. From 9. 
topical meeting on technology of fusion energy; Oak Brook, IL 
(USA); 7-11 Oct 1990. Order Number DE91006361. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The expected buildup of co-deposited tritium on the CIT carbon 
divertor and first wall surfaces and operational methods of minimiz- 
ing the inventory have been examined. The analysis uses impurity 
transport computer codes, and associated plasma anc tritium re- 
tention models, to compute the thickness of redeposited sputtered 
carbon and the resulting co-deposited tritium inventory on the di- 
vertor plates and first wall. Predicted erosion/growth rates are 
dominated by the effect of gaps between carbon tiles. The overall 
results appear favorable, showing stable operation (finite self- 
sputtering) and acceptably low (~25 Ci/pulse) co-deposited tritium 
rates, at high surface temperature (1700°C) design conditions. 
These results, however, are highly speculative due to serious 
model inadequacies at the high sputtering rates predicted. If stable 
operation is obtainable, the prospects appear good for adequate 
tritium inventory control via helium-oxygen glow discharge cleaning. 
25 refs. 


9139 (CONF-901007-43) Erosion and redeposition of di- 
vertor and wall materials during abnormal events. Hassanein, 
A. Argonne National Lab., IL (USA). Sep 1990. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From 9. topical meeting on technology of fusion energy; Oak 
Brook, IL (USA); 7-11 Oct 1990. Order Number DE91006439. 
Source: OSTI; NTIS; INIS; GPO Dep. 

High energy deposition to in-vessel components of fusion reac- 
tors is expected to occur during abnormal operating conditions. 
This high energy dump in short times may result in very high sur- 
face temperatures and can cause severe erosion as a result of 
melting and vaporization of these components. One abnormal op- 
erating condition results from plasma disruptions where the plasma 
loses confinement and dumps-its energy on reactor components. 
Another abnormal condition occurs when a neutral beam used in 
heating the plasma shines through the vacuum vessel to parts of 
the wall with no plasma present in the chamber. A third abnormal 
event that results in high energy deposition is caused by the run- 
away electrons to chamber components following a disruption. The 
failure of these components under the expected high heat loads 
can severely limit the operation of the fusion device. The redeposi- 
tion of the eroded materials from these abnormal events over the 
first wall and other components may cause additional problems. 
Such problems are associated with tritium accumulation in the 
freshly deposited materials, charge exchange sputtering and addi- 
tional impurity sources, and material compatibility issues. 


9140 (CONF-901007-44) US solid breeder blanket design 
for ITER. Gohar, Y. (Argonne National Lab., IL (USA)); Attaya, H.; 
Billone, M.; Lin, C.; Johnson, C.; Majumdar, S.; Smith, D.; Goran- 
son, P.; Nelson, B.; Williamson, D.; Baker, C.; Raffray, A.; Badawi, 
A.; Gorbis, Z.; Ying, A.; Abdou, M.; Sviatoslavsky, |.; BlanchardAr- 
gonne National Lab., IL (USA). Sep 1990. 9p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38 ;AC05- 
840R21400. From 9. topical meeting on technology of fusion 
energy; Oak Brook, IL (USA); 7-11 Oct 1990. Order Number 
DE91006369. Source: OSTI; NTIS; INIS; GPO Dep. 

The US bianket design activity has focused on the developments 
and the analyses of a solid breeder blanket concept for ITER. The 
main function of this blanket is to produce the necessary tritium re- 
quired for the ITER operation and the test program. Safety, power 
reactor relevance, low tritium inventory, and design flexibility are 
the main reasons for the blanket selection. The blanket is designed 
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to operate satisfactorily in the physics and the technology phases 
of ITER without the need for hardware changes. Mechanical sim- 
plicity, predictability, performance, minimum cost, and minimum 
R&D requirements are the other criteria used to guide the design 
process. The design aspects of the blanket are summarized in this 
paper. 2 refs., 7 figs., 3 tabs. 


9141 (CONF-901007-45) Stress corrosion cracking of 
candidate structural materials under simulated first-wall/ 
aqueous coolant environments. Fox, M.R.; Hull, A.B.; Kassner, 
T.F. Argonne National Lab., IL (USA). Oct 1990. 31p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From 9. topical meeting on technology of fusion energy; Oak 
Brook, IL (USA); 7-11 Oct 1990. Order Number DE91006370. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Stress corrosion cracking (SCC) susceptibility of Types 316NG, 
316, and 304 stainless steels (SS) was investigated in slow-strain- 
rate tests (SSRTs) in oxygenated water that simulates important 
parameters anticipated in first-wall/blanket systems. The water 
chemistry was based on a computer code which yielded the nomi- 
nal concentrations of radiolytic species produced in an aqueous 
environment under ITER-type conditions. Actual SSRTs were per- 
formed in a less benign, more oxidizing reference environment at 
temperatures from 52 to 150°C. Predominantly ductile fracture was 
observed in Type 316NG and nonsensitized Types 316 SS and 
304 SS SSRT specimens strained to failure in a reference ITER 
water chemistry. The failure behavior of Type 304 SS specimens 
heat-treated to yield sensitization values of 2, 3, or 20 Coulomb 
(C)/em? by the electrochemical potentiokinetic reactivation (EPR) 
technique, demonstrated that the degree of sensitization had a dra- 
matic effect on intergranular stress corrosion cracking (IGSCC) 
susceptibility. Ranking for resistance to SCC in simulated ITER wa- 
ter by electron microscopy and SSRT parameters, i.e., failure time, 
ultimate strength, total elongation and stress ratio is 304 SS (EPR 
= 20 <2 C/cm*) < 316NG SS. 11 refs., 6 figs., 7 tabs. 


9142 (CONF-901007-46) Thermal sweeping analysis for 
divertor plate materials. Hassanein, A. Argonne National Lab., IL 
(USA). Sep 1990. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From 9. topical meeting on tech- 
nology of fusion energy; Oak Brook, IL (USA); 7-11 Oct 1990. 
Order Number DE91006456. Source: OSTI; NTIS; INIS; GPO Dep. 

Magnetically sweeping the separatrix along the divertor plate is 
proposed to accommodate higher heat loads or to reduce the max- 
imum armor/coatings surface temperature for a given heat flux 
distribution. During the sweeping, each position on the divertor 
plate will experience periodic heat and particle flux variations. The 
magnitude of these variations with time will depend on the location 
as well as on the time shape of the sweeping wave. Consequently, 
the shape of the sweeping pulse and the sweeping frequency will 
determine the maximum surface temperature was well as the spa- 
tial distribution of the temperature along the sweeping distance. 
Sweeping is also expected to increase the lifetime due to reduction 
in both physical sputtering and chemical and radiation enhanced 
erosion for materials such as graphite or carbon composites. 4 
refs., 7 figs. 


9143 (CONF-901007—47) MHD considerations for poloidal- 
toroidal coolant ducts of self-cooled blankets. Hua, T.Q. 
(Argonne National Lab., IL (USA)); Walker, J.S. Argonne National 
Lab., IL (USA). [1990]. 11p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38. From 9. topical meeting 
on technology of fusion energy; Oak Brook, IL (USA); 7-11 Oct 
1990. Order Number DE91006455. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Magnetohydrodynamic flows of liquid metals through sharp el- 
bow ducts with rectangular cross sections and with thin conducting 
walls in the presence of strong uniform magnetic fields are exam- 
ined. The geometries simulate the poloidaltoroidal coolant channels 
in fusion tokamak blankets. Analysis for obtaining the three- 
dimensional numerical solutions are described. Results for 
pressure drop, velocity profiles and flow distribution are predicted 
for the upcoming joint ANL/KfK sharp elbow experiment. Results 
from a parametric study using fusion relevant parameters to inves- 
tigate the three-dimensional pressure drop are presented for 
possible applications to blanket designs. 10 refs., 9 refs. 
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9144 (CONF-901007—48) ARIES-I tritium system. Sze, D.K. 
(Argonne National Lab., IL (USA)); Tam, S.W.; Billone, M.C.; Has- 
sanein, A.M.; Martin, R. Argonne National Lab., IL (USA). Sep 
1990. 7p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. From 9. topical meeting on technology of 
fusion energy; Oak Brook, IL (USA); 7-11 Oct 1990. Order Number 
DE91006500. Source: OSTI; NTIS; INIS; GPO Dep. 

A key safety concern in a D-T fusion reactor is the tritium 
inventory. There are three components in a fusion reactor with po- 
tentially large inventories, i.e., the blanket, the fuel processing 
system and the plasma facing components. The ARIES team se- 
lected the material combinations, decided the operating conditions 
and refined the processing systems, with the aiming of minimizing 
the tritium inventories and leakage. The total tritium inventory for 
the ARIES-| reactor is only 700 g. This paper discussed the calcu- 
lations and assumptions we made for the low tritium inventory. We 
also addressed the uncertainties about the tritium inventory. 13 
refs., 2 figs., 3 tabs. 


9145 (CONF-901007—-49) US-—ITER activation analysis. At- 
taya, H.; Gohar, Y.; Smith, D. Argonne National Lab., IL (USA). 
Sep 1990. 7p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-31109-ENG-38. From 9. topical meeting on technology 
of fusion energy; Oak Brook, IL (USA); 7-11 Oct 1990. Order Num- 
ber DE91006496. Source: OSTI; NTIS; INIS; GPO Dep. 

Activation analysis has been made for the US ITER design. The 
radioactivity and the decay heat have been calculated, during oper- 
ation and after shutdown for the two ITER phases, the Physics 
Phase and the Technology Phase. The Physics Phase operates 
about 24 full power days (FPDs) at fusion power level of 1100 MW 
and the Technology Phase has 860 MW fusion power and oper- 
ates for about 1360 FPDs. The point-wise gamma sources have 
been calculated everywhere in the reactor at several times after 
shutdown of the two phases and are then used to calculate the bi- 
ological dose everywhere in the reactor. Activation calculations 
have been made also for ITER divertor. The results are presented 
for different continuous operation times and for only one pulse. The 
effect of the pulsed operation on the radioactivity is analyzed. 6 
refs., 12 figs., 1 tab. 


9146 (CONF-901007-50) Neutronics and thermal design 
analyses of US solid breeder blanket for ITER. Gohar, Y. (Ar- 
gonne National Lab., IL (USA)); Billone, M.; Attaya, H.; Sawan, M. 
Argonne National Lab., IL (USA). Sep 1990. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From 9. topical meeting on technology of fusion energy; Oak 
Brook, IL (USA); 7-11 Oct 1990. Order Number DE91006497. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Solid Breeder Blanket is designed to produce the neces- 
sary tritium required for the ITER operation and to operate at 
power reactor conditions as much as possible. Safety, low tritium 
inventory, reliability, flexibility cost, and minimum R&D require- 
ments are the other design criteria. To satisfy these criteria, the 
produced tritium is recovered continuously during operation and the 
blanket coolant operates at low pressure. Beryllium multiplier mate- 
rial is used to control the solid-breeder temperature. Neutronics 
and thermal design analyses were performed in an integrated man- 
ner to define the blanket configuration. The reference parameters 
of ITER including the operating scenarios, the neutron wall loading 
distribution and the copper stabilizer are included in the design 
analyses. Several analyses were performed to study the impact of 
the reactor parameters, blanket dimensions, material characteris- 
tics, and heat transfer coefficient at the material interfaces on the 
blanket performance. The design analyses and the results from the 
different studies are summarized. 6 refs., 3 figs., 3 tabs. 


9147 (CONF-901007-51) Li overlayer formation, oxidation 
and sputtering characteristics of Al-Li alloys and W/AF-Li com- 
posites for fusion applications. Krauss, A.R. (Argonne National 
Lab., IL (USA)); DeWald, A.B.; Scott, P.; Savage, H. Argonne Na- 
tional Lab., IL (USA); Corium Industries, Inc., Atlanta, GA (USA). 
[1990]. 20p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38 ;AC05-87ER80508. From 9. topical meeting 
on technology of fusion energy; Oak Brook, IL (USA); 7-11 Oct 
1990. Order Number DE91006529. Source: OSTI; NTIS; GPO Dep. 





The next generation of long pulse fusion devices will impose se- 
vere requirements on the properties of plasma-facing materials. In 
devices such as ITER, a divertor design is being considered, using 
a divertor plate which would be either tungsten or a low-Z material 
such as graphite or beryllium. Strongly segregating lithium alloys 
have been proposed as a means of producing a self-sustaining 
low-Z overlayer which lowers plasma Ze4 and _ resists 
self-sputtering. Aluminum-lithium alloys are among the better- 
characterized lithium-bearing alloys, and it has been demonstrated 
that lithium segregates strongly in aluminum. However, aluminum 
has a relatively low melting point, and for low lithium concentra- 
tions, the lithium diffusion rate is too slow to replenish lithium at the 
rate at which it is eroded by the incoming plasma. It has been sug- 
gested previously that the superionic 6 phase AI-Li alloy (48-54 at. 
% Li) should have high enough diffusivity to be able to replenish 
surface lithium, and that incorporation of the 6-phase AILi in a 
composite with tungsten would provide high temperature strength 
and melt layer stability, along with significantly better thermal 
conductivity than pure tungsten. Such a composite has been fabri- 
cated, as well as a variation containing titanium as a means of 
controlling oxidation at grain boundaries. The Li overlayer forma- 
tion, erosion, and replenishment are characterized for the 6-phase 
LiAl alloy, and W-AILi and W-Ti-AILi composites. It is found that if 
there is no oxide layer to inhibit the Li segregation, Li diffusion is 
extremely rapid, and an oxygen-free Li overlayer is formed which is 
stable under continuous ion beam sputtering. 21 refs., 7 figs. 


9148 (CONF-901007-52) Swelling dependence of neutron- 
irradiated vanadium alloys on temperature, neutron fluence, 
and thermomechanical treatment. Loomis, B.A.; Smith, D.L. Ar- 
gonne National Lab., IL (USA). [1990]. 6p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 9. 
topical meeting on technology of fusion energy; Oak Brook, IL 
(USA); 7-11 Oct 1990. Order Number DE91006531. Source: OSTI; 
NTIS; GPO Dep. 

Swelling of vanadium alloys was determined after irradiation at 
420 and 600°C to neutron fluences ranging from 0.3 x 107 neu- 
trons/m? (17 dpa) to 1.9 x 10?” neutrons/m? (114 dpa). Binary and 
ternary vanadium alloys with Cr, Ti, Mo, W, Ni, Fe, Zr, and Si addi- 
tions were irradiated in either the fully annealed, partially annealed, 
or 10% cold-worked condition. The addition of Cr to vanadium 
greatly exacerbated swelling of vanadium upon irradiation at 
600°C, whereas the presence of Ti, Mo, W, and Ni (3—20%) did 
not significantly affect swelling of vanadium. The swelling of V-Cr 
alloys upon irradiation at 600°C was substantially reduced (<0.1%/ 
dpa) by the addition of Ti (1-15%). The swelling of the Vanadium 
alloys was <0.2%/dpa upon irradiation at 420°C. Partial annealing 
or 10% cold-working had an insignificant effect on swelling of the 
alloys. 5 refs., 5 figs., 1 tab. 


9149 (CONF-901007-53) Conceptual design description 
for the tritium recovery system for the US ITER Li,O/Be water 
cooled blanket. Finn, P.A. (Argonne National Lab., IL (USA)); 
Sze, D.K.; Clemmer, R.G. Argonne National Lab., IL (USA). Sep 
1990. 7p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. From 9. topical meeting on technology of 
fusion energy; Oak Brook, !L (USA); 7-11 Oct 1990. Order Number 
DE91006574. Source: OSTI; NTIS; INIS; GPO Dep. 

The tritium recovery system for the US ITER Li,O/Be water 
cooled blanket processes two separate helium purge streams to re- 
covery tritium from the LizO zones and the Be zones of the blanket, 
to process the waste products, and to recirculate the helium back 
to the blanket. The components are selected to minimize the tritium 
inventory of the recovery system, and to minimize waste products. 
The system is robust to either an increase in the tritium release 
rate or to an in-leak of water in the purge system. Three major 
components were used to process these streams, first, 5A molecu- 
lar sieves at —196°C separate hydrogen from the helium, second, 
a solid oxide electrolysis unit is used to reduce all molecular water, 
and third, a palladiumsilver diffuser is used to ensure that only hy- 
drogen (Hz, HT) species reach the cryogenic distillation unit. The 
total tritium process inventory is 20g. The total capital cost is 
~$14M. Technical advantages of a solid oxide electrolysis unit and 
a palladiunvsilver diffuser are presented. 5 refs., 1 fig., 3 tabs. 
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9150 (CONF-901007-54) Gamma heating measurements 
in a mixed radiation field. Chiu, H.K. (Illinois Univ., Urbana, IL 
(USA). Dept. of Nuclear Engineering); Bennett, E.F.; Micklich, B.J. 
Argonne National Lab., IL (USA). Sep 1990. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From 9. topical meeting on technology of fusion energy; Oak 
Brook, IL (USA); 7-11 Oct 1990. Order Number DE91006575. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Gamma hearing measurements have been made in a low-Z 
assembly irradiated with 14-MeV neutrons and (n,n’) gammas pro- 
duced by a Texas Nuclear Model 9400 neutron generator. The 
assembly is composed of 144 magnesium sleeves (5cm x 5cm x 
60cm x 3 mm thick) filled with graphite to simulate a fusion blan- 
ket test module. Heating measurements were made in the mid-line 
of the assembly using a proportional counter operating in the 
Continuously-varied Bias-voltage Acquisition (CBA) mode. The 
neutron induced atomic recoil signal was rejected by observing the 
signal rise-time differences inherent to radiations of different LET. 
The experiment was modelled using the one-dimensional radiation 
transport code ANISN/PC. The operating limits of this technique 
were identified by comparing measurements made at different posi- 
tions in the assembly and then comparing these measurements to 
the calculated flux. 7 refs., 5 figs., 1 tab. 


9151 (CONF-901007-56) First wall and divertor perfor- 
mance and lifetime analysis for the US ITER design. Mattas, 
R.F. Argonne National Lab., IL (USA). [1990]. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From 9. topical meeting on technology of fusion energy; Oak 
Brook, IL (USA); 7-11 Oct 1990. Order Number DE91006661. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The performance of the ITER first wall and divertor have been 
analyzed using the Fusion Lifetime Prediction (FLIP) code. The 
code is a one-dimensional finite difference code which calculates 
the changes in properties, stress, strain, and temperature overtime 
for plate structures. The results indicate that the first wall should be 
able to accommodate up to ~0.6 MW/m? heat flux for the refer- 
ence operating conditions. At much higher levels, fatigue and 
cracking are predicted to lead to rapid failure. The loss of ductility 
in irradiated austenitic stainless steel at low temperatures is a con- 
cern which may limit operating life. The results of the divertor 
analysis show that a bare, 2 mm thick plate of Nb-1Zr or TZM can 
accommodate fluxes of 15-20 MW/m? for the ITER conditions. Du- 
plex structures composed of 2 mm of tungsten on 2 mm of Nb-1Zr 
or TZM are limited to 8-10.MW/m?. 3 refs., 8 figs., 3 tabs. 


9152 (CONF-901007-57) Breeding rate measurements in 
solid fusion blankets with metallic lithium samples. Porges, 
K.G.; Bretscher, M.M. Argonne National Lab., IL (USA). Sep 1990. 
7p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From 9. topical meeting on technology of fusion 
energy; Oak Brook, IL (USA); 7-11 Oct 1990. Order Number 
DE91006660. Source: OSTI; NTIS; GPO Dep. 

Measurement of the local breeding rate in a large assembly of 
fusion blanket candidate materials, irradiated by a fusion neutron 
source, serves the dual purpose of blanket design support and, 
perhaps more importantly, calculational method and cross section 
library testing. In this report, we present technical details of a mea- 
surement scheme based on deployment of encapsulated lithium 
metal samples and subsequent thermal digestion of the samples in 
a metered carrier hydrogen stream, conversion to THO and LS- 
counting. A comparison of the scheme to other means of tritium 
production rate (TPR) measurement with respect to accuracy and 
other characteristics indicates that its potential accuracy exceeds 
that of wet-chemistry tritium extraction from lithium salt pellets or 
TLD deployment and is comparable to the best accuracy of lithium- 
glass traversing schemes. The sample fabrication and tritium 
extraction techniques that will be described evolved from well-tested 
equipment that was previously used in critical (fusion) reactor work 
and cross section measurements, but needed some modification to 
increase the throughput and thus allow processing the large num- 
ber of samples required in blanket assay. The applicability of this 
scheme to measurements at arbitrarily high neutron flux and higher 
temperatures will be briefly commented on. 19 refs., 4 figs. 
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9153 (CONF-9009264—4) Swelling and tensile properties 
of neutron-irradiated vanadium alloys. Loomis, B.A.; Smith, D.L. 
Argonne National Lab., IL (USA). Jul 1990. 15p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From Conference on the effect of irradiation on materials of fusion 
reactors; Leningrad (USSR); 18-20 Sep 1990. Order Number 
DE91006588. Source: OSTI; NTIS; INIS; GPO Dep. 
Vanadium-base alloys are candidates for use as structural mate- 
rial in magnetic fusion reactors. In comparison to other candidate 
structural materials (e.g., Type 316 stainless and HT-9 ferritic 
steels), vanadium-base alloys such as V-15Cr-5Ti and V-20Ti have 
intrinsically lower long-term neutron activation, neutron irradiation 
after-heat, biological hazard potential, and neutron-induced helium 
and hydrogen transmutation rates. Moreover, vanadium-base alloys 
can withstand a higher surface-heat, flux than steels because of 
their lower thermal stress factor. In addition to having these favor- 
able neutronic and physical properties, a candidate alloy for use as 
structural material in a fusion reactor must have dimensional stabil- 
ity, i.e., swelling resistance, and resistance to embrittlement during 
the reactor lifetime at a level of structural strength commensurate 
with the reactor operating temperature and structural loads. In this 
paper, we present experimental results on the swelling and tensile 
properties of several vanadium-base alloys after irradiation at 420, 
520, and 600°C to neutron fluences ranging from 0.3 to 1.9 x 
102” neutrons/m? (17 to 114 atom displacements per atom [dpa]). 


9154 (DOE/DP/40200-140) LLE [Laboratory for Laser En- 
ergetics] review: Volume 44, Quarterly report, July-September 
1990. Kumpan, S.A. (ed.). Rochester Univ., NY (USA). Lab. for 
Laser Energetics. [1990]. 72p. Sponsored by U.S. DOE Defense 
Programs; Empire State Electric Energy Research Corporation; 
New York State Energy Research and Development Authority; On- 
‘tario Hydro; Rochester University. DOE Contract FC03-85DP40200. 
Order Number DE91005414. Source: OSTI; NTIS; GPO Dep. 

This volume of the LLE Review, covering the period July— 
September 1990, contains articles in two.main sections: the 
OMEGA Upgrade and Advanced Technology Developments. The 
first article in Section 1 describes the changes in the overall sys- 
tem design of the 60-beam OMEGA Upgrade since the release of 
the OMEGA Upgrade Preliminary Design Document in October 
1989. It is followed by an article that presents results of an investi- 
gation into stimulated rotational Raman scattering as it relates to 
the propagation of high-fluence ultraviolet laser beams in the 
OMEGA Upgrade. The third article is a report on the energy- 
transport measurements made on the multisegmented amplifier 
(MSA), built as a prototype amplifier for the original OMEGA Up- 
grade system configuration. The final article in Section 1 describes 
the design of the 20-cm-clear-aperture, single-segmented amplifier 
(SSA), which will be the final amplifier in the current OMEGA Up- 
grade system configuration. Section 2 presents the results to date 
of an intensive in-house effort at LLE to develop the various optical 
coatings required for the OMEGA Upgrade. 


9155 (DOE/ER/52137-T1) [A quasi-optical electron cy- 
clotron maser for fusion reactor heating]: [Progress report, 
July 1986—July 1987]. Morse, E.C. California Univ., Berkeley, CA 
(USA). Dept. of Nuclear Engineering. [1987]. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG03-86ER52137. Or- 
der Number DE91006857. Source: OSTI; NTIS; INIS; GPO Dep. 

The goals of the proposed activity for the contract period from 
July 1986 to July 1987 were to develop and test novel concepts re- 
lating to the quasioptical electron cyclotron maser. The thrust of 
this effort has been to develop, analyze, and test new output cou- 
pling schemes for the device. This effort has been carried out 
experimentally and theoretically with the assistance of two gradu- 
ate students. 


9156 (DOE/ER/52154-T1) Code development incorporat- 
ing environmental, safety and economic aspects of fusion 
reactors: Status report. California Univ., Berkeley, CA (USA). 
Berkeley Fusion Engineering. 1 Apr 1989. 14p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG03-89ER52154. (UC- 
BFE-001). Order Number DE91006877. Source: OSTI; NTIS; GPO 
Dep. 
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The objectives of the Berkeley Fusion (ESE) Program, as stated 
in the original grant proposal, fall into two categories: special top- 
ics, including those identified as needing additional work by the 
Senior Committee on Environmental Safety and Economic Aspects 
of Magnetic Fusion Energy (ESECOM); computerization of ESE 
data, to put Environmental, Safety and Economics (ESE) informa- 
tion in a form suitable for incorporation in major reactor design 
codes. This is expected to be a long-term effort, extending at least 
through the duration of the present 3-year grant. To insure that our 
output is of the greatest ultimate use, the Berkeley group is main- 
taining close contact with the ongoing US major design efforts, 
ITER and ARIES, and also European and Japanese activities in 
the ESE area. 


9157 (DOE/ER/52154-T2) Code development incorporat- 
ing environmental, safety, and economic aspects of fusion 
reactors: Status report. California Univ., Berkeley, CA (USA). 
Berkeley Fusion Engineering. 1 Apr 1990. 54p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG03-89ER52154. (UC- 
BFE-009). Order Number DE91006878. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report discusses the following topics: graphical representa- 
tions of environmental and safety indices; revised computational 
modeling of radiological doses; plasma emergency shutdown for 
ITER; radiological doses of ARIES-type reactors; neutronics data- 
base; scale formulation of radioactivity in SiC first wall; evaluation 
of tritium inventory by dynamic simulation; and probabilistic risk as- 
sessment. 


9158 (DOE/ER/53222-1) [High beta tokamak research and 
plasma theory]: Report of progress, 8 November 1989-1 
November 1990. Columbia Univ., New York, NY (USA). Dept. of 
Applied Physics. [1990]. 21p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-86ER53222. Order Number 
DE91006908. Source: OSTI; NTIS; INIS; GPO Dep. 

Our activities on High Beta Tokamak Research during the past 
12 months of the present budget period can be divided into four ar- 
eas: completion of kink mode studies in HBT; completion of carbon 
impurity transport studies in HBT; design of HBT-EP; and construc- 
tion of HBT-EP. Each of these is described briefly in the sections 
of this progress report. 


9159 (EGG-90214) Activation product safety in the 
ARIES-I reactor design. Herring, JS. (EG and G Idaho, Inc., 
Idaho Falls, ID (USA)); Sze, D.K.; Wong, C.; Cheng, E.T.; Grotz, 
S.P. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC07- 
761D01570. (CONF-901007-38: 9. topical meeting on technology 
of fusion energy, Oak Brook, IL (USA), 7-11 Oct 1990). Order 
Number DE91006063. Source: OSTI; NTIS; INIS; GPO Dep. 

The ARIES design effort has sought to maximize the environ- 
mental and safety advantages of fusion through careful selection of 
materials and careful design. Three goals are that the reactor 
achieve inherent or passive safety, that no public evacuation plan 
be necessary and that the waste be disposable as 10CFR61 Class 
C waste. The ARIES-| reactor consists of a SiC composite structure 
for the first wall and blanket, cooled by 10 MPa He. The breeder is 
LizZrO3, although LizO and LigSiO, were also considered. The 
divertor consists of SiC composite tubes coated with 2 mm of tung- 
sten. Due to the minimal afterheat of this blanket design, LOCA 
calculations indicate maximum temperatures will not cause damage 
if the plasma is promptly extinguished. Two primary safety issues 
are the zirconium in the breeder and tungsten on the divertor. 
LizZrO3 was chosen because of its demonstrated high-temperature 
stability. The other breeders have lower afterheat and activation. 
Use of zirconium in the breeder will necessitate isotopic tailoring to 
remove Zr and Zr. The 5.8 tonnes of W on the divertor would 
also have to be tailored to remove '®W and/or to concentrate 
183-W. Thus the ARIES-I design achieves the passive safety and 
low-level waste disposal criteria with respect to activation products. 
Development of low activation materials to replace zirconium and 
tungsten is needed to avoid requiring an evacuation plan. 


9160 (EGG-FSP-8973) Tritium Waste Treatment System 
component failure data analysis from June 18, 1984—-December 
31, 1989. Cadwallader, L.C. (EG and G Idaho, Inc., Idaho Falls, ID 





(USA)); Stolpe Gavett, M.A. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Sep 1990. 62p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC07-761D01570. (LA-UR-90-2993). Order Number 
DE91006137. Source: OSTI; NTIS; INIS; GPO Dep. 

This document gives the failure rates for the major tritium- 
bearing components in the Tritium Waste Treatment System at the 
Tritium Systems Test Assembly, which is a fusion research and 
technology facility at the Los Alamos National Laboratory. The fail- 
ure reports, component populations, and operating demands/hours 
are given in this report, and sample calculations for binomial de- 
mand failure rates and poisson hourly failure rates are given in the 
appendices. The failure rates for tritium-bearing components were 
on the order of the screening failure rate values suggested for fu- 
sion reliability and risk analyses. More effort should be directed 
toward collecting and analyzing fusion component failure data, 
since accurate failure rates are necessary to refine reliability and 
risk analyses. 15 refs., 4 figs., 4 tabs. 


9161 (EGG-FSP-9125) Gas retention in irradiated beryl- 
lium. Beeston, J.M. (EG and G Idaho, Inc., Idaho Falls, ID (USA)); 
Miller, L.G.; Longhurst, G.R.; Causey, R.A. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). Jun 1990. 19p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC07-761D01570. Order Number 
DE91006206. Source: OSTI; NTIS; INIS; GPO Dep. 

Helium (an inert gas) with low solubility in beryllium is trapped in 
irradiated beryllium at low temperatures (<100°C) while the tritium 
generated may have some mobility and be released. The subject 
of tritium retention in irradiated beryllium within fusion reactor blan- 
kets is of considerable interest in their conceptual design. Results 
from experiments on three sets of irradiated beryllium specimens 
are examined in this paper. The beryllium specimens were irradi- 
ated at abut 75°C in capsules to protect them from the cooling 
water. One set of samples was irradiated to ~3 x 10%* n/cm? (E 
> 1 MeV). In these samples the calculated helium generated was 
~ 14,000 appm. They are described in terms of swelling, anneal- 
ing, microstructure, and helium bubble behavior (size, density and 
mobility). A second sample was irradiated to ~5 x 10°* n/cm? (E 
> 1 MeV). In that one the calculated helium and tritium generated 
were ~24,000 appm He and ~3720 appm, and tritium content was 
examined in a dissolution experiment. Most of the tritium was re- 
leased as gas to the glovebox indicating the generated tritium was 
retained in the helium bubbles. In a third set of experiments a 
specimen was examined by annealing at a succession of tempera- 
tures to more than 600°C for tritium release. In the temperature 
range of 300-500°C little release (0.01-0.4%) occurred, but there 
was a massive release at just over 600°C. Theories of swelling ap- 
pear to adequately describe bubble behavior with breakaway 
release occurring at high helium contents and at large bubble di- 
ameters. 8 refs., 6 figs. 


9162 (EGG-FSP-9154) Evaluation of graphite/steam inter- 
actions for ITER [International Thermonuclear Experimental 
Reactor]. Smolik, G.R.; Merrill, B.J.; Piet, S.J.; Holland, D.F. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). Sep 1990. 35p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC07- 
761D01570. Order Number DE91006185. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In this report we present the results of an experimental/analytical 
study designed to determine the quantity of hydrogen generated 
during a coolant inleakage accident in ITER. This hydrogen could 
represent a potential explosive hazard, provided the proper condi- 
tions exist, causing machine damage and release of radioactive 
material. We have measured graphite/steam reaction rates for sev- 
eral graphites and carbon-based composites at temperatures 
between 1000 C and 1700 C. The effects of steam flow rate, and 
partial pressure were also examined. The measured reaction rates 
correlated well with two Arrhenius type relationships. We have 
used the relationships for GraphNOL N3M in a thermal model to 
determine that for ITER the quantity of hydrogen produced would 
range between 5 and 35 kg, depending upon how the graphite tiles 
are attached to the first wall. While 5 kg is not a significant con- 
cern, 35 kg presents an explosive hazard. 20 refs., 14 figs., 1 tab. 


9163 (EGG-FSP-9304) Tritium behavior in ITER beryllium. 
Longhurst, G.R. EG and G Idaho, Inc., Idaho Falls, ID (USA). Oct 
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1990. 34p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO7-761D01570. Order Number DE91006067. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The beryllium neutron multiplier in the ITER breeding blanket will 
generate tritium through transmutations. That tritium constitutes a 
safety hazard. Experiments evaluating tritium storage and release 
mechanisms have shown that most of the tritium comes out in a 
burst during thermal ramping. A small fraction of retained tritium is 
released by thermally activated processes. Analysis of recent ex- 
perimental data shows that most of the tritium resides in helium 
bubbles. That tritium is released when the bubbles undergo 
swelling sufficient to develop porosity that connects with the sur- 
face. That appears to occur when swelling reaches about 10-15%. 
Other tritium appears to be stored chemically at oxide inclusions, 
probably as Be(OT)2. That component is released by thermal acti- 
vation. There is considerable variation in published values for 
tritium diffusion through the beryllium and solubility in it. Data from 
experiments using highly irradiated beryllium from the Idaho Na- 
tional Engineering Laboratory showed diffusivity generally in line 
with the most commonly accepted values for fully dense material. 
Lower density material, planned for use in the ITER blanket may 
have very short diffusion times because of the open structure. The 
beryllium multiplier of the ITER breeding blanket was analyzed for 
tritium release characteristics using temperature and helium pro- 
duction figures at the midplane generated in support of the ITER 
Summer Workshop, 1990 in Garching. Ordinary operation, either in 
Physics or Technology phases, should not result in the release of 
tritium trapped in the helium bubbles. Temperature excursions 
above 600°C result in large-scale release of that tritium. 29 refs., 
10 figs., 3 tabs. . 


9164 (EGG-M-90206) Predictions of radioactive tungsten 
release for hypothetical ITER [International Thermonuclear Ex- 
perimental Reactor] accidents. Smolik, G.R.; Piet, S.J.; Neilson, 
R.M. Jr. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC07- 
761D01570. (CONF-901007-37: 9. topical meeting on technology 
of fusion energy, Oak Brook, IL (USA), 7-11 Oct 1990). Order 
Number DE91006062. Source: OSTI; NTIS; INIS; GPO Dep. 

Postulated long-term loss of coolant accidents (LOCA) for the In- 
ternational Thermonuclear Experimental Reactor (ITER) may 
involve the ingress of air or steam into the plasma chamber. Reac- 
tions of these gases with the hot plasma facing components will 
cause oxidation, transport, and release of activated species. To 
predict radioactivity releases, we measured volatility rates from a 
tungsten alloy. Tests were performed in air or steam between 600 
and 1200°C for 1 to 20 h. We used these volatilization rates to 
calculate radioactivity releases from severe hypothetical ITER acci- 
dents. We found that both the first wall and divertor plates 
fabricated from or coated with tungsten may release significant ra- 
dioactivity in severe hypothetical LOCAs. Without radioactivity 
confinement or credit for in-plant deposition, the site boundary 
Early Effective Dose Equivalent (EDE) acceptance criterion of 100 
mSv (10 rem) is exceeded by a factor of about thirty in either an 
air or steam accident. With radioactivity confinement and reference 
LOCA conditions of 700°C for the divertor plates and 600°C for 
the first wall, air and steam provide doses of 50 and 30 mSv, re- 
spectively. We conclude that tungsten-bearing components are not 
attractive from a passive safety standpoint. With radioactivity con- 
finement and reference conditions, however, these components 
can meet the anticipated regulatory criterion. 


9165 (EGG-M-90211) Evaluation of graphite/steam inter- 
actions for ITER [International Thermonuclear Experimental 
Reactor] accident scenarios. Smolik, G.R.; Merrill, B.J.; Piet, 
S.J.; Holland, D.F. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
[1990]. 7p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO7-761D01570. (CONF-901007-39: 9. topical meeting on 
technology of fusion energy, Oak Brook, IL (USA), 7-11 Oct 1990). 
Order Number DE91006146. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents the results of an experimental/analytical 
study designed to determine the quantity of hydrogen generated 
during an accident involving coolant leakage into the plasma cham- 
ber of the International Thermonuclear Experimental Reactor 


ERA Vol. 16, No. 3 321 





70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


(ITER). This hydrogen could represent a potential explosive haz- 
ard, provided the proper conditions exist, causing machine damage 
and release of radioactive material. We measured graphite/steam 
reaction rates for several graphites and carbon-based composites 
at temperatures between 1000 and 1700°C. The effects of steam 
flow rate and partial pressure were also examined. The measured 
reaction rates correlated well with two Arrhenius type relationships. 
We used the relationships for GraphNOL N3M in thermal model to 
determine that for ITER the quantity of hydrogen produced would 
range between 5 and 35 kg, depending upon how the graphite tiles 
are attached to the first wall. While 5 kg is not a significant con- 
cern, 35 kg presents an explosive hazard. 16 refs., 7 figs., 1 tab. 


9166 (EGG-M-90213) Tritium permeation losses _ in 
HYLIFE-II heat exchanger tubes. Longhurst, G.R.; Dolan, T.J. EG 
and G Idaho, Inc., Idaho Falls, ID (USA). [1990]. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC07-761D01570. 
(CONF-901007-36: 9. topical meeting on technology of fusion en- 
ergy, Oak Brook, IL (USA), 7-11 Oct 1990). Order Number 
DE91006136. Source: OSTI; NTIS; INIS; GPO Dep. 

Tritium permeation through the intermediate heat exchanger of 
the HYLIFE-iI inertial fusion design concept is evaluated for routine 
operating conditions. The permeation process is modelled using 
the Lewis analogy combined with surface recombination. It is 
demonstrated that at very low driving potentials, permeation be- 
comes proportional to the first power of the driving potential. The 
model predicts that under anticipated conditions the primary cool- 
ing loop will pass about 6% of the tritium entering it to the 
intermediate coolant. Possible approached to reducing tritium per- 
meation are explored. Permeation is limited by turbulent diffusion 
transport through the molten salt. Hence, surface barriers with im- 
pendance factors typical of present technology can do very little to 
reduce permeation. Low Flibe viscosity is desirable. An efficient tri- 
tium removal system operating on the Flibe before it gets to the 
intermediate heat exchanger is required. Needs for further research 
are highlighted. 9 refs., 2 figs., 1 tab. 


9167 (EGG-M-90484) ITER system study—Safety as- 
pects. Piet, S.J. (EG and G Idaho, Inc., Idaho Falls, ID (USA)); 
lida, H.; Seki, Y.; Raeder, J.; Topilski, LIN. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). [1990]. 7p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC07-761D01570. (CONF-901007-35: 9. 
topical meeting on technology of fusion energy, Oak Brook, IL 
(USA), 7-11 Oct 1990). Order Number DE91006119. Source: 
OSTI; NTIS; INIS; GPO Dep. 

One of the tasks of the ITER Systems Analysis Group has been 
safety and environmental analyses. The safety analyses show that 
radiological doses from operational effluents and accidents are 
consistent with anticipated regulatory dose limits. To improve safety 
further and to meet the ambitious goal of “passive safety,” further 
efforts to reduce inventories of tritium and activation products are 
proposed. Most major safety issues are now associated with 
Plasma Facing Components (PFC). 2 tabs. 


9168 (ENEA-RT-FUS—90-03) Effects of spectral broaden- 
ing of lower hybrid waves on current drive efficiency in 


tokamaks. Pericoli-Ridolfini, V.; Bartiromo, R.; Tuccillo, A.; 
Leuterer, F.; Soldner, F.; Steuer, K.H.; Bernabei, S. ENEA, Fras- 
cati (Italy). Centro Ricerche Energia. 1990. 12p. Order Number 
DE91744416. Source: OSTI; NTIS (US Sales Only); INIS. 

Full current drive operation was achieved on ASDEX for different 
ohmic target plasmas, by means of 2.45 GHz lower hybrid waves. 
Variations of the current drive efficiency up to 50% have been ob- 
served that correlate with the spectral broadening of the pump 
wave, as detected by an electromagnetic probe. Parametric decay 
instabilities at the plasma edge or scattering of the lower hybrid 
waves can be responsible for these effects. The experiment can be 
explained within the approximations of available current drive the- 
ory with a simple model assuming that the same process leading 
to the frequency broadening causes a modification of the launched 
Nparaiie! (refractive index parallel to the magnetic field) spectrum. 


9169 (ENEA-RT-FUS—90-05) Performance study of a high 
gain target for heavy ions beam fusion. Caruso, A.; Pais, V.A. 
ENEA, Frascati (Italy). Centro Ricerche Energia. 1990. 16p. Order 
Number DE91744405. Source: OSTI; NTIS (US Sales Only); INIS. 
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Published on Nuovo Cimento D. 

Through numerical simulations, a target was designed to pro- 
duce, when irradiated, with the appropriate heavy ion beam (e.g., 
bismuth), an energy gain close to 100. The thermo-fluid numerical 
studies for the dynamical behaviour of this target, made with the 
1D code CLIFF and with the 2D code COBI-1, have shown some 
interesting features: the fusion fuel ignites almost contemporane- 
ously and ignition occurs only for asymmetries in the beam 
intensity between pole and equator of less than 6%. Radiation 
losses play an important role when asymmetries are present. Actu- 
ally, when radiation transfer is switched-off in the code, ignition 
was observed even for asymmetries of 10%. 


9170 (ENEA-RT-TIB—89-56) Feasibility study on a free 
electron laser source for plasma heating. Barbini, R.; Bizzarri, 
U.; Botticelli, A.; Ciocci, F.; D'Amato, F.; Dattoli, G.; De Angelis, A.; 
Dipace, A.; Doria, A.; Gallerano, G.P. ENEA, Frascati (Italy). Cen- 
tro Ricerche Energia. May 1990. 101p. (RT/TIB—89-56). Order 
Number DE91744409. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this document is to evaluate the state of the art 
and the feasibility of high average power and high efficiency free 
electron laser (FEL) devices operating in the millimeter and submil- 
limeter wavelength regions. The main interest in such a radiation 
source is for plasma heating technology in magnetic confinement 
fusion machines through electron cyclotron resonance (ECRH). 
The plan of this document is as follows: the theoretical and experi- 
mental aspects of ECRH; the state of art of FEL sources and the 
activity on FEL R&D carried out in ENEA (italian Commission for 
Alternative Energy Sources); the general features of high power 
high efficiency FEL devices; two possible FEL sources (with induc- 
tion linac and radio-frequency linac) suitable for plasma heating in 
the FTU (Frascati Tokamak Upgrade device). Special attention is 
given to cost estimates, schedules, cost/Watt for 1 MW of FEL 
source operating at 300 GHz. the main issues related to the feasi- 
bility of high average power and high efficiency sources in the 
millimeter wavelength range are summarized, and an extrapolation 
to a 10 MW device is presented. Several technical annexes com- 
plete this document. They provide information such as a listing of 
relevant research project carried out by ENEA, a detailed descrip- 
tion of the physics and technolgy of FELs, and definitions of the 
symbols more frequently utilize throughout the text. 


9171 (EUR-CEA-FC—1349) Study of the behaviour of mag- 
netic lines after perturbation of a toroidal field with magnetic 
surfaces. Mercier, C. Association Euratom-CEA, Centre d’Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. Feb 1989. 29p. 
Source: OSTI; NTIS (US Sales Only). 

The effect of a perturbing magnetic field on a field whose mag- 
netic surfaces are tori nested around a closed central line is 
studied. This perturbation effect creates magnetic islands around 
surfaces with rational rotational transform. These islands are inves- 
tigated analytically, which makes it possible to evaluate their size. 
The resulting turbulence of the medium can then be studied by cal- 
culating the interaction of two neighbouring islands. 


9172 (EUR-CEA-FC—1384) First measurements of the neu- 
trals pressure and of the degassing level of the lower hybrid 
antenna induced by the HF power. Goniche, M. (CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(FR). Dept. de Recherches sur la Fusion Controlee); Berger, G.; 
Bibet, P.; Bonnel, P.; Bruneau, J.L.; Capitain, J.J.; Gil, C.; Hertout, 
P.; Rodriguez, L.; Magne, R.; KlepAssociation Euratom-CEA, Cen- 
tre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Dec 1989. 
45p. (In French). Source: OSTI; NTIS (US Sales Only). 

Previous experiments have shown that large amounts of gas may 
be desorbed from the waveguides walls of a lower hybrid antenna. 
To reduce the pressure rise, a getter pump has been connected to 
the LH vessel of Tore Supra. The effective neutrals pumping speed 
of the LH launcher during a plasma shot has been measured for 
different configurations of the getter pump (inactive, low conduc- 
tance and high conductance duct). For deuterium, an effective 
pumping speed of 33 m°/s was obtained. During short conditioning 
pulses and 2-s plasma shots, degassing rates were measured for 
RF power level up to 1.2 MW. With different filling gas (He, Ho, 





Dz), degassing rates are documented and effects of conditioning 
are discussed. This neutrals influx contributes to the particles bal- 
ance of the plasma discharge: a significant increase of the total 
number of particles (10-20%) and a flattening of the density profile 
are inferred. Large increase of the neutrals pressure in the pumped 
limitor (up to 32%) was also observed. For 2-s shots, this pressure 
rise was held below 3 mPa at an average LH power density of 1.5 
kW/em?. However, this pressure rise may be, to some extent, 
larger in the reduced-section part of the launcher which has a low 
conductance. It is expected that this pressure rise should not ex- 
ceed 5 mPa at full power (5 KW/cm?) after conditioning. 


9173 (EUR-FC—1392) Discussion of energy recovery on 
negative ion based neutral beam injectors and conceptual 
study of a purely electrostatic energy recovery system. 
Pamela, J.; Laffite, S. Association Euratom-CEA, Centre d’Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. Mar 1990. 35p. 
Source: OSTI; NTIS (US Sales Only). 

The economy, the physics and the technology of Energy Recov- 
ery for negative ion based neutral beam injectors are discussed. 
Negative deuterium beams with energies around 1 MeV and neu- 
tralised on gas targets, are considered. One can obtain an overall 
cost reduction of the injectors as high as 15%, which would be 
equivalent to using a fully ionised plasma neutraliser. This benefit 
can be reached only if a very efficient trapping of secondary elec- 
trons and a low level of residual gas pressure are obtained. In 
addition to these constraints, physical and technical difficulties exist 
for separating the unneutralised negative ions from the energetic 
positive ions produced in the neutraliser. The solution consists in a 
purely electrostatic Energy Recovery System based on the follow- 
ing principles: (i) the residual positive and negative ions are 
electrostatically separated; (ii) the electrostatic deflector is made of 
baffles in order to reduce the gas pressure and trap the secondary 
electrons by an electric field; (iii) the negative ions are decelerated 
and the positive ions are dumped at full energy; (iv) the deceler- 
ated negative ions are collected on a composite electrode acting as 
an electrostatic trap for secondary electrons. Narrow beams, with a 
width around 0.1 m, are more favorable for electrostatic deflection, 
for differential pumping and also with respect to current density lim- 
itations. Calculations show that current density limits should appear 
only at the level of 150 A.m-? of decelerated ions, in the case of 1 
MeV D~ beams with 0.1 m width. The unneutralised D~ ion cur- 
rent could be recovered with an efficiency of about 90%, provided 
one is very careful with the problem of recycled gas evacuation. 


9174 (GA-A-20130) Plasma boundary experiments on 
Dill-D tokamak. Mahdavi, M.A. (General Atomics, San Diego, CA 
(USA)); Brooks, N.; Jackson, G.L.; Langhorn, A.; Leikind, B.; Lipp- 
mann, S.; Luxon, J.; Petersen, P.; Petrie, T.; Stambaugh, R.D.; 
Simonen, T.C.; Staebler, G.; Buchenauer, D.; Futch, A.; Hill, D.N.; 
Rensink, M.;ADP Collaborators. General Atomics, San Diego, CA 
(USA). Jun 1990. 37p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-89ER51114. (CONF-900505-9: 9. plasma 
surface interactions in controlled fusion devices conference, 
Bournemouth (UK), 20-25 May 1990). Order Number DE91002429. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A survey of the boundary physics research on the DIll-D toka- 
mak and an outline of the DIIl-D Advanced Divertor Program 
(ADP) is presented. We will present results of experiments on im- 
purity control, impurity transport, neutral particle transport, and 
particle effects on core confinement over a wide range of plasma 
parameters, Ip< 3 MA, 6 < 10.7%, P(auxiliary) £ 20 MW. Based 
on the understanding gained in these studies, we in collaboration 
with a number of other laboratories have devised a series of exper- 
iments (ADP) to modify the core plasma conditions through 
changes in the edge electric field, neutral recycling, and plasma 
surface interactions. 41 refs., 8 figs., 1 tab. 


9175 (JAERI-M—90-170) Effects of pressure profile and 
plasma shaping on the n=1 internal kink mode in JT-60/JT-60U 
pellet fuelled plasmas. Ozeki, Takahisa (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Azumi, Masafumi. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Oct 1990. 28p. Order Number DE91744965. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The stability of the n=1 internal kink mode in a tokamak is nu- 
merically analyzed for plasmas with a centrally peaked pressure 
profile. These studies are carried out with the strongly peaked 
pressure inside the q=1 surface, which is based on the experimen- 
tally observed plasmas by means of injections of hydrogen-ice 
pellets in JT-60 tokamak. The effects of peaked pressure and 
shaping, i.e., elongation and triangularity, are also studied for JT- 
60U tokamak. The plasma with the strongly peaked pressure 
profile has higher critical value of poloidal beta defined within the 
q=1 surface than that with a parabolic pressure profile. Though the 
beta limit reduces with the increase of the elongation, the plasma 
with the peaked pressure profile has larger improvement due to the 
triangularity than that with the parabolic pressure profile. To access 
the second stability of the n=1 internal kink mode, the plasma with 
a flat pressure profile and the large minor radius of the q=1 surface 
is effective. (author). 


9176 (KFK-4710) LIBRA - a light ion beam fusion con- 
ceptual reactor design. Badger, B. (Wisconsin Univ., Madison 
(USA). Fusion Technology Inst.); Moses, G.A.; Engelstad, R.L.; 
Kulcinski, G.L.; Lovell, E.; MacFarlane, J.; Peterson, R.R.; Sawan, 
M.E.; Sviatovslavsky, |.N.; Wittenberg, L.J.; Smith, |.; Altes, R.; 
Corcoran, P.; KuenniKernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik. 
Aug 1990. 358p. (UWFDM-—800;FPA-90-3). Order Number 
DE91744678. Source: OSTI; NTIS (US Sales Only); INIS. 

The LIBRA light ion beam fusion commercial reactor study is a 
self-consistent conceptual design of a 330 MWe power plant with 
an accompanying economic analysis. Fusion targets are imploded 
by 4 MJ shaped pulses of 30 MeV Li ions at a rate of 3 Hz. The 
target gain is 80, leading to a yield of 320 MJ. The high intensity 
part of the ion pulse is delivered by 16 diodes through 16 separate 
z-pinch plasma channels formed in 100 torr of helium with trace 
amounts of lithium. The blanket is an array of porous flexible sili- 
con carbind tubes with Li,7Pbg3 flowing downward through them. 
These tubes (INPORT units) shield the target chamber wall from 
both neutron damage and the shock overpressure of the target 
explosion. The target chamber is 'self-pumped’ by the target explo- 
sion generated overpressure into a surge tank partially filled with 
Li;7Pbg3 that surrounds the target chamber. This scheme refreshes 
the chamber at the desired 3 Hz frequently without excessive 
pumping demands. The blanket multiplication is 1.2 and the tritium 
breeding ratio is 1.4. The direct capital cost of a 331 MWe LIBRA 
design is estimated to be 2843 Doliar/kWe while a 1200 MWe LI- 
BRA design will cost approximately 1300 Dollar/kWe. (orig.). 


9177 (LA-UR-90-4374) Jay E. Hammel memorial lecture: 
The high density Z-pinch. Dreicer, H. Los Alamos National Lab., 
NM (USA). [1990]. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-36. (CONF-9010209-9: Workshop on 
physics of alternative magnetic confinement schemes, Varenna 
(Italy), 14-15 Oct 1990). Order Number DE91005942. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses the history and contributions of Jay E. 
Hammel to Z-pinch magnetic fission devices. (LSP) 


9178 (NIFS-34) RF helicity injection and current drive. 
Hamamatsu, K. (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment); Azumi, M.; 
Fukuyama, A.; Itoh, S.-I.; Itoh, K. National Inst. for Fusion Science, 
Nagoya (Japan). Jul 1990. 37p. Order Number DE91744952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The relation between RF-driven current and wave helicity is ana- 
lytically and numerically studied for a tokamak plasma. The helicity 
conversion coefficient from the wave to the plasma is generally ob- 
tained and numerically examined for the waves in the range of ‘on 
cyclotron frequency. The wave propagation equation which in- 
cludes kinetic effects is solved as a boundary-value problem with 
one-dimensional inhomogeneities. It is shown that the wave helicity 
well satisfies the continuity equation. We confirm that the RF- 
helicity injection is not an identical phenomenon of the reduction of 
the one turn loop voltage due to the RF-driven current. (author). 


9179 (NIFS-36) A design method of divertor in tokamak 
reactors. Ueda, N. (Mitsubishi Atomic Power Industries, Inc., 
Tokyo (Japan)); Itoh, S.-l.; Tanaka, M.; Itoh, K. National Inst. for 
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Fusion Science, Nagoya (Japan). Aug 1990. 38p. Order Number 
DE91744953: Source: OSTI; NTIS (US Sales Only); INIS. 

Computational method to design the efficient divertor configura- 
tion in tokamak reactor is presented. The two-dimensional code 
has been developed to analyze the distributions of the plasma and 
neutral particles for realistic configurations. Using this code, a 
method to design the efficient divertor configuration is developed. 
An example of new divertor, which consists of the baffle and fin 
plates, is analyzed. (author). 


9180 (NIFS-PROC-3, pp. 3-6) Present status of the Large 
Helical Device project. Motojima, O. (National Inst. for Fusion Sci- 
ence, Nagoya (Japan)). National Inst. for Fusion Science, Nagoya 
(Japan). Mar 1990. (CONF-891240-: 1. international Toki confer- 
ence on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

National Institute for Fusion Science is a new large fusion 
research institute in Japan. It is responsible for joint university re- 
searches of plasma physics and fusion technology. The major 
experimental facility of the institute is Large Helical Device (LHD) 
which is now in the phase of practical design. This report describes 
the design study of the Large Helical Device. Our goal is the 
demonstration of high energy and high 6-bar plasma production in 
the helical device, which is a necessary step toward the realization 
of the helical reactor system. (author). 


9181 (NIFS-PROC-3, pp. 7-10) Status of the WENDEL- 
STEIN VIl-X project. Grieger, G. (Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany, F.R.)). National Inst. for Fusion 
Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. interna- 
tional Toki conference on plasma physics and controlled nuclear 
fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the first 
international Toki conference on plasma physics and controlled nu- 
clear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Published in summary form only. WENDELSTEIN-7 STELLARA- 
TOR/specifications; SPECIFICATIONS; PLASMA PRODUCTION; 
CONFINEMENT TIME; HELICAL CONFIGURATION; ROTATIONAL 
TRANSFORM; BETA RATIO; MAGNET COILS; MHD EQUILIB- 
RIUM; MAGNETIC FIELDS; MAGNETIC SURFACES 


9182 (NIFS-PROC-3, pp. 11-15) Overview of the ATF-Il 
studies. Lyon, J.F. (Oak Ridge National Lab., TN (USA)); Car- 
reras, B.A.; Dresner, L.; Hirshman, S.P.; Morris, R.N.; Painter, 
S.L.; Rome, J.A. National Inst. for Fusion Science, Nagoya 
(Japan). Mar 1990. (CONF-891240-: 1. international Toki confer- 
ence on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

Design studies focusing on critical physics and engineering is- 
sues for a low-aspect-ratio, large next-generation stellarator ATF-II 
are described. (author). 


9183 (NIFS-PROC-—3, pp. 17-20) The ANU heliac program. 
Dewar, R.L. (Australian National Univ., Canberra (Australia). Dept. 
of Theoretical Physics); Gardner, H.J.; Cooper, G.J. National Inst. 
for Fusion Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 
1. international Toki conference on plasma physics and controlled 
nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The history and current status of experimental and theoretical 
work on heliacs at the Australian National University is reviewed. 
(author). 


9184 (NIFS-PROC-3, pp. 21-24) Design of the Compact 


Auburn Torsatron. Gandy, R.F. (Auburn Univ., AL (USA). Dept. of 
Physics); Henderson, M.A.; Hanson, J.D.; Schneider, T.; Swanson, 
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D.G.; Cary, J.R. National Inst. for Fusion Science, Nagoya (Japan). 
Mar 1990. (CONF-891240—: 1. international Toki conference on 
plasma physics and controlled nuclear fusion, Toki (Japan), 4-8 
Dec 1989). In Proceedings of the first international Toki conference 
on plasma physics and controlled nuclear fusion: Next generation 
experiments in helical systems. 293p. Order Number 
DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

The Compact Auburn Torsatron (CAT) is a low-aspect ratio, con- 
tinuous coil, toroidal magnetic fusion device. CAT has two main 
helical coils: an l=2, m=5 coil, and an l=1, m=5 coil. The machine 
has a major radius of 56 cm, an average plasma radius of 11 cm, 
and a steady-state magnetic field of 1 kG. CAT was designed us- 
ing an optimization scheme which employs the coil positions and 
coil winding laws as parameters. Once CAT is operational, the re- 
search program will focus on the study of magnetic flux surfaces 
and ion cyclotron heating. (author). 


9185 (NIFS-PROC-3, pp. 29-32) Optimization of Helias 
configurations. Nuehrenberg, J. (Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany, F.R.)). National Inst. for Fusion 
Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. interna- 
tional Toki conference on plasma physics and controlled nuclear 
fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the first 
international Toki conference on plasma physics and controlled nu- 
clear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Helias optimization procedure is outlined. Evidence for the 
convergence behaviour in stelarator configurational space is pre- 
sented. The hierarchy of optimization is described. Details of the 
optimization of Helias configurations for W VII-X, i.e. the attainabil- 
ity and compatibility of seven stellarator-specific goodness criteria, 
are given in the subsequent IEA workshop. (author). 


9186 (NIFS-PROC-3, pp. 33-36) Second stability studies 
in a helical axis device: TJ-Il. Alejaldre, C. (Asociacion EU- 
RATOM/CIEMAT para Fusion, Madrid (Spain)); Varias, A.; 
Lopez-Fraguas, A.; Carreras, B.A.; Dominguez, N.; Lynch, V. Na- 
tional Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 
(CONF-891240-: 1. international Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). 
In Proceedings of the first international Toki conference on plasma 
physics and controlled nuclear fusion: Next generation experiments 
in helical systems. 293p. Order Number DE91723414. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The helical hard core in the four period TJ-Il heliac permits to 

access a variety of magnetic configurations with very different MHD 
properties. In this paper a particular set of shearless configurations 
is presented with similar rotational transform at the magnetic axis, 
~1.20, and slightly different values of the magnetic well, that ex- 
hibit self-stabilization behavior to Mercier modes characteristic of a 
second stability regime. (author). 
9187 (NIFS-PROC-—3, pp. 37-40) 3-D equilibria of helical 
systems: Magnetic islands and their control. Hayashi, Takaya 
(National Inst. for Fusion Science, Nagoya (Japan)). National Inst. 
for Fusion Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 
1. international Toki conference on plasma physics and controlled 
nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Three dimensional equilibrium and breaking of magnetic surfaces 
due to the finite beta effect in a l=2 heliotron configuration are stud- 
ied by using a newly developed three-dimensional equilibrium code. 
Several methods to suppress the breaking are discussed. (author). 


9188 (NIFS-PROC-3, pp. 45-48) Drift optimization of heli- 
cal systems. Hanatani, K. (Kyoto Univ., Uji (Japan). Plasma 
Physics Lab.). National Inst. for Fusion Science, Nagoya (Japan). 
Mar 1990. (CONF-891240—: 1. international Toki conference on 
plasma physics and controlled nuclear fusion, Toki (Japan), 4-8 
Dec 1989). In Proceedings of the first international Toki conference 
on plasma physics and controlled nuclear fusion: Next generation 





experiments in helical systems. 293p. Order 
DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

The minimization of particle loss region of heliotron/torsatron 
configurations is considered. Both Heliotron E (high aspect ratio) 
and Large Helical Device (low aspect ratio) configurations are ex- 
amined and compared. In the drift optimization of Heliotron E, 
vertical field By is used to minimize the loss region. The optimum 
shift of magnetic axis Ay°Pt and ‘operation window’ with respect to 
By are predicted and compared with Heliotron E experiments; cor- 
relations between the theoretical prediction and experimental 
observations are discussed. As for LHD configuration, modulations 
of HF (helical field) coil and multipole moments from RF (poloidal 
field) coil set are used to minimize the loss region. It is shown that 
loss region of a LHD configuration can be reduced as narrow as 
that of the standard Heliotron E configuration by simultaneous con- 
trol of vertical and quadrupole field. (author). 


Number 


9189 (NIFS-PROC-—3, pp. 53-56) Recent experiments in 
JT-60. Kishimoto, H. (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment). National 
Inst. for Fusion Science, Nagoya (Japan). Mar 1990. (CONF- 
891240-: 1. international Toki conference on plasma physics and 
controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceed- 
ings of the first international Toki conference on plasma physics 
and controlled nuclear fusion: Next generation experiments in heli- 
cal systems. 293p. Order Number DE91723414. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Recent experiments in JT-60 have been conducted mainly on 
the plasma parameter improvement and the current drive optimiza- 
tion. Energy confinement can be improved by pellet injection. High 
Bp(> 3) discharges are obtained with high power NB heating and 
then the bootstrap current becomes dominant in the plasma cur- 
rent. LH current drive efficiency is improved up to 3.4 x 1019 m-? 
MA/MW with a multijunction launcher. Sawtooth activity is sup- 
pressed successfully by the LH wave. (author). 


9190 (NIFS-PROC-3, pp. 57-60) Graphites as plasma fac 
ing material of a large fusion device. Hino, T. (Hokkaido Univ., 
Sapporo (Japan). Faculty of Engineering); Yamashina, T. National 
Inst. for Fusion Science, Nagoya (Japan). Mar 1990. (CONF- 
891240-: 1. international Toki conference on plasma physics and 
controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceed- 
ings of the first international Toki conference on plasma physics 
and controlled nuclear fusion: Next generation experiments in heli- 
cal systems. 293p. Order Number DE91723414. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Several graphites, as the first wall materials of Large Helical 
System, are evaluated in terms of erosion, thermal shock resis- 
tance and the recycling. Adequate graphites are suggested, and 
the required conditions such as baking, cooling and the discharge 
cleaning are discussed. (author). 


9191 (NIFS-PROC-3, pp. 65-68) Analysis of scrape-off 
layer in toroidal helical systems. Nagasaki, K. (Kyoto Univ., Uji 
(Japan). Plasma Physics Lab.); Itoh, K.; Itoh, S.-I.; Fukuyama, A. 
National Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 


(CONF-891240—: 1. international Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). 
In Proceedings of the first international Toki conference on plasma 
physics and controlled nuclear fusion: Next generation experiments 
in helical systems. 293p. Order Number DE91723414. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Magnetic field structure of the scrape-off layer region in toroidal 
helical systems is analyzed by using toroidal harmonic functions. 
The connection length of the field line to the wall, L, is calculated 
for various configurations. It is found that L has a logarythmic de- 
pendence on the distance from the outermost magnetic surface or 
from the residual magnetic islands, §. The effect of the axisymmet- 
ric fields on the field structure is also discussed. (author). 


9192 (NIFS-PROC-3, pp. 77-80) Overview of recent re- 
sults from the Advanced Toroidal Facility. Murakami, M. (Oak 
Ridge National Lab., TN (USA)); Anabitarte, E.; Anderson, F.S.B. 
National Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 
(CONF-891240—-: 1. international Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). 
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In Proceedings of the first international Toki conference on plasma 
physics and controlled nuclear fusion: Next generation experiments 
in helical systems. 293p. Order Number DE91723414. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An overview of recent experimental results from the Advanced 
Toroidal Facility (ATF) is presented. Beam-heated plasmas with 
n-bare of 102° m-° and re* of ~20 ms have been achieved. Ther- 
mal collapse of the plasmas is mitigated by wall conditioning and 
particle fueling. Confinement time scales positively with density and 
magnetic field, offsetting deterioration with power. Results fit the 
LHD scaling and the drift wave turbulence scaling. Bootstrap cur- 
rents observed during ECH agree with neoclassical theory in 
magnitude and parameter dependences. Fast reciprocating Lang- 
muir probe measurements show that edge fluctuations in ATF have 
many similarities to those in the TEXT tokamak. The location of B 
tilde instabilities has shifted outward in radius, consistent with the 
broader pressure profiles. (author). 


9193 (NIFS-PROC-3, pp. 81-84) Status of the WVII-AS 
program. Ringler, H. (Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany, F.R.)). National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240—: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

The first experimental campaign aimed at plasma production and 
confinement studies was successfully finished on August 2. 1989. 
All standard diagnostics, the data-acquisition and -handling system 
were available from the start up phase. During Sept/Oct. 89 the 
support of the modular field coils MF3 and MF4 has been com- 
pleted, to reduce the deformation of the coils, which has been 
observed during the 2.5 T runs. Most experiments have therefore 
been done at 1.25 T. After some technical tests, the machine is 
expected to be ready for 2.5 T operation in Dec. 89. (author). 


9194 (NIFS-PROC-3, pp. 85-88) Status of the Torsatron/ 
Stellarator program. Shohet, J.L. (Wisconsin Univ., Madison, WI 
(USA). Torsatror/Stellarator Lab.). National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240—: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental research in the Torsatron/Stellarator Laboratory has 
concentrated on two main areas: transport and divertor operation. 
Measurements were made in the Interchangeable Module Stellara- 
tor with Langmuir probes to ascertain the extent to which the 
plasma pressure and potential varies on a magnetic surface. The 
degree to which the divertor flow could be altered in IMS was in- 
vestigated by means of electron injection into the divertor region. 
Also, the flux of particles streaming into the continuous coil Proto- 
Cleo Stellarator divertor was measured as a function of poloidal 
angle along the helical divertor path. (author). 


9195 (NIFS-PROC-3, pp. 89-92) Review of Heliotron E ex- 
periment. Obiki, T. (Kyoto Univ., Uji (Japan). Plasma Physics 
Lab.); Zushi, H.; Sano, F. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HELIOTRON/plasma produc- 
tion; HELIOTRON/magnetic confinement; HELIOTRON; HELICAL 
CONFIGURATION; MAGNETIC SURFACES; PLASMA; PLASMA 
INSTABILITY; CHARGED-PARTICLE TRANSPORT; MAGNETIC 
FIELDS; CONFINEMENT TIME; MAGNETIC FIELD CONFIGURA- 
TIONS 


9196 (NIFS-PROC-—3, pp. 97-100) Experimental studies of 


a helical axis stellarator (TU-Heliac). Kitajima, S. (Tohoku Univ., 
Sendai (Japan). Faculty of Engineering); Takayama, M.; Zama, T.; 
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Takahashi, M.; Takeuchi, N.; Watanabe, H. National Inst. for Fusion 
Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. interna- 
tional Toki conference on plasma physics and controlled nuclear 
fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the first 
international Toki conference on plasma physics and controlled nu- 
clear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Published in summary form only. HELIAC STELLARATORS/ 
magnetic surfaces; HELIAC STELLARATORS/magnetic fields; 
HELICAL CONFIGURATION; PLASMA PRODUCTION; MHD 
EQUILIBRIUM; PLASMA SIMULATION; TWO-DIMENSIONAL CAL- 
CULATIONS 


9197 (NIFS-PROC-3, pp. 101-104) Diverted particle-flux 
studies in the IMS and Proto-Cleo stellarators. Shohet, J.L. 
(Wisconsin Univ., Madison, WI (USA). Torsatron/Stellarator Lab.); 
Anderson, D.T.; Anderson, F.S.B.; Matthews, P.G.; Talmadge, J.N. 
National Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 
(CONF-891240-: 1. international Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). 
In Proceedings of the first international Toki conference on plasma 
physics and controlled nuclear fusion: Next generation experiments 
in helical systems. 293p. Order Number DE91723414. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Diverted particle-fluxes have been measured under varying con- 
ditions in electron cyclotron resonance produced and heated 
plasmas in both the Interchangeable Module Stellarator (IMS) and 
the Proto-Cleo l=3, seven field period conventional stellarator. Flow 
patterns are observed to be dependent upon magnetic field 
strength in IMS, with abrupt changes observed as the central field 
strength passes through resonance with the microwaves. Electron 
injection into the IMS diverted-flux areas, using a strongly emissive 
filament, has been used to map connections between various di- 
verted flux areas and to the scrape-off layer. Electron injection can 
also significantly alter observed divertor flows, in a fashion similar 
to previous results with divertor strike-plate biasing. Scoping stud- 
ies of the diverted particle-flux pattern have been made in the 
Proto-Cleo Stellarator. Asymmetries are observed in the strength of 
the diverted flux along the path of the helical coil. These asymme- 
tries are not strongly dependent upon moderate levels of applied 
external vertical magnetic fields. (author). 


9198 (NIFS-PROC-3, pp. 109-112) Numerical and experi- 
mental studies of simulated toroidicity effects in a linear 
high-beta heliac. Nelson, B.A. (Washington Univ., Seattle, WA 
(USA)); Spanjers, G.; Ribe, F.L.; Barnes, D.C.; Bishop, R. National 
Inst. for Fusion Science, Nagoya (Japan). Mar 1990. (CONF- 
891240-: 1. international Toki conference on plasma physics and 
controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceed- 
ings of the first international Toki conference on plasma physics 
and controlled nuclear fusion: Next generation experiments in heli- 
cal systems. 293p. Order Number DE91723414. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Formation and equilibrium studies of a linear high-beta heliac 
have been performed, showing an axial current is induced. Vacuum 
field numerical studies have shown that when the hardcore center 
conductor is shifted, the magnetic field structure is similar to a 
large aspect-ratio toroidal heliac. An experiment in a hardcore 
theta-pinch has shown that programming of the hardcore current 
can significantly reduce the induced axial current. Finite-beta ef- 
fects have been incorporated into a code to study the evolution 
plasma on a shifted hardcore heliac. These results will be used in 
an experimental study of simulated toroidicity in a shifted hardcore 
linear heliac. (author). 


9199 (NIFS-PROC-3, pp. 118-121) Dissipative trapped 
electron modes in | = 2 torsatrons. Carreras, B.A. (Oak Ridge 
National Lab., TN (USA)); Dominguez, N.; Lynch, V.E.; Diamond, 
P.H. National Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 
(CONF-891240-: 1. international Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). 
In Proceedings of the first international Toki conference on plasma 
physics and controlled nuclear fusion: Next generation experiments 
in helical systems. 293p. Order Number DE91723414. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Trapped electron modes in stellarators can be more unstable 
than those in tokamaks. They could be easier to detect in a stel- 
larator and may be responsible for anomalous losses in the low 
collisionality regime. (author). 


9200 (NIFS-PROC-—3, pp. 123-126) Destruction of magnetic 
surfaces in helical torus. Todoroki, Jiro (National Inst. for Fusion 
Science, Nagoya (Japan)). National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

The toroidal magnetic field is decomposed into two parts, the 
field consisting the magnetic surfaces, and the field part destroying 
the magnetic surfaces. The structure of the surface destroying part 
is determined only by the helical coils, and determines the bound 
of the magnetic surface, as well as the structure of the divertor 
magnetic field lines. (author). 


9201 (NIFS-PROC-3, pp. 127-129) Ripple diffusion and 
bootstrap current in LHD. Amano, T. (National Inst. for Fusion 
Science, Nagoya (Japan)); Okamoto, M.; Nakajima, N.; Ogawa, Y.; 
Yamazaki, K.; Hirshman, S.P.; Van Rij, W.|. National Inst. for Fu- 
sion Science, Nagoya (Japan). Mar 1990. (CONF-891240—: 1. 
international Toki conference on plasma physics and controlled nu- 
clear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Published in summary form = only. STELLARATORS/ 
charged-particle transport; STELLARATORS/bootstrap current; 
STELLARATORS; HELICAL CONFIGURATION; PLASMA; MAG- 
NETIC CONFINEMENT; NEOCLASSICAL TRANSPORT THEORY; 
NUMERICAL SOLUTION; COMPUTER CALCULATIONS; G 
CODES; D CODES; E CODES; H CODES; MAGNETIC FIELD 
RIPPLES 


9202 (NIFS-PROC-3, pp. 130-133) Numerical analysis of 
temporal development of rf-heated plasma. Watanabe, Tsug- 
uhiro (National Inst. for Fusion Science, Nagoya (Japan)). National 
Inst. for Fusion Science, Nagoya (Japan). Mar 1990. (CONF- 
891240-: 1. international Toki conference on plasma physics and 
controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceed- 
ings of the first international Toki conference on plasma physics 
and controlled nuclear fusion: Next generation experiments in heli- 
cal systems. 293p. Order Number DE91723414. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Numerical calculation of an overall temporal development of an 
rt-heated straight plasma cylinder is tried by new numerical method 
HIDM (higher order implicit difference method). The plasma is de- 
scribed by electron, ion, and neutral-atom fluids (3-fluid model), 
with ionization, recombination, and charge exchange processes be- 
ing taken into account. (author). 


9203 (NIFS-PROC-3, pp. 134-137) Island studies for He- 
lias configurations. Merkel, P. (Max-Planck-institut fuer 
Plasmaphysik, Garching/Muenchen (Germany, F.R.)). National Inst. 
for Fusion Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 
1. international Toki conference on plasma physics and controlled 
nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference ‘on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In the framework of the NESCOIL code a method analogous to 
the procedure of Cary and Hanson has been developed to elimi- 
nate islands and more generally to control the size and phase of 
islands. The method has been applied to Helias stellarator vacuum 
fields in order to determine configurations with a dense set of flux 
surfaces in the plasma region and an island chain at the boundary 
which may serve as a basis for a divertor concept. (author). 





9204 (NIFS-PROC-3, pp. 139-142) Structural design of 
Large Helical Device. Kitamura, K. (Toshiba Corp., Kawasaki, 
Kanagawa (Japan)); Shibui, M.; Yamamoto, K. National Inst. for 
Fusion Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. 
international Toki conference on plasma physics and controlled nu- 
clear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A structural design of the Large Helical Device (LHD) has been 
performed with proposals of: (1) application of forced flow super- 
conductor to helical can poloidal coils, (2) toroidal shell for support 
structure of the coils and (3) corrugated vacuum vessel with high 
temperature difference between inner and outer skins. Structural 
analyses of these components have also been carried out to un- 
derstand their mechanical behaviors including load transmission 
and to assess the structural reliabilities of the LHD. (author). 


9205 (NIFS-PROC-3, pp. 143-146) R and D of forced flow 
superconducting coils for Large Helical Device. Tsuruga, S. 
(Toshiba Corp., Kawasaki, Kanagawa (Japan)); Yamamoto, K.; 
Nakamoto, K. National Inst. for Fusion Science, Nagoya (Japan). 
Mar 1990. (CONF-891240—: 1. international Toki conference on 
plasma physics and controlled nuclear fusion, Toki (Japan), 4-8 
Dec 1989). In Proceedings of the first international Toki conference 
on plasma physics and controlled nuclear fusion: Next generation 
experiments in helical systems. 2938p. Order Number 
DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

A forced flow superconducting coil has been proposed for appli- 
cation to coils of the Large Helical Device (LHD). Main objectives 
of R and Ds are to study characteristics of a forced flow supercon- 
ducting coil and to examine fabricability of large helical coil for the 
LHD. A R and D facility consists of a cryostat with 30 kA power 
leads and two types of R and D coils. Cable-in-conduit type super- 
conductors using NbTi/Cu are adopted for the coils. A computer 
controlled winding machine has been developed in order to fabri- 
cate the TOKI-TF (helical coil). The design features of the R and D 
facility are presented. (author). 


9206 (NIFS-PROC-3, pp. 147-150) Pool-cooled supercon- 
ducting magnet design of Large Helical Device. Suzuki, S. 
(Hitachi Ltd., Ibaraki (Japan). Hitachi Works); Miyazawa, H.; Saito, 
R. National Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 
(CONF-891240—: 1. international Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). 
In Proceedings of the first international Toki conference on plasma 
physics and controlled nuclear fusion: Next generation experiments 
in helical systems. 293p. Order Number DE91723414. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Large Helical Device is a next generation helical equipment 
for nuclear fusion. The large scale superconducting magnets are 
going to be applied for these coiles. The major and minor radius of 
helical coil system are 4 m and 0.96 m respectively and the mag- 
netic field is 4T at plasma center and 8T at the coil surface. The coil 
system stores about 2GJ of total energy. Superconductor of helical 
coil is pure aluminum stabilized Nb-Ti compacted strand cable with 
copper housing. The coils have the helium can made of stainless- 
steel and this can is filled by liquid helium. This pool-cooled 
superconducting helical coil system satisfies the fully stabilized 
condition. The superconducting poloidal coils are composed of six 
(three pairs) circular coils and use forced-cooled superconductor to 
reduce the eddy current losses by -the field changing operation. 
The helical and poloidal coil systems are built in the large bell-jar 
(Vacuum vessel for thermal insulation) with outer diameter of 13 m. 
This paper describes conductor design and stability of supercon- 
ducting magnet for helical and poloidal coil systems. (author). 


9207 (NIFS-PROC-3, pp. 151-154) Behavior of vacuum 
vessel eddy current in Large Helical Device. Fukumoto, Hideshi 
(Hitachi Ltd., Ibaraki (Japan). Energy Research Lab.); Kinoshita, 
Shigeyoshi; Otsuka, Michio; Ohyabu, Nobuyoshi; Noda, Nobuaki; 
Yamazaki, Kozo; Motojima, Osamu. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international 
Toki conference on plasma physics and controlled nuclear fusion, 
Toki (Japan), 4-8 Dec 1989). In Proceedings of the first international 
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Toki conference on plasma physics and controlled nuclear fusion: 


Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 
Eddy current has been analysed on Large Helical Device to 
understand its flow pattern on the vacuum vessel with helical struc- 
ture in the existence of helical field or poloidal field change. 
Magnetic field in plasma region and electromagnetic force which 
are induced by eddy current have also been evaluated. (author). 


9208 (NIFS-PROC-—3, pp. 155-158) Fundamental design on 
LHD with bath cooling method. Tado, S. (Mitsubishi Electric 
Corp., Tokyo (Japan)); Shimizu, K.; Ikeda, B. National Inst. for Fu- 
sion Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. 
international Toki conference on plasma physics and controlled nu- 
clear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Published in summary form only. HELIOTRON/cooling systems; 
HELIOTRON; SUPERCONDUCTING COILS; SUPERCONDUCT- 
ING MAGNETS; STRESSES; STRESS ANALYSIS; HELICAL 
CONFIGURATION; CONTAINERS; ELECTROMAGNETIC FIELDS; 
SPECIFICATIONS; VACUUM SYSTEMS 


9209 (NIFS-PROC-3, pp. 159-162) A compact helical 
device for a superconducting Large Helical Coil. Tsuda, Y. (Mit- 
subishi Electric Corp., Kobe (Japan). Kobe Works); Toyoda, K.; 
Hirayama, T. National Inst. for Fusion Science, Nagoya (Japan). 
Mar 1990. (CONF-891240—: 1. international Toki conference on 
plasma physics and controlled nuclear fusion, Toki (Japan), 4-8 
Dec 1989). In Proceedings of the first international Toki conference 
on plasma physics and controlled nuclear fusion: Next generation 
experiments in helical systems. 293p. Order Number 
DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

We constructed the first superconducting helical coil. The fabri- 
cated coil has the major radius of 300 mm, the minor radius of 
62.7 mm. In order to simulate the construction technique of Large 
Helical Coil, the small-scale coil was wound with the computer con- 
trolled winding machine which was developed for the automatic 
helical winding. We gained useful technical data about the fabrica- 
tion of a superconducting helical coil and confirmed a feasibility of 
fabricating Large Helical Coil. (author). 


9210 (NIFS-PROC-3, pp. 163-166) Optimization of design 
parameters for Large Helical Device. Yamazaki, Kozo (National 
Inst. for Fusion Science, Nagoya (Japan)); Asao, Makoto; Moto- 
jima, Osamu. National Inst. for Fusion Science, Nagoya (Japan). 
Mar 1990. (CONF-891240-: 1. international Toki conference on 
plasma physics and controlled nuclear fusion, Toki (Japan), 4-8 
Dec 1989). In Proceedings of the first international Toki conference 
on plasma physics and controlled nuclear fusion: Next generation 
experiments in helical systems. 2938p. Order Number 
DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

The convenient scaling formula for plasma configurations and 
engineering design parameters of | = 2 helical systems are derived 
from wide range of computations. Using these formula, optimized 
designs of heliotron/torsatron experimental devices with NbTi su- 
perconducting coils are surveyed for the next generation machines 
(with major radius of ~4 m and magnetic field of ~4 Tesla). An 
|=2/m=10/-y=1.2 system with coil current density of ~40 A/mm? is 
found as a optimized higher-beta better-confinement configuration 
with respect to the clean divertor installation, the coil engineering 
requirement and the cost optimization. (author). 


9211 (NIFS-PROC-—3, pp. 167-170) Effect of multi-layer op- 
eration of helical coil in Large Helical Device. Asao, Makoto 
(National Inst. for Fusion Science, Nagoya (Japan)); Yamazaki, 
Kozo; Motojima, Osamu. National Inst. for Fusion Science, Nagoya 
(Japan). Mar 1990. (CONF-891240—: 1. international Toki confer- 
ence on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 
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One of main objectives in Large Helical Device Project is to in- 
vestigate the fundamental properties of helical torus system in wide 
plasma parameter range. Therefore it is necessary to design the 
flexible coil system to obtain various magnetic field configurations. 
For this purpose, helical coil is divided into multi-layers to change 
helical pitch parameter (-y). A variety of configurations with different 
rotational transform and minor radius are obtained by this multi- 
layer operation of the helical coil. (author). 


9212 (NIFS-PROC-3, pp. 171-174) ECH system in the 
Large Helical Device. Ohkubo, Kunizo (National Inst. for Fusion 
Science, Nagoya (Japan)); Hosokawa, Minolu; Kubo, Shin; Mutoh, 
Takashi; Kumazawa, Ryuhei; Watari, Tetsuo; Kuroda, Tutomu; 
Sato, Motoyasu. National Inst. for Fusion Science, Nagoya 
(Japan). Mar 1990. (CONF-891240-: 1. international Toki confer- 
ence on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

The electron cyclotron heating system will provide 10 MW of rf 
power for the large helical device. The rf power will be generated 
by ten 1 MW gyrotrons and transmitted via the mirror system and/ 
or the corrugated waveguide. High voltage de power to the ECH 
equipment will be supplied from -80 kV power supplies with CW 
and 10 sec pulse width. A control system will interface to the su- 
pervisory control system for the large helical device. (author). 


9213 (NIFS-PROC-3, pp. 175-178) ICRF heating program 
of the Large Helical Device. Mutoh, Takashi (National Inst. for Fu- 
sion Science, Nagoya (Japan)); Watari, Tetsuo; Kumazawa, 
Ryuhei; Okamoto, Masao; Nishimura, Kiyohiko; Kuroda, Tutomu; 
Fukuyama, Atsusi; Okada, Hiroyuki; Ohnishi, Masashi. National 
Inst. for Fusion Science, Nagoya (Japan). Mar 1990. (CONF- 
891240-: 1. international Toki conference on plasma physics and 
controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceed- 
ings of the first international Toki conference on plasma physics 
and controlled nuclear fusion: Next generation experiments in heli- 
cal systems. 293p. Order Number DE91723414. Source: OSTI; 
NTIS (US Sales Only); INIS. 

ICRF heating programs of the Large Helical Device (LHD) have 
been discussed. The ICRF heating is considered as the one of the 
additional heating methods to achieve the objective plasma param- 
eters and as the useful tool to study the various physics subjects. 
Theoretical analysis methods have been developed and parameter 
surveys have been carried out to find out optimum heating condi- 
tions. Wave propagation and Fokker-Planck analyses are used to 
evaluate the heating deposition profiles and direct orbit loss effect. 
Monte-Carlo calculation is also used to confirm above results. Al- 
pha particle simulation program using ICRF is studied and it is 
possible to examine to a certain extent by forming a similar distri- 
bution function in ion velocity space. From these analyses, it 
becomes clear that the ICRF heating has high potentiality as useful 
heating tool, even if the loss cone exists at the radial range of -y/ap 
> 0.4. (author). 


9214 (NIFS-PROC-3, pp. 179-182) Motion of charged parti- 
cle in helical systems. Srivastava, M.P. (Delhi Univ. (India). Dept. 
of Physics and Astrophysics). National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240—: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

We have studied the motion of a charged particle in an axially 
symmetric magnetic field such as found in straight helical systems. 
We reduce the three dimensional motion of a charged particle into 
a two dimensional one by introducing an effective potential. It has 
been possible to classify the motion into an off axis motion and an 
encircling motion in the r-z plane. (author). 


9215 (NIFS-PROC-3, pp. 183-187) Equilibrium, stability 
and transport in L=1 compact helical axis configuration. 
Kikuchi, Hitoshi (Nihon Univ., Tokyo (Japan). Atomic Energy Re- 
search Inst.); Ueno, Hikaru; Aizawa, Masamitsu; Suzuki, Kiyomitsu; 
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Gesso, Hirokazu; Saito, Katsunori; Kawakami, Ichiro; Shiina, 
Shoichi. National Inst. for Fusion Science, Nagoya (Japan). Mar 
1990. (CONF-891240-: 1. international Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). 
In Proceedings of the first international Toki conference on plasma 
physics and controlled nuclear fusion: Next generation experiments 
in helical systems. 293p. Order Number DE91723414. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The L=1 torsatron is modified by two methods to improve the 
plasma stability. First one is the negative pitch modulation of coil 
winding. Second is the superposition of a relatively weak L=-1 tor- 
satron field. These modification give rise to a local magnetic well 
keeping a positive magnetic shear. The equilibrium, stability and 
transport of plasma in these modified L=1 torsatrons are described 
and discussed. (author). 


9216 (NIFS-PROC-8, pp. 196-199) Profile measurements 
in magnetic surface variation experiments: Multiple pellet in- 
jection experiments. Sudo, S. (Kyoto Univ., Uji (Japan). Plasma 
Physics Lab.); Baba, T.; Sano, F. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

Temperature and density profile measurements by Thomson 
scattering method in magnetic surface variation experiments are 
shown in Part 1. The density profile becomes peaked when a*(= 
Bro/Buo) decreases, while the central electron temperature 
changes little. This property is common in NBI plasmas. Apart from 
a”* value, there is optimum when 6*(= Byo/Buo) = -0.192[Ay = - 
2(cm)]. When 6* = -0.192, there is optimum when a* = 
0.050.10. In the case, the edge plasma is observed to expand 
when a* is increased from 0 to ~0.10. Density clamping of ECH 
plasmas (Pecy~450kW) is stopped under the condition of a* > 0. 
Optimum condition is a* ~0.05 with 6* = -0.192. A qu si-steady 
state plasma with density of n-bare = 4 x 1019 m-%, which is 
higher than cut-off density of ne 3.5 x 101° m~-%, can be pro- 
duced under the condition of T.(0) +350 eV in case of a* = 0.05 
and 8* = -0.192. Multiple pellet injection experiments on Heliotron 
E are described in Part 2. By multiple pellet injection, regime of n - 
T diagram is expanded in the high density region. As a result of 
high nT plasma production, MHD instability has appeared first in 
case of B = 1.9T under the standard configuration. Peaked density 
profile with high density (n-bare ~1 x 10°° m-%) is achieved by 
pellet injection, which cannot be obtained only by gas puffing. The 
behavior of pellet-injected plasma is studied also under the mag- 
netic surface variation. (author). 


9217 (NIFS-PROC-3, pp. 200-203) Impurity behavior in 
Heliotron E. Kondo, K. (Kyoto Univ., Uji (Japan). Plasma Physics 
Lab.); Oda, T.; Miyake, K. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 
Impurity behavior in the Heliotron E plasma was studied by a 
VUV spectrometer in the various magnetic configurations with or 
without carbon coating on the vacuum chamber wall. (author). 


9218 (NIFS-PROC-3, pp. 204-207) Edge plasma study in 
Heliotron-E. Mizuuchi, T. (Kyoto Univ., Uji (Japan). Plasma Physics 
Lab.); Matsuura, H.; Komori, A. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 
Magnetic field configuration of Heliotron E can be controlled “by 
additional toroidal field and/or vertical field. The change of the con- 
figuration, especially in the edge region, is experimentally 





confirmed by measurement of edge plasma profile and by mea- 
surement of the vacuum magnetic surface with the beam 
impedance method. (author). 


9219 (NIFS-PROC-3, pp. 208-211) Recent diamagnetic 
measurements of toroidal coil experiments on Heliotron E. 
Besshou, S. (Kyoto Univ., Uji (Japan). Plasma Physics Lab.). Na- 
tional Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 
(CONF-891240-: 1. international Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). 
In Proceedings of the first international Toki conference on plasma 
physics and controlled nuclear fusion: Next generation experiments 
in helical systems. 293p. Order Number DE91723414. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper describes recent results (Jul.-Nov. 1989) on diamag- 
netic measurements of Heliotron E toroidal coil experiments. The 
status of the system is described, including calibration and elec- 
tronic signal compensation. Recent results are presented showing 
the behavior of the stored plasma energy or average beta with ad- 
ditional toroidal field ABy(a*), additional vertical field ABy(8*), Bo, 
n-bar, and heating powers. (author). 


9220 (NIFS-PROC-3, pp. 212-215) Study of resistive inter- 
change mode in Heliotron E. Zushi, H. (Kyoto Univ., Uji (Japan). 
Plasma Physics Lab.). National Inst. for Fusion Science, Nagoya 
(Japan). Mar 1990. (CONF-891240-: 1. international Toki confer- 
ence on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of the magnetic axis shift and the toroidal field on 
pressure driven instabilities are studied. It is found that the internal 
disruption caused by the interchange modes is sensitive to the 
magnetic well formation near the magnetic axis. It is also observed 
that the additional toroidal field (B,/B,~5 %) is effective to stabilize 
it. Dominant instability modes are changed from the m = 2/n = 1 or 
m = 3/n = 2 modes (0 < r/a < 0.3) to the m = 1/n = 1 mode (0.6 
< t/a < 0.7) as beta increases. (author). 


9221 (NIFS-PROC-3, pp. 216-219) Measurement of mag- 
netic fluctuations in Heliotron E. Harada, M. (Kyoto Univ., Uji 
(Japan). Plasma Physics Lab.); Zushi, H.; Sano, F. National Inst. 
for Fusion Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 
1. international Toki conference on plasma physics and controlled 
nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The coherent magnetic oscillations (frequency < 20 kHz) are 
studied in currentiess NBI heated plasmas by six magnetic probes. 
The toroidal/poloidal mode numbers (M/N) of oscillations are found 
to be (2/1, 1/1, 2/3). Bg(M = 2/N = 1) is consistent with SX de- 
tected just after the internal disruption near the + = 0.5 surface. 
B,(M = 1/N = 1) has a good correlation with ne, whose mode is 
consistent with the M = 1/N = 1 mode. Bg(M = 2/N = 3) is ob- 
served in the case of a broad density profile by carbonization of 
the wall. Correlation analysis is useful to identify the mode num- 
bers of these oscillations even if these are not clearly visible in raw 
signal. High frequency (20 < f < 100 kHz) unknown mode oscilla- 
tions are detected even in low 6 plasmas, and are thought to be 
from the edge region. (author). 


9222 (NIFS-PROC-—3, pp. 244-247) A possible modification 
of the FT Tokamak in to a compact high field stellarator with 
separatrices. Alladio, F. (ENEA, Frascati (Italy). Centro Ricerche 
Energia); Buratti, P.; Crisanti, F.; Mancuso, S.; Micozzi, P. National 
Inst. for Fusion Science, Nagoya (Japan). Mar 1990. (CONF- 
891240-: 1. international Toki conference on plasma physics and 
controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceed- 
ings of the first international Toki conference on plasma physics 
and controlled nuclear fusion: Next generation experiments in heli- 
cal systems. 293p. Order Number DE91723414. Source: OST]; 
NTIS (US Sales Only); INIS. 
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A possible modification of the FT Tokamak could be to transform 
it into a compact high field stellarator experiment. The removal of 
the copper shell and of the secondary linear would leave space (9 
cm.) between the inside of the toroidal magnet (r = 29 cm.) and 
possible vacuum vessel with r = 20 cm. This space could be used 
for the helical windings. As the toroidal magnet is built by 12 
sectors a rather attractive possibility could be an | = 2 m = 6 stel- 
larator. (author). 


9223 (NIFS-PROC-3, pp. 248-251) Engineering design of 
Large Helical Device. Yamamoto, J. (National Inst. for Fusion Sci- 
ence, Nagoya (Japan)); Motojima, O. National Inst. for Fusion 
Science, Nagoya (Japan). Mar 1990. (CONF-891240—: 1. interna- 
tional Toki conference on plasma physics and controlled nuclear 
fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the first 
international Toki conference on plasma physics and controlled nu- 
clear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Engineering design of Large Helical Device and technical subject 
to realize the device are described. Research and development 
works of superconducting coil are also introduced here. (author). 


9224 (NIFS-PROC-3, pp. 252-255) Operation scenario and 
structural design analysis of LHD (Large Helical Device) coils. 
Yamazaki, Kozo (National Inst. for Fusion Science, Nagoya 
(Japan)); Motojima, Osamu. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240—: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

Flexible operation modes of coil system are presented for the 
Large Helical Device (LHD) with m(field period)=10, 4-layer HFC 
(Helical Field Coil) and 3-pair PFC (Poloidal Field Coil) supercon- 
ducting systems. For these operation modes, electromagnetic force 
and stress analyses are carried out, and it is clarified that coil sup- 
porting system within the permissible stress level is possible with 
adequate stiffness to keep clean magnetic surface without large 
magnetic islands. (author). 


9225 (NIFS-PROC-3, pp. 256-259) Engineering design of 
LHD vacuum vessel. Ohyabu, N. (National Inst. for Fusion Sci- 
ence, Nagoya (Japan)); Noda, N. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240—: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

There are two key issues in designing the LHD vacuum vessel, 
(i) how to accommodate a closed helical divertor system. The di- 
vertor is one of the major features of the LHD program. (ii) how to 
assemble the vessel. The assembly procedure is quite different, 
depending on whether it is done before or after the coil winding. 
(author). 


9226 (NIFS-PROC-3, pp. 260-263) Development of super- 
conductor for Large Helical Device. Mito, T. (National Inst. for 
Fusion Science, Nagoya (Japan)); Yamamoto, J.; Takahata, K.; 
Motojima, O.; Sumiyoshi, F. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

The present situation of the design and construction of R and D 
superconducting conductors for Large Helical Device is reported. 


- At first, the required properties for the conductor of LHD and the 


design criteria of the conductors are mentioned. Then the designed 
patterns of the cross sections of R and D conductors are shown. 
The test and estimation items of conductors are listed. Lastly, the 
R and D schedule are shown. (author). 
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9227 (NIFS-PROC-3, pp. 264-267) Overview of engineer- 
ing design of Wendelstein VII-X. Sapper, J. (Max-Planck-Institut 
fuer Plasmaphysik, Garching (Germany, F.R.)). National Inst. for 
Fusion Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. 
international Toki conference on plasma physics and controlled nu- 
clear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Published in summary form only. WENDELSTEIN-7 STEL- 
LARATOR/superconducting coils; HELICAL CONFIGURATION; 
SUPERCONDUCTING MAGNETS; CRYOSTATS; SPECIFICA- 
TIONS; STRESSES; STRESS ANALYSIS; MAGNETIC 
SURFACES; SUPERCONDUCTING WIRES 


9228 (NIFS-PROC-3, pp. 268-271) 100GHz half megawatt 
microwave transmission system development with whispering 
gallery mode. Sato, M. (Kyoto Univ., Uji (Japan). Plasma Physics 
Lab.); lima, M.; Kobayashi, S. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RF SYSTEMS/ecr heating; 
PLASMA; MICROWAVE RADIATION; ELECTRON CYCLOTRON- 
RESONANCE; WAVEGUIDES; WAVE PROPAGATION; MODE 
CONTROL; EFFICIENCY; SPECIFICATIONS; ELECTRON TUBES; 
OSCILLATION MODES 


9229 (NIFS-PROC-3, pp. 272-275) NBI system with nega- 
tive ion source in Large Helical Device. Takeiri, Y. (National Inst. 
for Fusion Science, Nagoya (Japan)); Kaneko, O.; Ando, A.; Oka, 
Y.; Kuroda, T.; Sano, F.; Hanatani, K.; Obiki, T. National Inst. for 
Fusion Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. 
international Toki conference on plasma physics and controlled nu- 
clear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Negative-ion-based NBI ‘system is designed for Large Helical De- 
vice. Injection energy is 125 keV for hydrogen beam and total 
injection power is 20 MW which is provided by four tangential 
injectors with two ion sources. Design concept for the system per- 
formance and hardware system design are described. (author). 


9230 (ORNL/FTR-3853) [Critical topics of plasma facing 
materials/plasma facing component data for the next step 
fusion devices]: Foreign trip report, November 28, 1990- 
December 8, 1990. Burchell, T.D. Oak Ridge National Lab., TN 
(USA). 4 Jan 1991. 13p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE91005987. Source: OSTI; NTIS; GPO Dep. 

The Unites States-Japan Workshop P-165 brought together ap- 
proximately 60 scientists and engineers to discuss critical topics of 
plasma facing materials and components for the next-step fusion 
device. In addition to the United States and Japanese participants, 
there were several guest attendees from Europe. The international 
makeup of the participants greatly enhanced the success of the 
workshop. The author jointly chaired a workshop session entitled 
“Impact of Neutron Effects to Plasma Facing Materials and Plasma 
Facing Component (PFC) Feasibilities for the International Ther- 
monuclear Experimental Reactor (ITER),” and presented an 
overview paper on neutron effects and materials selection for the 
next-step plasma facing devices. The author presented his work on 
the effects of neutron irradiation on graphites and carbon-carbon 
(c/c) composite materials, which are strong candidate materials for 
PFC's in ITER. The workshop addressed many issues of current 
concern to the PFC/PFM community including: plasma erosion of 
PFM'’s; trapping/detrapping of hydrogen isotopes; large machine 
operating experience; and extent of the materials database. 
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9231 (PNL-SA-17393) Damage parameters for candidate 
Fusion Materials Irradiation Test facilities. Doran, D.G. (Pacific 
Northwest Lab., Richland, WA (USA)); Mann, F.M.; Greenwood, 
L.R. Pacific Northwest Lab., Richland, WA (USA). 31 Jul 1990. 
29p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC06-76RL01830 ;AC06-87RL10930 ;W-31109-ENG-38. (CONF- 
9009322-1: Conference on radiation damage coorelations for 
fusion conditions, Silkeborg (Denmark), 27 Sep - 2 oct 1990). Or- 
der Number DE91005768. Source: OSTI; NTIS; INIS; GPO Dep. 
A comparison was made of damage parameters for carbon, iron, 
and molybdenum irradiated in spectra for d-Li, spallation, and 
beam-plasma (d-t) neutron sources and a reference DEMO first wall 
spectrum. The transmutation results emphasize the need to define 
the neutron spectra at low energies; only the DEMO spectrum was 
so defined. The spallation spectra were also poorly defined at high 
neuron energies; they were too soft to produce the desired gas 
production rates. The treatments of neutron-induced displacement 
reactions were limited to below 20 MeV and transmutation reac- 
tions to below 50 MeV by the limited availability of calculational 
tools. Recommendations are given for further work to be performed 
under an international working group. 12 refs., 6 figs., 3 tabs. 


9232 (PNL-SA-18469) Irradiation-assisted stress corro- 
sion cracking of fusion reactor material. Jones, R.H.; Simonen, 
E.P.; Bruemmer, S.M. Pacific Northwest Lab., Richland, WA (USA). 
Aug 1990. 22p. Sponsored by U.S. DOE Energy Research. .DOE 
Contract ACO06-76RL01830. (CONF-9009264—3: Conference on the 
effect of irradiation on materials of fusion reactors, Leningrad 
(USSR), 18-20 Sep 1990). Order Number DE91005841. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Irradiation-assisted stress-corrosion cracking (IASCC) is a phe- 
nomenon produced by radiation-induced alterations in the material 
and environment. These alternations include radiation-induced seg- 
regation and depletion of specific elements at grain boundaries, 
radiation creep and hardening and radiolytic effects induced in the 


_aqueous environment. This phenomenon has been clearly identi- 


fied as an active crack growth mechanism for in-core components 
in fission reactor must be considered as a potential crack growth 
mechanism for water-cooled fusion reactors such as ITER or 
power reactors. The potential for IASCC phenomenon occurring in 
ITER structural materials is being evaluated by modeling and 
experiment. Results from modeling calculations for impurity segre- 
gation at ITER-relevant temperatures have been completed and 
suggest that this phenomenon is not likely to induce IASCC during 
the ITER design life. If a fusion power reactor is water cooled, 
IASCC is a definite concern for austenitic stainless steels. It has 
been clearly demonstrated with modeling and experimental mea- 
surements that Cr depletion occurs within about 1 dpa. Phosphorus 
and Si grain boundary segregation can also occur at this same 
dose and temperature but their effect on IASCC appears to be 
secondary to Cr depletion. Also, irradiation creep-induced crack tip 
strain appears to be a secondary effect. However, there are a 
number of unexplained observations in tne literature on IASCC 
which may be caused by radiation damage effects other than Cr 
depletion or impurity segregation. 


9233 (PNL-SA-18514) Damage parameter comparison for 
candidate intense neutron test facilities for fusion materials. 
Doran, D.G. (Pacific Northwest Lab., Richland, WA (USA)); Green- 
wood, L.R.; Mann, F.M. Pacific Northwest Lab., Richland, WA 
(USA). 31 Jul 1990. 15p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC06-76RL01830. Order Number 
DE91005975. Source: OSTI; NTIS; INIS; GPO Dep. 

It is recognized worldwide that an intense source of fusion en- 
ergy neutrons is needed to evaluate candidate fusion materials. At 
an International Energy Agency (IEA) workshop held in San Diego 
in February 1989, an Evaluation Panel recommended that three 
neutron source concepts be developed further. The panel also 
recommended that further comparisons were needed of their irradi- 
ation environments. In this paper, a comparison is made of 
damage parameters for beryllium, carbon, silicon, vanadium, iron, 
copper, molybdenum, and tungsten irradiated in spectra character- 
istic of di-Li, spallation, and beam-plasma (d-t) neutron sources 
and in a reference DEMO first wall spectrum. The treatment of 
neutron-induced displacement reactions is confined to the region 





below 20 MeV and transmutation reactions to below 50 MeV by 
the limited availability of calculational tools. The spallation spec- 
trum is relatively soft; less than 2% of the neutrons are above 50 
MeV. The transmutation results emphasize the need to define the 
neutron spectra at low, as well as high, energies; only the DEMO 
spectrum is adequate in this respect. Recommendations are given 
for further work to be performed under an international working 
group. 12 refs., 2 figs., 3 tabs. 


9234 (PNL-SA-18937) Development of pressurized tube 
specimen for creep testing of beryllium. Neef, W.S. (Lawrence 
Livermore National Lab., CA (USA)); Moir, R.W.; Opperman, E.K.; 
Hamilton, M.L. Pacific Northwest Lab., Richland, WA (USA). Dec 
1990. 10p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO6-76RL01830. Order Number DE91005783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this work was to demonstrate that creep tests 
could be performed on beryllium in the same pressurized tube ge- 
ometry as is commonly used in the FFTF/MOTA. 


9235 (PNL-SA-18940) Induced radioactivity of elements 
irradiated in FFTF/MOTA and EBR-2. Heinisch, H.L. (Pacific 
Northwest Lab., Richland, WA (USA)); Mann, F.M.; Lessor, D.E. 
Pacific Northwest Lab., Richland, WA (USA). Nov 1990. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO6- 
76RL01830. Order Number DE91005784. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Calculations of decay rates of radionuclides in 36 elements 
irradiated in FFTF/MOTA core center and EBR-2 mid-core and top- 
core positions have been made using REAC*2. Tables of the 
results have been made and are being used in compiling test 
specimen waste disposal documentation. 1 ref., 2 tabs. 


9236 (PNL-SA-18994) Neutron-induced changes in den- 
sity of copper alloys. Garner, F.A. (Pacific Northwest Lab., 
Richland, WA (USA)); Brager, H.R. Pacific Northwest Lab., Rich- 
land, WA (USA). Jan 1991. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC06-76RL01830. Order Number 
DE91006971. Source: OSTI; NTIS; INIS; GPO Dep. 

Density change measurements have been completed on the 
Generation 2.0 copper alloy experiment at 411°C after reaching 
100 dpa. The Glidcop alloy CuAl25 continues to exhibit excellent 
resistance to void swelling. Welding and high oxygen levels both 
degrade the swelling resistance of oxide dispersion-strengthened 
alloys. The alloy Cu-2.0Be also resists swelling and appears to be 
densifying in response to the continued formation of the transmu- 
tant nickel. 


9237 (UCRL-CR-105290) International Thermonuclear Ex- 
perimental Reactor (ITER) neutral beam design: Summary 
report for FY 1990. Myers, T.J. (Grumman Corp., Bethpage, NY 
(USA). Space Systems Div.); Brook, J.W.; Spampinato, P.T.; 
Mueller, J.P.; Luzzi, T.E.; Sedgley, D.W. Lawrence Livermore Na- 
tional Lab., CA (USA); Grumman Corp., Bethpage, NY (USA). 
Space Systems Div. Oct 1990. 128p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract W-7405-ENG-48. Order Number 
DE91006684. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics on ITER neutral beam 
design: ion dump; neutralizer and module gas flow analysis; vac- 
uum system; cryogenic system; maintainability; power distribution; 
and system cost. 


9238 (UCRL-CR-105807) Energetic particle production, 
cavition formation, and nonlinear development at a plasma 
density maximum: Final report, June 16, 1989—June 15, 1990. 
Wong, A.Y. (California Univ., Los Angeles, CA (USA). Dept. of 
Physics); Bauer, B.S. California Univ., Los Angeles, CA (USA). 
Dept. of Physics. 4 Sep 1990. 10p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91006683. Source: OSTI; NTIS; GPO Dep. 

We have investigated several phenomena of importance to laser- 
plasma interactions. In our studies, these are modeled by 
microwave and rf-plasma interactions. Our focus has been on reso- 
nant absorption of intense electromagnetic radiation at the plasma 
critical layer. Electron plasma wave (EPW) growth and caviton for- 
mation have been shown to be most efficient for shallow density 
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gradients at the critical layer, where EPW convection losses are 
minimized. EPW electric field energies of 5000 times the plasma 
thermal energy, and energetic electron tails out to 5000T,, have 
been observed at the top of an inverse parabolic density profile. 
lons receive delta-function-like impulses from localized electron 
plasma waves and wave-breaking electron ejection; the disruption 
of the ion fluid can only partially be described by the ponderomo- 
tive force. Our attempt is to test and illuminate some of the 
fundamental concepts of strong turbulence and EM wave-plasma 
interaction. 7 refs. 


9239 (UCRL-JC—103330) NickeFlike soft x-ray lasers at 
44.8A and 43.1A. Maxon, S. (Lawrence Livermore National Lab., 
CA (USA)); MacGowan, B.; Dalhed, S.; Osterheld, A.; London, 
R.A.; Rosen, M.; Keane, C.; Hagelstein, P.; Charatis, G.; Busch, 
G. Lawrence Livermore National Lab., CA (USA). [1990]. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9009266-5: 2. international colloquium on 
x-ray lasers, York (UK), 17-21 Sep 1990). Order Number 
DE91006513. Source: OSTI; NTIS; GPO Dep. 

Predictions for the gains of the 4p-4d laser lines (0-1, 2-1, 1-1) in 
Nickel-like Ta and W are compared to the results of experiment. 
Effects which can resolve the discrepancies are pointed out. 11 
refs., 3 figs., 1 tab. 


9240 (UCRL-JC—104425) Stagnation and interpenetration 
of laser-created colliding plasmas. Pollaine, S.M. (Lawrence Liv- 
ermore National Lab., CA (USA)); Albritton, J.R.; Kauffman, R.; 
Keane, C.J.; Berger, R.L.; Bosch, R.; Delameter, N.D.; Failor, B.H. 
Lawrence Livermore National Lab., CA (USA). 5 Nov 1990. 23p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-901127-12: International conference on 
pumps for PWR, London (UK), 6-7 Nov 1990). Order Number 
DE91006515. Source: OSTI; NTIS; GPO Dep. 

A KMS laser experiment collides Aluminum (A1) and Magnesium 
(Mg) plasmas. The measurements include electron density, time 
and space resolved Ly-alpha and He-alpha lines of Al and Mg, and 
x-ray images. These measurements were analyzed with a hydrody- 
namic code, LASNEX, and a special two-fluid code OFIS. The 
results strongly suggest that at early times, the Al interpenetrates 
the counterstreaming Mg and deposits in the dense Mg region. At 
late times, the Al plasma stagnates against the Mg plasma. 


9241 (UCRL-JC—104883) Laser conditioning and elec 
tronic defect measurements of HfO2 and SiO, thin films. 
Kozlowski, M.R. (Lawrence Livermore National Lab., CA (USA)); 
Staggs, M.; Rainer, F.; Stathis, J.H. Lawrence Livermore National 
Lab., CA (USA). 17 Dec 1990. 16p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9010287-2: 22. boulder damage symposium, Boulder, CO (USA), 
25-26 Oct 1990). Order Number DE91006237. Source: OSTI; 
NTIS; GPO Dep. 

Multilayer HfO2/SiO2 high reflectors (HR) and polarizers show a 
permanent increase in their 1064-nm damage thresholds following 
laser conditioning at subthreshold fluences. Threshold increases of 
2-3x are typical. In an effort to better understand the conditioning 
effect we have made laser conditioning and electronic property 
measurements on single layers of these two materials. The laser 
damage threshold of 1-um thick e-beam deposited SiO2 was in- 
creased by laser conditioning for wavelengths ranging from 355 to 
1046 nm. The damage threshold of HfO2 single layers was not in- 
fluenced by sub-threshold illumination. As-deposited thin films of 
a-SiO2 are known to contain paramagnetic electronic defects. We 
have used electron paramagnetic resonance (EPR) to study the 
concentrations and types of defects present in single layer and 
multilayer films of HfO2 and SiO2. E’ and oxygen hole centers with 
concentrations on the order of 10'’/cm® have been measured in 
the SiO. layers. A previously unreported defect has been observed 
for HfO2. The concentration of defects was studied both before and 
after laser conditioning and damage with 1064-nm photons. These 
electronic structure measurements are discussed in relation to an 
electronic defect model for laser conditioning of dielectric multilay- 
ers. 27 refs., 11 figs., 1 tab. 
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9242 (UCRL-JC—104900) Damage resistant optics for a 
mega-joule solid-state laser. Campbell, J.H.; Rainer, F.; Ko- 
zlowski, M.; Wolfe, C.R.; Thomas, |.; Milanovich, F. Lawrence 
Livermore National Lab., CA (USA). 17 Dec 1990. 15p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-9010287-5: 22. boulder damage symposium, Boulder, CO 
(USA), 25-26 Oct 1990). Order Number DE91006246. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Research on Inertial Confinement Fusion (ICF) has progressed 
rapidly in the past several years. As a consequence, LLNL is 
developing plans to upgrade the current 120 kJ solid state (Nd*°- 
phosphate glass) Nova laser to a 1.5 to 2 megajoule system with 
the goal of achieving fusion ignition. The design of the planned 
Nova Upgrade is briefly discussed. Because of recent improve- 
ments in the damage resistance of optical materials it is now 
technically and economically feasible to build a megajoule-class 
solid state laser. Specifically, the damage threshold of Nd**-doped 
phosphate laser glass, multilayer dielectric coatings, and non-linear 
optical crystals (e.g., KDP) have been dramatically improved. 
These materials now meet the fluence requirements for a 1.5—2 MJ 
Nd°+-glass laser operating at 1054 and 351 nm and at a pulse 
length of 3 ns. The recent improvements in damage thresholds are 
reviewed; threshold data at both 1064 and 355 nm and the mea- 
sured pulse length scaling are presented. 20 refs., 9 figs., 2 tabs. 


9243 (UCRL-JC—104970) High threshold HR [highly reflec- 
tive] coatings at 1064 mm. Rainer, F. (Lawrence Livermore 
National Lab., CA (USA)); DeMarco, F.P.; Hunt, J.T.; Morgan, A.J.; 
Mott, L.P.; Marcelja, F.; Greenberg, M.R. Lawrence Livermore Na- 
tional Lab., CA (USA). 17 Dec 1990. 10p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9010287-3: 22. boulder damage symposium, Boulder, CO (USA), 
25-26 Oct 1990). Order Number DE91006236. Source: OSTI; 
NTIS; GPO Dep. 

We have conducted as extensive series of laser damage mea- 
surements on highly reflective (HR) dielectric coatings which have 
yielded 1064-nm thresholds as high as 40 J/cm? for 8- to 10-ns 
pulses at pulse-repetition frequencies (PRF) of 10 Hz. Moreover, 
by laser conditioning these coatings with subthreshold pulses, the 
thresholds of some coatings were raised to levels exceeding 70 J/ 
em*. These are the highest threshold dielectric HR coatings that 
we have tested in this regime. The coatings were originally 
developed to produce HR-overcoated metal mirrors for free- 
electron-laser (FEL) applications at high PRF. Our tests included 
coatings deposited on both dielectric substrates and molybdenum 
(Mo) substrates. In each category we also examined coatings with 
a pre-coat of Mo between the substrate and the HR stack. The im- 
proved dielectric HR stacks effectively shielded the Mo from the 
laser irradiation so that the thresholds of virtually all Mo samples 
exceeded levels of the best dielectric-enhanced and dielectric-HR- 
coated metal mirrors we have tested to date. In addition to the low 
PRF measurements, we also conducted 1064-nm damage tests at 
6-kKHz PRF using 65-ns pulses from the Kilroy damage test facility. 
The costings survived thermal loading of fluences ranging from 2 
to 10 J/cm* with respective small spot sizes on the order of 1.2 to 
0.3 mm (1/e? diameter). 6 refs., 3 figs. 


9244 (UCRL-JC—104981) 3D particle simulation of beams 
using the WARP code: Transport around bends. Friedman, A. 
(Lawrence Livermore National Lab., CA (USA)); Grote, D.P.; Calla- 
han, D.A.; Langdon, A.B.; Haber, |. Lawrence Livermore National 
Lab., CA (USA). 30 Nov 1990. 15p. Sponsored by U.S. Depart- 
ment of Defense; U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48 ;AC03-76SF00098. (CONF-901219-6: _Interna- 
tional symposium on heavy ion inertial fusion, Monterey, CA 
(USA), 3-6 Dec 1990). Order Number DE91006507. Souree: OSTI; 
NTIS; GPO Dep. 

WARP is a discrete-particle simulation program which was devel- 
oped for studies of space charge dominated ion beams. It 
combines features of an accelerator code and a particle-in-cell 
plasma simulation. The code architecture, and techniques 
employed to enhance efficiency, are briefly described. Current ap- 
plications are reviewed. In this paper we emphasize the physics of 
transport of three-dimensional beams around bends. We present a 
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simple bent-beam PIC algorithm. Using this model, we have fol- 
lowed a long, thin beam around a bend in a simple racetrack 
system (assuming straight-pipe self-fields). Results on beam 
dynamics are presented; no transverse emittance growth (at mid- 
pulse) is observed. 11 refs., 5 figs. 


9245 (UCRL-JC—105467) An ICF [Inertial Confinement Fu- 
sion] power plant development program. Storm, E.; Hogan, 
W.J.; Lindl, J.D. Lawrence Livermore National Lab., CA (USA). 5 
Jun 1990. 14p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-9011127—15: 32. annual meet- 
ing of the American Physical Society - Division of Plasma Physics 
(APS/DPP), Cincinnati, OH (USA), 12-16 Nov 1990). Order Num- 
ber DE91006713. Source: OSTI; NTIS; GPO Dep. 

The development of Inertial Confinement Fusion (ICF) as a 
power source will require demonstrating four principal objectives: 
ignition and propagating burn, adequate gain (7G 2 10) at low 
drive energy for the reactor driver, reactor pulse rates of a few Hz, 
and the long-term reliability and economics of a reactor. Addition- 
ally, the potential value and applicability of special-purpose ICF 
reactors, such as tritium breeding reactors and reactors for burning 
high level fission waste (actinide and fission products) should be 
investigated. To keep development time and costs to a minimum 
these should be accomplished with as few major facilities as possi- 
ble, and subsystems should be developed only as they are 
needed. A viable scenario for Inertial Fusion Energy (IFE) would 
include establishing the first milestone in the National Academy of 
Sciences (NAS) and Fusion Policy Advisory Committee (FPAC) 
recommended Nova Upgrade, and the latter three in an Engineer- 
ing Test Facility (ETF)/Demonstration Power Plant (DPP), i.e. two 
major facilities. To be successful in so short a time, operations at 
the major facilities would have to be supported by off-line reactor 
driver and other technology development. The program plan dis- 
cussed here assumes that enhanced funding is available beginning 
in FY 1992. It is estimated that such a program could provide a 
prototype IFE power plant by the second decade of the 21st cen- 
tury and make commercial power available in mid to late 2020s. 


9246 (UCRL-JC—106080) The LLNL [Lawrence Livermore 
National Laboratory] ICF [Inertial Confinement Fusion] Pro- 
gram: Progress toward ignition in the Laboratory. Storm, E.; 
Batha, S.H.; Bernat, T.P.; Bibeau, C.; Cable, M.D.; Caird, J.A.; 
Campbell, E.M.; Campbell, J.H.; Coleman, L.W.; Cook, R.C.; Cor- 
rell, D.L.; Darrow, C.B.; Davis, J.I.; Drake, R.P.; Ehrlich, R.B.; Ellis, 
R.J.; Glendinning, S.G.; Haan, S.W.; HaendleLawrence Livermore 
National Lab., CA (USA). 2 Oct 1990. 21p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
901025-38: 13. international conference on plasma physics and 
controlled nuclear fusion research, Washington, DC (USA), 1-6 Oct 
1990; IAEA-CN-53/B-2-3). Order Number DE91006256. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Inertial Confinement Fusion (ICF) Program at the Lawrence 
Livermore National Laboratory (LLNL) has made substantial 
progress in target physics, target diagnostics, and laser science 
and technology. In each area, progress required the development 
of experimental techniques and computational modeling. The ob- 
jectives of the target physics experiments in the Nova laser facility 
are to address and understand critical physics issues that deter- 
mine the conditions required to achieve ignition and gain in an ICF 
capsule. The LLNL experimental program primarily addresses 
indirect-drive implosions, in which the capsule is driven by x rays 
produced by the interaction of the laser light with a high-Z plasma. 
Experiments address both the physics of generating the radiation 
environment in a laser-driven hohiraum and the physics associated 
with imploding ICF capsules to ignition and high-gain conditions in 
the absence of alpha deposition. Recent experiments and modeling 
have established much of the physics necessary to validate the ba- 
sic concept of ignition and ICF target gain in the laboratory. The 
rapid progress made in the past several years, and in particular, 
recent results showing higher radiation drive temperatures and im- 
plosion velocities than previously obtained and assumed for 
high-gain target designs, has led LLNL to propose an upgrade of 
the Nova laser to 1.5 to 2 MJ (at 0.35 um) to demonstrate ignition 
and energy gains of 10 to 20 — the Nova Upgrade. 





99 GENERAL AND MISCELLANEOUS 


9247 (DOE/IG—0008/10-10) Semiannual report to 
Congress, April 1-September 30, 1990. USDOE Office of Inspec- 
tor General, Washington, DC (USA). 1990. 74p. Sponsored by U.S. 
DOE Office of Inspector General. Source: OSTI (Free of Charge). 

This issue of the Office of Inspector General's (OIG's) Semian- 
nual Report to the Congress covers the period from April 1, 1990, 
to September 30, 1990. During that time, the Office issued 130 au- 
dit and inspection reports. The Semiannual Report is organized 
into five major sections. The first section contains brief overviews 
of the Department of Energy and the Office of Inspector General, 
as well as OIG views on current legislative matters. The second 
section describes the significant operational results of OIG audit, 
inspection, and investigative activity. The third, fourth, and fifth sec- 
tions contain compilations of OIG statistical data. 


9248 (KFK-4747) KfK Applied Systems Analysis Depart- 
ment. Report on the results of research and development 
projects in 1989. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many, F.R.). Abt. fuer Angewandte Systemanalyse. Mar 1990. 15p. 
(In German). Order Number DE91744453. Source: OSTI; NTIS 
(US Sales Only). 

The ‘Applied Systems Analysis Department’ investigates the 
prospects, realization conditions and effects of the techniques used 
by taking into account technical, economic, ecological and social 
aspects. The main emphasis is put on energy techniques and 
other techniques having a harmful impact on the environment, 
measures and techniques for the reduction of environmental harm 
as well as information techniques. (orig.). 


9901 Management 
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9249 (DOE/IG-0292) Followup review of major system 
aquisitions and major projects. USDOE Office of Inspector Gen- 
eral, Albuquerque, NM (USA). Office of Audits. 21 Nov 1990. 21p. 
Sponsored by U.S. DOE Office of Inspector General. Source: OST! 
(Free of Charge). 

Report to The Secretary. 

In 1985, we reviewed the Department's procedures and practices 
for managing and controlling its major acquisition program, both for 
major systems and major projects. The 1985 review resulted in the 
identification of significant deficiencies. We found, for example, de- 
ficiencies relating to documentation and reporting requirements for 
major acquisitions. The purpose of this review was to determine if 
this condition had been corrected. The review included an exami- 
nation of applicable laws, Executive Orders, Office of Management 
and Budget (OMB) Circulars, and Department policies. We exam- 
ined key documents prepared for major acquisitions and reviewed 
reports used by senior Departmental officials to monitor these pro- 
jects. Our audit was based primarily on a limited review of 
documentation available at Department of Energy (DOE) Head- 
quarters. We did not extend our review of the issues raised in this 
report because we concluded that the management of major acqui- 
sitions was of such importance to the Department at this time that 
expedited reporting was needed. 


9250 (EGG-M-89088) Examining human-system interac- 
tions: The HSYS [Human SYStem] methodology. Hill, S.G. 
(Idaho National Engineering Lab., Idaho Falls, ID (USA)); Harbour, 
J.L.; Sullivan, C.; Hallbert, B.P. EG and G Idaho, Inc., Idaho Falls, 
ID (USA). [1990]. 5p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC07-761D01570. (CONF-9010155—4: Human fac- 
tors society conference, Orlando, FL (USA), 8-12 Oct 1990). Order 
Number DE91006150. Source: OSTI; NTIS; GPO Dep. 

HSYS is a model-based methodology developed to examine the 
many factors which influence Human-SYStem interactions. HSYS 
is built around a linear model of human performance, called the 
Input-Action model, which describes five sequential steps: Input 
Detection, Input Understanding, Action Selection, Action Planning, 
and Action Execution. HSYS is structured in an hierarchical tree 
which presents a logical structure for examining potential areas 
where human performance, hardware or other system components 
are less than adequate. The HSYS tree consists of five major 
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branches which correspond to the five major components of the 
Input-Action model. Initial validation was begun by studying acci- 
dent reports via HSYS and identifying sources of error. The 
validation process has continued with accident investigations in op- 
erational settings. 9 refs., 3 figs. 


9251 (INIS-BR-2366, pp. 42-55) Competitive integration. A 
new strategy for the brazilian industrialization. Lucas, L.P.V. 
(Banco Nacional de Desenvolvimento Economico e Social, Brasilia, 
DF (Brazil)). American Nuclear Society, Rio de Janeiro, RJ (Brazil). 
Latin American Section. 1989. 231p. (In Portuguese). (CONF- 
890699-: Symposium on importance of nuclear power for power 
supply after 1990: benefits and difficulties, Rio de Janeiro (Brazil), 
11-15 Jun 1989). In Proceedings of the Importance of Nuclear En- 
ergy for Power Supply after 1990: Benefits and Difficulties. Order 
Number DE91617534. Source: OSTI; NTIS (US Sales Only); INIS. 

It is discussed a new strategy for brazilian industrialization: from 
importation substitution to structural changes. The strategy of 
competitive integration, technological progress and the new tech- 
nologies. (A.C.A.S.). 


9252 (KFA-ASS—0506) 1989 annual work report of the 
KFA Department for Safety and Radiation Protection. Hilie, R. 
(ed.); Frenkler, K.L. Forschungszentrum Juelich GmbH (Germany, 
F.R.). Abt. Sicherheit und Strahlenschutz. Mar 1990. 229p. (in Ger- 
man). Order Number DE91744451. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The Department for Safety and Radiation Protection continues to 
be responsible for coordinating radiation protection, safety and pro- 
tection at the KFA. It supports the other institutes and departments 
in performing the safety tasks allotted to them. The principal tasks 
of the Department are in administrative and technical assistance to 
these organization units and in safeguards. Administrative assis- 
tance involves, for example, regulation of the radiation protection 
organization in the institutes, including the appointment of radiation 
protection officers (Strahlenschutzbeauftrage). Furthermore, this 
includes the central handling of the registration system with the au- 
thorities and dealing with outside firms thus considerably relieving 
the institutes of their administrative tasks. Handling licensing proce- 
dures and the central accountancy of radioactive materials is also 
to be mentioned in this context. Technical assistance largely con- 
sists of developing, maintaining and repairing radiation measuring 
instruments and in the monitoring of personnel by evaluating per- 
sonnel dosimeters and incorporation controls for radioactive 
sources. The safeguards tasks of the Department concern the very 
staff-intensive physical protection, as well as environmental protec- 
tion and industrial safety. (orig.). 


9253 (LA-UR-90-3783) Learner characteristics involved in 
distance learning. Cernicek, A.T.; Hahn, H.A. Los Alamos Na- 
tional Lab., NM (USA). [1991]. 15p. Sponsored by U.S. DOE Office 
of Administration and Human Resource Management. DOE Con- 
tract W-7405-ENG-36. (CONF-910371-1: TITE ’91: 9th annual 
technology and innovations in training and education conference, 
San Antonio, TX (USA), 11-15 Mar 1991). Order Number 
DE91004830. Source: OSTI; NTIS; GPO Dep. 

Distance learning represents a strategy for leveraging resources 
to solve educational and training needs. Although many distance 
learning programs have been developed, lessons learned regard- 
ing differences between distance learning and traditional education 
with respect to learner characteristics have not been well docu- 
mented. Therefore, we conducted a survey of 20 distance learning 
professionals. The questionnaire was distributed to experts attend- 
ing the second Distance Learning Conference sponsored by Los 
Alamos National Laboratory. This survey not only acquired demo- 
graphic information from each of the respondents but also 
identified important distance learning student characteristics. Signif- 
icant distance learner characteristics, which were revealed 
statistically and which influence the effectiveness of distance learn- 
ing, include the following: reading level, student autonomy, and 
self-motivation. Distance learning cannot become a more useful 
and effective method of instruction without identifying and recogniz- 
ing learner characteristics. It will be important to consider these 
characteristics when designing all distance learning courses. This 
paper will report specific survey findings and their implications for 
developing distance learning courses. 9 refs., 6 tabs. 
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9254 (UTNL-R-0251) Annual report of Nuclear Engineer- 
ing Research Laboratory, University of Tokyo in fiscal 1989. 
Tokyo Univ., Tokai, Ibaraki (Japan). Nuclear Engineering Research 
Lab. 1990. 67p. (In Japanese). Order Number DE91745050. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report summerizes the research and educational activities at 
the Nuclear Engineering Research Laboratory, Faculty of Engineer- 
ing, University of Tokyo. The Laboratory holds four main facilities, 
which are Yayoi reactor, an electron accelerator, fusion blanket re- 
search facility, and heavy ion irradiation research facility. And they 
are open to the researchers both inside and outside the University. 
The application of the facilities are described. The activities and 
achievements of the Laboratory staffs, and theses for graduate, 
master, and doctor degrees are also summerized. (J.P.N.). 


9255 (UTNL-R-0252) Report of the research results with 
University of Tokyo, Nuclear Engineering Research Labora- 
tory’s Facilities in fiscal 1989. Tokyo Univ., Tokai, Ibaraki 
(Japan). Nuclear Engineering Research Lab. 1990. 110p. (In 
Japanese). Order Number DE91745051. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This is the report of the results of research carried out by the 
common utilization of the reactor Yayoi’ and an electron accelera- 
tor in the Nuclear Engineering Research Laboratory in fiscal year 
1989. In fiscal year 1989, the research themes using the reactor 
Yayoi or related to it were 15, and those using the linear accelera- 
tor reached 12, thus the common utilization attracted the strong 
interest of users. The Yayoi has been operated satisfactorily with- 
out trouble. The results of the research carried out by the common 
utilization of the Yayoi and a linac and the reports of 12 Yayoi re- 
search meetings in fiscal year 1989 are collected. (J.P.N.). 


9256 (UTTAC-57) Annual report of the Tandem Accelera- 
tor Center, University of Tsukuba: April 1, 1989 - March 31, 
1990. Tsukuba Univ., Ibaraki (Japan). Tandem Accelerator Center. 
Jul 1990. 138p. Order Number DE91744807. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This Annual Report covers the research activities and the techni- 
cal developments of the Tandem Accelerator Center, University of 
Tsukuba, for the period from April 1989 to March 1990. Laborious 
but promising work of refreshing 12UD has continued throughout 
the year, in the intervals of the regular machine-time service. The 
terminal voltage of 12UD has gone beyond 12MV. At the time of 
writing this manuscript, 12UD is running up stably around 12.4MV, 
the loss current being essentially zero. She has recovered and fur- 
ther begins to flesh up without a surgical operation of grafting 
‘compressed tubes’. In the course of conditioning, the voltage has 
reached to 12.78MV. In spite of the considerable time consumed by 
the refreshing, the total machine-time has exceeded 2,000 hours. 
In addition to the improvement of 12UD, activities at the Center 
covered a wide area of research field, viz. (1) nuclear spectroscopy 
of transitional nuclei, (2) heavy ion fusion and fission processes, (3) 
polarization phenomena in nuclear reactions, (4) charge exchange 
process in atomic collisions, (5) application of energetic heavy ions 
investigating solid-state physics, and (6) effect of ion-irradiation on 
the fatigue properties of metal. Theoretical work pertinent to the 
nuclear structure is also included in this report. (author). 
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Refer also to citation(s) 6928, 6959, 7037, 
7112, 7174, 7179, 7180, 7187, 7194, 7218, 
7381, 7382, 7387, 7393, 7416, 7420, 7421, 
7435, 7438, 7458, 7461, 7463, 7467, 7492, 
7507, 7512, 7514, 7515, 7517, 7519, 7544, 
7676, 7726, 7899, 7939, 7941, 7946, 7949, 
8054, 8056, 8071, 8078, 8107, 8116, 8123, 
8137, 8258, 8360, 8425, 8507, 8530, 8596, 
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9257 (ANL-90/41) Rationale for the proposed standard 
for a generic package of primitive functions for Ada. Dritz, 
K.W. Argonne National Lab., IL (USA). Dec 1990. 10p. Sponsored 
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by U.S. DOE Office of Administration and Human Resource Man- 
agement. DOE Contract W-31109-ENG-38. Order Number 
DE91007076. Source: OSTI; NTIS; GPO Dep. 

This paper supplements the “Proposed Standard for a Generic 
Package of Primitive Functions for Ada,” written by the ISO- IEC/ 
JTC1/SC22/WG9 (Ada) Numerics Rapporteur Group. Based on 
recommendations made jointly by the ACM SIGAda Numerics 
Working Group and the Ada-Europe Numerics Working Group, the 
proposed primitive functions standard is the second of several an- 
ticipated secondary standards to address the interrelated issues of 
portability, efficiency, and robustness of numerical software written 
in Ada. Its purpose, features, and developmental history are out- 
lined in this commentary. 16 refs. 


9258 (ANL-91/1) CELEFUNT: A portable test package for 
complex elementary functions. Cody, W.J. Argonne National 
Lab., IL (USA). Jan 1991. 23p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. Order Number 
DE91007145. Source: OSTI; NTIS; GPO Dep. 

This paper discusses CELEFUNT, a package of Fortran pro- 
grams for testing complex elementary functions. 6 refs., 2 tabs. 


9259 (CONF-9008179-1) Automatic evaluation of first- 
and higher-derivative vectors. Griewank, A. Argonne National 
Lab., IL (USA). [1990]. 15p. Sponsored by U.S. DOE Energy He- 
search. DOE Contract W-31109-ENG-38. From Conference on 
bifurcation and chaos: analysis, algorithms, applications; Wurzburg 
(Germany, F.R.); 20-24 Aug 1990. Order Number DE91006028. 
Source: OSTI; NTIS; GPO Dep. 

The numerical analysis of parameter-dependent nonlinear sys- 
tems almost always involves first-derivative matrices and often also 
requires the evaluation of higher derivatives along certain singular 
directions. It is shown here how these selected derivative values 
can be obtained without differencing and at a reasonable cost un- 
der the realistic assumption that the nonlinear system is given in 
the form of a computer program for its evaluation. 14 refs. 


9260 (CONF-9008181—1) Bilingual parallel programming. 
Foster, |.; Overbeek, R. Argonne National Lab., IL (USA). [1990]. 
14p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From 3. workshop on parallel programming and 
compilers; Irvine, CA (USA); 1-3 Aug 1990. Order Number 
DE91006030. Source: OSTI; NTIS; GPO Dep. 

Numerous experiments have demonstrated that computationally 
intensive algorithms support adequate parallelism to exploit the 
potential of large parallel machines. Yet successful parallel imple- 
mentations of serious applications are rare. The limiting factor is 
clearly programming technology. None of the approaches to paral- 
lel programming that have been proposed to date — whether 
parallelizing compilers, language extensions, or new concurrent 
languages — seem to adequately address the central problems of 
portability, expressiveness, efficiency, and compatibility with exist- 
ing software. In this paper, we advocate an alternative approach to 
parallel programming based on what we call bilingual program- 
ming. We present evidence that this approach provides and 
effective solution to parallel programming problems. The key idea 
in bilingual programming is to construct the upper levels of applica- 
tions in a high-level language while coding selected low-level 
components in low-level languages. This approach permits the ad- 
vantages of a high-level notation (expressiveness, elegance, 
conciseness) to be obtained without the cost in performance nor- 
mally associated with high-level approaches. In addition, it provides 
a natural framework for reusing existing code. 


9261 (DOE/EIA-0528(90)) PEDRO (Petroleum Electronic 
Data Reporting Option) user guide: Version 4.0. USDOE En- 
ergy Information Administration, Washington, DC (USA). Office of 
Oil and Gas. Nov 1990. 109p. Sponsored by U.S. DOE Office of 
Administration and Human Resource Management. Order Number 
DE91005795. Source: OSTI; NTIS; GPO; GPO Dep. 

PEDRO is an electronic data communications product that sim- 
plifies filing and transmission of petroleum survey data. Your 
burden is significantly reduced as PEDRO eliminates paperwork, 
provides immediate onsite correction of data errors, and reduces 
the need for followup calls and survey resubmission. PEDRO 





provides an online error-checking process that highlights discrep- 
ancies. This permits you to enter and check data before 
transmitting to EIA. EIA then combines and reformats the data 
from different users for use by analytical and reporting programs. 
PEDRO is available at no cost to the user. Formal training is not 
required since installation, data processing, and transmission are 
done by interactive, user-friendly menu options. The PEDRO sys- 
tem is divided into three functions: (1) data processing, (2) 
transmitting data to EIA, and (3) EIA processing. 28 figs. 


9262 (DOE/ER/53266-37) A UNIX device driver for a 
Translink Ii Transputer board. Wiley, J.C. Texas Univ., Austin, TX 
(USA). Fusion Research Center. Jan 1991. 19p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG05-88ER53266. 
(FRC-—383). Order Number DE91006969. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A UNIX device driver for a TransLink Il Transputer board is de- 
scribed. A complete listing of the code is presented. The device 
driver allows a transputer array to be used with the A/UX operating 
system. 


9263 (DOE/METC-90/4103) A system identification study: 
Methodology, algorithms, and applications: Part 2. Henry, 
D.M.; Solheim, B.A.; Lawson, L.O. USDOE Morgantown Energy 
Technology Center, WV (USA). Jun 1990. 36p. Sponsored by U.S. 
DOE Fossil Energy. Order Number DE90015333. Source: OSTI; 
NTIS; GPO Dep. 

This technical report is a follow-up to the report entitled A 
Systems Identification Study: Methodology, Algorithms, and Appli- 
cations by Lawson and others (1987). The purpose of this report is 
to develop more fully the mathematical theory underlying Lawson's 
review of estimating transfer function parameters, and to present a 
Pascal computer program that is more suitable for on-line adapta- 
tion than the FORTRAN program introduced in Lawson (1987). In 
the analysis and design of control systems, it is necessary to have 
a mathematical model of the given plant, where a plant is any 
physical object to be controlled. Constructing models and estimat- 
ing optimal parameter values that characterize a plant is called 
system identification. A mathematical model involving parameters is 
referred to as a parametric description of the plant. Although a real 
plant can never by perfectly modeled by the designer, we assume 
its dynamics can be described by G(z,e) where e represents those 
aspects of the real plant not fully knowable. Given that the plant's 
mathematical model G(z) resembles the real plant, we need some 
performance index that measures how accurate this resemblance 
really is. We apply the input sequence to the plant and observe the 
output sequence, measuring each difference, or error, between the 
actual and estimated outputs. The set of parameters is then cho- 
sen that minimizes the sum of the squared errors. It is this sum, 
usually referred to as the least squares, which is classically chosen 
as the performance index, and is the one used by most algorithms 
for computing optimal transfer function parameters. 6 refs., 3 figs. 


9264 (EGG-EP-9278) Modeling and analysis of energy 
conversion systems. Den Braven, K.R. (Idaho Univ., Moscow, ID 
(USA). Dept. of Mechanical Engineering); Stanger, S. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. 62p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC07-761D01570. Order 
Number DE91006133. Source: OSTI; NTIS; GPO Dep. 

An investigation was conducted to assess the need for and the 
feasibility of developing a computer code that could model thermo- 
dynamic systems and predict the performance of energy conversion 
systems. To assess the market need for this code, representatives 
of a few industrial organizations were contacted, including manu- 
facturers, system and component designers, and research 
personnel. Researchers and small manufacturers, designers, and 
installers were very interested in the possibility of using the pro- 
posed code. However, large companies were satisfied with the 
existing ccdes that they have developed for their own use. Also, a 
survey was conduced of available codes that could be used or pos- 
sibly modified for the desired purpose. The codes were evaluated 
with respect to a list of desirable features, which was prepared as a 
result of the survey. A few publicly available codes were found that 
might be suitable. The development, verification, and maintenance 
of such a code would require a substantial, ongoing effort. 21 refs. 
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9265 (IS-5049) The design of a scalable, fixed-time com- 
puter benchmark. Gustafson, J.; Rover, D.; Elbert, S.; Carter, M. 
Ames Lab., IA (USA). Oct 1990. 24p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract W-7405-ENG-82. Order Number 
DE91007118. Source: OSTI; NTIS; GPO Dep. 

By using the principle of fixed time benchmarking, it is possible 
to compare a very wide range of computers, from a small personal 
computer to the most powerful parallel supercomputer, an a single 
scale. Fixed-time benchmarks promise far greater longevity than 
those based on a particular problem size, and are more appropri- 
ate for “grand challenge” capability comparison. We present the 
design of a benchmark, SLALOM™, that scales automatically to the 
computing power available, and corrects several deficiencies in 
various existing benchmarks: it is highly scalable, it solves a real 
problem, it includes input and output times, and it can be run on 
parallel machines of all kinds, using any convenient language. The 
benchmark provides a reasonable estimate of the size of problem 
solvable on scientific computers. Results are presented that span 
six orders of magnitude for contemporary computers of various ar- 
chitectures. The benchmarks also can be used to demonstrate a 
new source of superlinear speedup in parallel computers. 15 refs., 
14 figs., 3 tabs. 


9266 (JAERI-M-90-146) Computer code conversion using 
HISTORIAN. Matsumoto, Kiyoshi (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Ku- 
makura, Toshimasa. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Sep 1990. 90p. (In Japanese). Order Number 
DE91744830. Source: OSTI; NTIS (US Sales Only); INIS. 

When a computer program written for a computer A is converted 
for a computer B, in general, the A version source program is 
rewritten for B version. However, in this way of program conver- 
sion, the following inconvenient problems arise. (1) The original 
statements to be rewritten for B version are lost. (2) If the original 
statements of the A version rewritten for B version would remain 
as comment lines, the B version source program becomes quite 
large. (3) When update directives of the program are mailed from 
the organization which developed the program or when some mod- 
ifications are needed for the program, it is difficult to point out the 
part to be updated or modified in the B version source program. To 
solve these problems, the conversion method using the general- 
purpose software management aid system, HISTORIAN, has been 
introduced. This conversion method makes a large computer code 
a easy-to-use program for use to update, modify or improve after 
the conversion. This report describes the planning and procedures 
of the conversion method and the MELPROG-PWR/MOD1 code 
conversion from the CRAY version to the JAER] FACOM version 
as an example. This report would provide useful information for 
those who develop or introduce large programs. (author). 


9267 (JAERI-M—90-158) Introduction and pr tion of 
the nuclear fuel cycle facility risk analysis code: STAR. No- 
mura, Yasushi (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Sep 1990. 59p. (In Japanese). Order 
Number DE91744959. Source: OSTI; NTIS (US Sales Only); INIS. 

STAR code is a computer program, by which one can perform 
the probabilistic safety assessment (PSA) for the nuclear fuel cycle 
facility in both the normal and the accidental event of environmen- 
tal radioactive material release. This code was originally developed 
by NUKEM GmbH in West Germany as a fruit of the PSE (Projekt 
Sicherheitsstudien Entsorgung) aiming at R and D of safety 
analysis methods for use in nuclear fuel cycle facilities such as re- 
processing plants. In JAERI, efforts have been made to research 
and develop safety assessment methods applicable to the acciden- 
tal situations assumed to happen in the reprocessing plants. In this 
line of objectives, the STAR code was introduced from NUKEM 
GmbH in 1986 and, since then, has been improved and prepared 
to add an ability to analyze public radiation exposure by released 
activities from the plants. At the first stage of this code preparation, 
the program conversion was made to adapt the STAR code, origi- 
nally operative on IBM-compatible PC's and Hewlett Packard 
7550A plotters, to NEC PC 9801RX and NEC PR 602R page print- 
ers installed in the Fuel Cycle Safety Assessment Laboratory of 
JAERI. This report describes calculational performances of the 
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STAR code, results of the improvement and preparation works to- 
gether with input/output data format in illustration of a sample 
HALW (High Activity Liquid Waste) tank PSA problem, thus making 
a users’ manual for the STAR code. (author). 


9268 (JAERI-M-90-172) THYDE-W: RCS (Reactor Coolant 
System) analysis code. Asahi, Yoshiro (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Matsumoto, Kiyoshi; Hirano, Masashi. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Oct 1990. 320p. Order Number 
DE91744966. Source: OSTI; NTIS (US Sales Only); INIS. 

THYDE-W is applicable not only to transient analyses, but also 
to steady state analyses of RCS behaviors. In a steady state anal- 
ysis, the code generates a solution satisfying the transient 
equations without external disturbances. In a transient analysis, the 
code calculates temporal RCS behaviors in response to various ex- 
ternal disturbances. One of the most important features of 
THYDE-W is the fact that mass, momentum and energy con- 
serves. The first half of the report is the description of the methods 
and models for use in the THYDE-W code, i.e., (1) the thermal- 
hydraulic network model, (2) the various RCS components models, 
(3) the heat sources in fuel, (4) the heat transfer correlations, (5) 
the mechanical behavior of clad and fuel, and (6) the steady state 
adjustment. The second half of the report is the user's manual for 
the THYDE-W code (version SV05L07) containing the items; (1) 
the program control, (2) the input requirements, (3) the execution 
of THYDE-W jobs, (4) the output specifications and (5) the sample 
input data set and the sample calculation. (author). 


9269 (LAL-RT-9007) PRIAM: A self consistent finite ele- 
ment code for particle simulation in electromagnetic fields. Le 
Meur, G.; Touze, F. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Jun 1990. 3p. (CONF-900603-—: EPAC '90: 
2nd European particle accelerator conference ACROPOLIS, Nice 
(France), 11-16 Jun 1990). Order Number DE91744271. Source: 
OSTI; NTIS (US Sales Only). 

A 2 1/2 dimensional, relativistic particle simulation code is de- 
scribed. A short review of the used mixed finite element method is 
given. The treatment of the driving terms (charge and current den- 
Sities), initial, boundary conditions are exposed. Graphical results 
are shown. 


9270 (LAL-RT-9008) A non conforming finite element 
method for computing eigenmodes of resonant cavities. Touze, 
F.; Le Meur, G. Paris-11 Univ., 91 - Orsay (France). Lab. de 
lAccelerateur Lineaire. Jun 1990. 3p. (CONF-900603—: EPAC '90: 
2nd European particle accelerator conference ACROPOLIS, Nice 
(France), 11-16 Jun 1990). Order Number DE91744270. Source: 
OSTI; NTIS (US Sales Only). 

We present here a non conforming finite element in R°. This 
finite element, built on tetrahedrons, is particularly suited for com- 
puting eigenmodes. The main advantage of this element is that it 
preserves some structural properties of the space in which the 
solutions of the Maxwell’s equations are to be found. Numerical re- 
sults are presented for both two-dimensional and three-dimensional 
cases. 


9271 (LA-UR-90-3784) CD-ROM [compact disc-read only 
memory]: A delivery medium for CBT [computer-based train- 
ing]!. Luettgen, A.L.; Houghton, F.K.; Andrews, A.E. Los Alamos 
National Lab., NM (USA). [1991]. 20p. Sponsored by U.S. DOE Of- 
fice of Administration and Human Resource Management. DOE 
Contract W-7405-ENG-36. (CONF-910371-2: TITE '91: 9th annual 
technology and innovations in training and education conference, 
San Antonio, TX (USA), 11-15 Mar 1991). Order Number 
DE91004831. Source: OSTI; NTIS; GPO Dep. 

Computer-based training (CBT) development has evolved from 
electronic page turners to a sophisticated instructional environment. 
The use of numerous large image files, large digital audio files, 
and complex computer-generated graphics files places great de- 
mands on a system's capacity for binary storage (disk space). One 
solution is the use of compact disc-read only memory (CD-ROM). 
The explosive growth of CD-ROM players in the marketplace 
makes CD-ROM a viable delivery medium for CBT. Recently, a 
CBT package for radiation protection technicians at Los Alamos 
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National Laboratory was produced on CD-ROM. The course is de- 
livered on a multimedia system consisting of the following: MS 
DOS-based computer, CD-ROM player, high-resolution video 
graphics array monitor, scanned color images with graphic over- 
lays, digital audio, and mouse interface. This paper will allow the 
reader to assess the appropriateness of CD-ROM for a specific 
project, report on lessons learned from the RPT project, demon- 
strate that CD-ROM is within reach of the average CBT developer, 
and provide guidelines for successfully developing CD-ROM based 
CBT. This paper can serve as a basic primer on how to adapt CD- 
ROM as a CBT medium. Some of the technical aspects that are 
discussed are listed here: CD-ROM basics for CBT development, 
availability of low-cost development environments, file organization, 
optimization of CD-ROM response times, effective use of digital au- 
dio and still frame graphics, and animation with CD-ROM. 


9272 (LA-UR-90-4342) A theory of state space recon- 
struction in the presence of noise. Casdagli, M. (Los Alamos 
National Lab., NM (USA)); Eubank, S.; Farmer, J.D.; Gibson, J. Los 
Alamos National Lab., NM (USA). [1990]. 43p. Sponsored by U.S. 
DOE Office of Administration and Human Resource Management. 
DOE Contract W-7405-ENG-36. (CONF-9007195-1: Information 
dynamics conference, Kaufbeuren (Germany, F.R.), Jul 1990). Or- 
der Number DE91005851. Source: OSTI; NTIS; GPO Dep. 

Takens’ theorem demonstrates that in the absence of noise a 
multidimensional state space can be reconstructed from a single 
time series. This theorem does not treat the effect of noise, how- 
ever, and so gives no guidance about practical considerations for 
reconstructing a good state space. We study the problem of recon- 
structing a state space with observational noise, examining the 
likelihood for a particular state given a series of noisy observations. 
We define a quantity called distortion, which is proportional to the 
covariance of the likelihood function in a reconstructed state space. 
This is related to the noise amplification, which corresponds to the 
root-mean-square errors for time series prediction with an ideal 
model. We prove that in the low noise limit minimizing the distor- 
tion is equivalent to minimizing the noise amplification. We derive 
several asymptotic scaling laws for distortion and noise amplifica- 
tion. They depend on properties of the state space reconstruction, 
such as the sampling time and the reconstruction dimension, and 
properties of the dynamical system, such as the dimension and 
Lyapunov exponents. When the dimension and Lyapunov expo- 
nents are sufficiently large these scaling laws show that, no matter 
how the state space is reconstructed, there is an explosion in the 
noise amplification — from a practical point of view all determinism 
is lost, even for short times, so that the time series is effectively a 
random process. In the low noise, large data limit we show that the 
technique of local principal value decomposition (PVD) is an opti- 
mal method of state space reconstruction, in the sense that it 
achieves the minimum distortion in a state space of the lowest 
possible dimension. 20 refs., 12 figs. 


9273 (LA-UR-90-4352) Algorithmic chemistry. Fontana, W. 
Los Alamos National Lab., NM (USA). 13 Dec 1990. 60p. Spon- 
sored by U.S. DOE Office of Administration and Human Resource 
Management. DOE Contract W-7405-ENG-36. (CONF-9002163-—1: 
Artificial life conference, Santa Fe, NM (USA), Feb 1990). Order 
Number DE91005902. Source: OSTI; NTIS; GPO Dep. 

In this paper complex adaptive systems are defined by a self- 
referential loop in which objects encode functions that act back on 
these objects. A model for this loop is presented. It uses a simple 
recursive formal language, derived from the lambda-calculus, to 
provide a semantics that maps character strings into functions that 
manipulate symbols on strings. The interaction between two func- 
tions, or algorithms, is defined naturally within the language 
through function composition, and results in the production of a 
new function. An iterated map acting on sets of functions and a 
corresponding graph representation are defined. Their properties 
are useful to discuss the behavior of a fixed size ensemble of ran- 
domly interacting functions. This “function gas”, or “Turning gas’, is 
studied under various conditions, and evolves cooperative interac- 
tion patterns of considerable intricacy. These patterns adapt under 
the influence of perturbations consisting in the addition of new 
random functions to the system. Different organizations emerge de- 
pending on the availability of self-replicators. 





9274 (LA-UR-90-4409) Inverse problems SVD and pseudo 
SVD. Faber, V.; Wing, G.M.; Zahrt, J. Los Alamos National Lab.., 
NM (USA). [1990]. 8p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. (CONF-9004272-1: American 
Mathematical Society (AMS)/Society for Industrial and Applied 
Mathematics (SIAM) meeting, Albuquerque, NM (USA), Apr 1990). 
Order Number DE91005939. Source: OSTI; NTIS; GPO Dep. 

Physical experiments often gives rise to integral equations of the 
first kind. If the detection equipment can be adjusted that fact can 
lead to a kernel function that depends on one or more parameters. 
We address the general question of how to choose those 
parameters in such a way as to make the integral operator as well- 
conditioned as possible, thus optimizing the experiment. Attention 
is focused on the condition number of the discretized kernel and 
on its principal singular vector. Several examples are given and 
some preliminary general results are obtained. 


9275 (ORNL/FTR-3839) [Energy efficiency of the comput- 
erized utilities energy monitor and control system]: Foreign 
trip report, November 23, 1990-December 8, 1990. Broders, 
M.A.; McConnell, B.W. Oak Ridge National Lab., TN (USA). 17 
Dec 1990. 7p. Sponsored by U.S. Department of Defense. DOE 
Contract AC05-840R21400. Order Number DE91005984. Source: 
OSTI; NTIS; GPO Dep. 

The travelers, representing the ORNL Energy Division, Efficiency 
and Renewables Research Section, conducted an in-depth evalua- 
tion of the CUMACS/EMCS installed at the 26th Support Group, 
USAREUR. This endeavor included an evaluation of the overall 
performance of this system including operations maintenance and 
end-user impact. System energy efficiency in terms of projected 
and actual energy and cost savings were analyzed. Conclusions 
and preliminary recommendations based on this evaluation were 
also formulated. ‘ 


9276 (ORNL/TM—10874) An examination of electronic file 
transfer between host and microcomputers for the AMPMOD- 
NET/AIMNET [Army Material Plan Modernization Network/ 
Acquisition Information Management Network] classified net- 
work environment. Hake, K.A. Oak Ridge National Lab., TN 
(USA). Nov 1990. 56p. Sponsored by U.S. Department of Defense. 
DOE Contract AC05-840R21400. Order Number DE91005605. 
Source: OSTI; NTIS; GPO Dep. 

This report presents the results of investigation and testing con- 
ducted by Oak Ridge National Laboratory (ORNL) for the Project 
Manager — Acquisition Information Management (PM-AIM), and the 
United States Army Materiel Command Headquarters (HQ-AMC). It 
concerns the establishment of file transfer capabilities on the Army 
Materiel Plan Modernization (AMPMOD) classified computer 
system. The discussion provides a general context for micro-to- 
mainframe connectivity and focuses specifically upon two possible 
solutions for file transfer capabilities. The second section of this re- 
port contains a statement of the problem to be examined, a brief 
description of the institutional setting of the investigation, and a 
concise declaration of purpose. The third section lays a conceptual 
foundation for micro-to-mainframe connectivity and provides a more 
detailed description of the AMPMOD computing environment. It 
gives emphasis to the generalized International Business Machines, 
Inc. (IBM) standard of connectivity because of the predominance of 
this vendor in the AMPMOD computing environment. The fourth 
section discusses two test cases as possible solutions for file 
transfer. The first solution used is the IBM 3270 Control Program 
telecommunications and terminal emulation software. A version of 
this software was available on all the IBM Tempest Personal Com- 
puter 3s. The second solution used is Distributed Office Support 
System host electronic mail software with Personal Services/ 
Personal Computer microcomputer e-mail software running with 
IBM 3270 Workstation Program for terminal emulation. Test condi- 
tions and results are presented for both test cases. The fifth section 
provides a summary of findings for the two possible solutions 
tested for AMPMOD file transfer. The report concludes with obser- 
vations on current AMPMOD understanding of file transfer and 
includes recommendations for future consideration by the sponsor. 


9277 (SAND-90-1705C) Tuning computer communica- 
tions networks and protocols. Witzke, E.L. (Proteus Coprp., 
Albuquerque, NM (USA)); Pierson, L.G. Sandia National Labs., 
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Albuquerque, NM (USA). [1991]. 8p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC04-76DP00789. Contract BDM 
56-4351. (CONF-910313—1: International Phoenix conference on 
computers, Phoenix, AZ (USA), 27-30 Mar 1991). Order Number 
DE90012764. Source: OSTI; NTIS; GPO Dep. 

Current computer network protocols are very robust and capable 
of being used in a variety of different environments. Typically, the 
implementations of these protocols come to the user with preset 
parameters that provide reasonable performance for low delay- 
bandwidth product environments with low error rates, but these de- 
faults do not necessarily provide optimal performance for high 
delay-bandwidth, high error rate environments. To provide optimal 
performance from the user's perspective, which is application to 
application, all equivalent layers of the protocol must be tuned. The 
key to tuning protocols is reducing idle time on the links caused by 
various protocol layers waiting for acknowledgments. The circuit 
bandwidth, propagation delay, error rate, number of outstanding 
packets, buffer length, number of buffers, and buffer size can all af- 
fect the observed idle time. Experiments have been conducted on 
test bed systems, and on live satellite and terrestrial circuits. 
Observations from these experiments led the authors to draw con- 
clusions about the locations of common bottlenecks. Various 
aspects of network tuning and certain specific issues relating to the 
tuning of three protocols (DECnet, TCP/IP, NETEX) over various 
media types (point-to-point and broadcast) under several different 
conditions (terrestrial and satellite) are examined in this paper. Also 
described are the lessons learned about protocol and network tun- 
ing. 3 refs., 2 tabs. 


9278 (SAND-—90-2229) Simulation Technology Research 
Division assessment of the IBM RISC SYSTEM/6000 Model 530 
workstation. Valdez, G.D. (Applied Methods, Inc., Albuquerque, 
NM (USA)); Halbleib, J.A.; Kensek, R.P.; Lorence, L.J. Sandia Na- 
tional Labs., Albuquerque, NM (USA). Nov 1990. 48p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
Order Number DE91006357. Source: OSTI; NTIS; GPO Dep. 

A workstation manufactured by International Business Machines 
Corporation (IBM) was loaned to the Simulation Technology Re- 
search Division for evaluation. We have found that these new 
UNIX workstations from IBM have superior cost to performance ra- 
tios compared to the CRAY supercomputers and Digital's VAX 
machines. Our appraisal of this workstation included floating-point 
performance, system and environment functionality, and cost effec- 
tiveness. Our assessment was based on a suite of radiation 
transport codes developed at Sandia that constitute the bulk of our 
division's computing workload. In this report, we also discuss our 
experience with features that are unique to this machine such as 
the AIX operating system and the XLF Fortran Compiler. The inter- 
operability of the RS/6000 workstation with Sandia’s network of 
CRAYs and VAXs was also assessed. 


9279 (SAND-90-2698C) Kerative methods for nonsymmet- 
ric systems on MIMD machines. Shadid, J.N.; Tuminaro, R.S. 
Sandia National Labs., Albuquerque, NM (USA). 16 Oct 1990. 3p. 
Sponsored by U.S. DOE Energy Research. DOE Contract 
AC04-76DP00789. (CONF-910326—1: SIAM conference on super- 
computing, Houston, TX (USA), 22-24 Mar 1991). Order Number 
DE91002780. Source: OSTI; NTIS; GPO Dep. 

A wide variety of physical phenomena arising within many scien- 
tific disciplines can be described by systems of coupled partial 
differential equations (PDEs). The numerical approximation of 
these PDEs often involves the solution of a system of algebraic 
equations (possibly nonlinear) which are typically large, sparse and 
nonsymmetric. The increasing computational demands required by 
the solution of such complex scientific applications has motivated 
the current direction toward large-scale parallel computers. We, 
therefore, consider solution techniques of representative systems 
of equations on large scale MIMD machines. Our primary empha- 
sis in this study is the evaluation of iterative methods for the 
solution of nonsymmetric systems. In particular, we discuss two 
Krylov subspace methods, the conjugate gradient squared algo- 
rithm (CGS) and the generalized minimum residual method 
(GMRES), along with the multigrid algorithm (MG) on massively 
parallel MIMD architectures. The focus of this evaluation considers 
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the performance of various algorithm and implementation variations 
over a broad selection of problems using a parallel machine. 


9280 (SAND-90-2800C) Surtace-emitting laser logic. Ol- 
bright, G.R. (Sandia National Labs., Albuquerque, NM (USA)); 
Bryan, R.P.; Brennan, T.M.; Lear, K.; Poirier, G.E.; Fu, W.S.; Jew- 
ell, J.L.; Lee, Y.H. Sandia National Labs., Albuquerque, NM (USA). 
31 Oct 1990. 5p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-910377-1: Photonic switching 
topical meeting, Salt Lake City, UT (USA), 6-8 Mar 1991). Order 
Number DE91005055. Source: OSTI; NTIS; GPO Dep. 

We describe a new class of optical logic devices which consist of 
integrated phototransistors and surface-emitting lasers. The de- 
vices function as optical neurons having high gain and, as arrays, 
are ideal for neural networks, parallel optical signal processing and 
optical computing applications. 3 refs., 3 figs. 


9281 (SLAC-PUB-5338) UNIX by examples. Nee, F. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (USA). Oct 1990. 
22p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00515. (CONF-9005305—1: UNIX by examples semi- 
nar, Stanford, CA (USA), 16 May 1990). Order Number 
DE91005763. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics on UNIX basis pro- 
gramming: file structure; frequently used commands/utilities; 
control structures used in shell script; c-shell programming; and 
bourne shell programming. 


9282 (SOL-90-17) Two characterizations of sufficient ma- 
trices. Cottle, R.W.; Guu, Sy-Ming. Stanford Univ., CA (USA). 
Systems Optimization Lab. Dec 1990. 10p. Sponsored by U.S. 
Department of Defense; U.S. DOE Energy Research; National Sci- 
ence Foundation. DOE Contract FG03-87ER25028. Grant 
NSF DMS-8913089;Grant N00014-89-J-1659. Order Number 
DE91005934. Source: OSTI; NTIS; GPO Dep. 

Two characterizations are given for the class of sufficient matri- 
ces defined by Cottle, Pang, and Venkateswaran. The first is a 
direct translation of the definition into linear programming terms. 
The second can be thought of as a generalization of a theorem of 
T. D. Parsons on P-matrices. 19 refs. 


9283 (UCRL-ID-104862) Deconvolution/identification tech- 
niques for 1-D transient signals. Goodman, D.M. Lawrence 
Livermore National Lab., CA (USA). 1 Oct 1990. 40p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
Order Number DE91004930. Source: OSTI; NTIS; GPO Dep. 

This paper discusses a variety of nonparametric deconvolution 
and identification techniques that we have developed for applica- 
tion to 1-D transient signal problems. These methods are 
time-domain techniques that use direct methods for matrix inver- 
sion. Therefore, they are not appropriate for “large data” problems. 
These techniques involve various regularization methods and per- 
mit the use of certain kinds of a priori information in estimating the 
unknown. These techniques have been implemented in a package 
using standard FORTRAN that should make the package readily 
transportable to most computers. This paper is also meant to be 
an instruction manual for the package. 25 refs., 17 figs., 1 tab. 


9284 (UCRL-ID-105216) Massively parallel Fokker-Planck 
calculations epilogue. Mirin, A.A. Lawrence Livermore National 
Lab., CA (USA). 16 Oct 1990. 6p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-48. Order Number 
DE91006217. Source: OSTI; NTIS; GPO Dep. 

The purpose of this writeup is to supplement the publication, 
“Massively Parallel Fokker-Planck Calculations,” which appeared in 
the Proceedings of the Fifth Distributed Memory Computing Con- 
ference. Results obtained subsequent to that presentation are 
reported. This work is not self-contained; the reader should refer to 
that publication. 


9285 (UCRL-ID-105261) Human engineering design con- 
siderations for the use of signal color enhancement in ASW 
displays. Banks, W.W. Lawrence Livermore National Lab., CA 
(USA). Nov 1990. 89p. Sponsored by U.S. Department of Defense. 
DOE Contract W-7405-FNG-48. Order Number DE91004949. 
Source: OSTI; NTIS; GPO Dep. 
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The Lawrence Livermore National Laboratory (LLNL) was re- 
quested to examine and define man-machine limits as part of the 
Office of Naval Technology's High Gain Initiative program (HGI). As 
an initial investigative area, LLNL’s Systems and Human Perfor- 
mance effort focused upon color display interfaces and the use of 
color enhancement techniques to define human and system inter- 
face limits in signal detection and discrimination tasks. The 
knowledgeable and prudent use of color in different types of dis- 
play is believed to facilitate human visual detection, discrimination 
and recognition in complex visual tasks. The consideration and un- 
derstanding of the complex set of interacting variables associated 
with the prudent use of color is essential to optimize human perfor- 
mance, especially in the ASW community. The designers of 
advanced display technology and signal processing algorithms may 
be eventually called upon to present pre-processed information to 
ASW operators and researchers using the latest color enhance- 
ment techniques. These techniques, however, may be limited if 
one does not understand the complexity and limits of human infor- 
mation processing which reflects the assessed state of knowledge 
relevant to the use of color in displays. The initial sections of this 
report discuss various aspects of color presentation and the prob- 
lems typically encountered, while the last section deals with a 
specific research proposal required to further our understanding 
and proper use of color enhancement methods. 


9286 (UCRL-ID-105439) Deconvolution using a neural 
network. Lehman, S.K. Lawrence Livermore National Lab., CA 
(USA). 15 Nov 1990. 18p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91007114. Source: OSTI; NTIS; GPO Dep. 

Viewing one dimensional deconvolution as a matrix inversion 
problem, we compare a neural network backpropagation matrix in- 
verse with LMS, and pseudo-inverse. This is a largely an exercise 
in understanding how our neural network code works. 1 ref. 


9287 (UCRL-JC—105425) BBN TC2000 architecture and 
progamming models. Brooks, E.D. Ill; Gorda, B.C.; Warren, K.H.; 
Welcome, T.S. Lawrence Livermore National Lab., CA (USA). Nov 
1990. 7p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. (CONF-910263-3: COMPCON '91, San 
Francisco, CA (USA), 25 Feb - 1 mar 1991). Order Number 
DE91006235. Source: OSTI; NTIS; GPO Dep. 

The BBN TC2000 is a scalable general purpose parallel architec- 
ture capable of efficiently supporting both shared memory and 
message passing programming paradigms. We describe the 
TC2000 machine architecture and the programming models which 
we have implemented on it. The parallel programming models are 
implemented in a portable manner and will be useful on the scal- 
able shared memory machines we expect to see in the future. 


9288 (UCRL-JC—105426) Gauss elimination: A case study 
on parallel machines. Warren, K.H.; Brooks, E.D. Ill. Lawrence 
Livermore National Lab., CA (USA). Nov 1990. 7p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-910263-4: COMPCON '91, San Francisco, CA (USA), 25 
Feb - 1 mar 1991). Order Number DE91006259. Source: OSTI; 
NTIS; GPO Dep. 

We report our experiences with the Gauss elimination algorithm 
on several parallel machines. Several different software designs 
are demonstrated, ranging from a simple shared memory imple- 
mentation to use of a message passing programming model. In 
this work we find that the efficient use of local memory is critical to 
obtaining good performance on scalable machines. Machines with 
large coherent caches appear to require the least software éffort in, 
order to obtain effective performance. 3 refs., 1 fig., 2 tabs. 


9289 (UCRL-JC—105427) A killer micro attack on 3D neu- 
tron transport. Dorr, M.R.; Ferguson, J.M. Lawrence Livermore 
National Lab., CA (USA). Nov 1990. 8p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
910263-5: COMPCON '91, San Francisco, CA (USA), 25 Feb - 1 
mar 1991). Order Number DE91006258. Source: OSTI; NTIS; 
GPO Dep. 

We describe the deterministic solution of the neutron transport 
equation and the computation of the effective criticality of three- 
dimensional assemblies using the BBN TC2000 killer micros. We 





observe that the performance of our research code PTRAN running 
on 48 processors of the TC2000 is competitive with the partially 
vectorizable version running on a single Cray Y/MP processor. This 
performance scales well with the number of processors on real 
problems, including those that are not load balanced a priori. To 
obtain this performance, we explicitly specify and exploit data local- 
ity and data dependence using domain decomposition and dynamic 
job scheduling. 3 refs., 4 figs., 2 tabs. 


9290 (WSRC-MS-—90-184) Reflectional transformation for 
structural stiffness. Vashi, K.M. Westinghouse Savannah River 
Co., Aiken, SC (USA). [1990]. 4p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. (CONF-9010256-3: 
1990 computer symposium, Pittsburgh, PA (USA), Oct - nov 1990). 
Order Number DE91005680. Source: OSTI; NTIS; GPO Dep. 

This paper presents a structural reflection-related transformation 
for structural stiffness. The stiffness transformation addresses re- 
flection of a structure about any of the three coordinate planes and 
renders the desired stiffness matrix using a stiffness matrix for the 
same structure before reflection. This transformation is elegant and 
simple, provides an efficient and technically rigorous approach to 
derive the required stiffness matrix without structural remodeling, 
and can be readily programmed to quickly perform the required 
matrix manipulations. 2 figs. 
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Refer also to citation(s) 7135, 7240, 7245, 7455, 7497, 7498, 
7499, 7613, 8603, 8641, 9275 


9291 (ANL/TM-483) A plan for administrative computing 
at ANL FY1991 through FY1993. Caruthers, L.E. (ed.); O’Brien, 
D.E.; Bretscher, M.E.; Hischier, R.C.; Moore, N.J.; Slade, R.G. Ar- 
gonne National Lab., IL (USA). Oct 1990. 162p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. Order 
Number DE91006012. Source: OSTI; NTIS; GPO Dep. 

In July of 1988, Argonne National Laboratory management ap- 
proved the restructuring of Computing Services into the Computing 
and Telecommunications Division, part of the Physical Research 
area of the Laboratory. One major area of the Computing and 
Telecommunications Division is Management Information Systems 
(MIS). A significant aspect of Management Information Systems’ 
work is the development of proposals for new and enhanced 
administrative computing systems based on an analysis of informa- 
tional needs. This document represent the outcome of the planning 
process for FY1991 through FY1993. The introduction of the 
FY1991 through FY1993 Long-Range Plan assesses the state of 
administrative computing at ANL and the implications of FY1991 
funding recommendations. It includes a history of MIS planning for 
administrative data processing. This document discusses the strat- 
egy and goals which are an important part of administrative data 
processing plans for the Laboratory. It also describes the manage- 
ment guidelines established by the Administrative Data Processing 
Oversight Committee for the proposal and implementation of ad- 
ministrative computing systems. Summaries of the proposals for 
new or enhanced administrative computing systems presented by 
individual divisions or departments with assistance of Management 
Information Systems, to the Administrative Data Processing Over- 
sight Committee are given. The detailed tables in this paper give 
information on how much the resources to develop and implement 
a given systems will cost its users. The tables include development 
costs, computing/operations costs, software and hardware costs, 
and efforts costs. They include both systems funded by Laboratory 
General Expense and systems funded by the users themselves. 


9292 (CONF-9010304—1) Automating operations at the 
National Energy Software Center. Eyberger, C.E.; Eyberger, L.R. 
Argonne National Lab., IL (USA). [1990]. 6p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 10. 
annual office information management conference; New Orleans, 
LA (USA); 24-26 Oct 1990. Order Number DE91006458. Source: 
OSTI; NTIS; GPO Dep. 

The National Energy Software Center (NESC) is the US Depart- 
ment of Energy’s (DOE) software exchange and information center 
operated by Argonne National Laboratory for the DOE Office of 
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Scientific and Technical Information. Software exchange and infor- 
mation center activities for the US Nuclear Regulatory Commission 
(NRC) are carried out with support from the NRC. In addition to in- 
formation services, the Center offers two products-the program 
abstract and the program “package.” The abstract describes a 
computer program or data compilation, the problem it is intended 
to solve, the hardware required, and the material contained in the 
program package. The program “package” consists of the com- 
puter media containing the software and auxiliary files and 
machine-readable or hard-copy documentation. This paper dis- 
cusses automating operations of the center. 


9293 (CONF-9011154—1) Information technology and 
global change science. Baxter, F.P. Oak Ridge National Lab., TN 
(USA). [1990]. 10p. Sponsored by U.S. DOE Office of Administra- 
tion and Human Resource Management. DOE Contract 
AC05-840R21400. From Global change: economic issues in agri- 
culture, forestry, and natural resources; Washington, DC (USA); 21 
Nov 1990. Order Number DE91005020. Source: OSTI; NTIS; GPO 
Dep. 

The goal of this paper is to identify and briefly describe major 
existing and near term information technologies that cold have a 
positive impact on the topics being discussed at this conference by 
helping to manage the data of global change science and helping 
global change scientists conduct their research. Desktop computer 
systems have changed dramatically during the past seven years. 
Faster data processing can be expected in the future through full 
development of traditional serial computer architectures. Some 
other proven information technologies may be currently underuti- 
lized by global change scientists. Relational database management 
systems and good organization of data through the use of thought- 
ful database design would enable the scientific community to better 
share and maintain quality research data. Custodians of the data 
should use rigorous data administration to ensure integrity and long 
term value of the data resource. Still other emerging information 
technologies that involve the use of artificial intelligence, parallel 
computer architectures, and new sensors for data collection will be 
in relatively common use in the near term and should become part 
of the global science community's technical toolkit. Consideration 
should also be given to the establishment of Information Analysis 
Centers to facilitate effective organization and management of in- 
terdisciplinary data and the prototype testing and use of advanced 
information technology to facilitate rapid and cost-effective integra- 
tion of these tools into global change science. 8 refs. 


9294 (INIS-SU-223/A, pp. 52-59) Co-ordination of micro- 
scopic estimates and integral experiments for chromium, iron 
and nickel. Blokhin, A.I.; Golubev, V.I.; Ignatyuk, A.V.; Nikolaev, 
M.N.; Pronyaev, V.G.; Tsibulya, A.M. Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike, Moscow (USSR). 1989. 
131p. (in Russian). In Nuclear constants (Neutron constants and 
parameters. Nuclear-reactor data): Scientific-technical collection. 
Order Number DE91003051. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Testing of a new version of files of estimated neutron cross sec- 
tions TsYaD-2 for natural mixtures of chromium, iron and nickel 
isotopes is carried out. Results of integral experiments at uranium 
critical assemblies with various chromium, iron and nickel concen- 
trations and measurements of cross sections of neutron leading 
away up to the threshold of uranium-238 fission are compared with 
calculational values for different libraries of estimated data on 
neutrons. Data obtained have a great value for neutron physical cal- 
culations of fast and thermonuclear reactors.12 refs.; 1 fig.; 2 tabs. 


9295 (SAND-90-2983C) Experience with more productive 
information systems design at Sandia National Laboratories. 
Sharp, J.K. Sandia National Labs., Albuquerque, NM (USA). [1990]. 
94p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. (CONF-9011161—1: HET invorenvande voigen- 
degeneratie conference, Amsterdam (Netherlands), 29 Nov 1990). 
Order Number DE91005237. Source: OSTI; NTIS; GPO Dep. 

The natural language technique was just one of many ap- 
proaches to information system design in 1987. The success of this 
approach convinced management of the viability of this “new” ap- 
proach. A group was created to use natural language in information 
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system specifications and designs. Two of the projects undertaken 
by this group will be reviewed. The first is a quality database that 
allows for the management of the process that certifies production 
capabilities for major weapon components and the second tracks 
command and contro! status of weapons. A third external project 
involving nuclear disarmament will also be discussed. 


9904 Law 
Refer also to citation(s) 8000 


9296 (CEA-DAS-616) Radiation effect calculation means 
of the Crisis Technical Center of the Nuclear Safety and Pro- 
tection Institut. Crabol, B. (CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (FR). Dept. d’Analyse de Surete); 
Manesse, D.; Robeau, D. CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de Surete. Jul 
1989. 12p. (In French). (CONF-8905115—: 2. international work- 
shop on real-time computing of the environmental consequences of 
an accidental.release to the atmosphere from a nuclear installation, 
Luxembourg (Luxembourg), 16-19 May 1989). Order Number 
DE91700554. Source: NTIS (US Sales Only), PC A03/MF A01. 

The available calculation tools of the Crisis Technical Center 
(CTC), for the analysis and evaluation of radiation effects from a 
nuclear accident, are presented. The CTC calculation unit depends 
on local means, and on the National Meteorology system, in order 
to collect the data needed for the atmospheric waste diffusion eval- 
uation. For the radiation dose calculations, plotters and software 
allowing the analysis of all waste Kinetics and all the meteorologi- 
cal conditions are available. The work developed by CTC 
calculation unit enables an easy application of the calculation tools 
as well as the results obtention. Images from data bases are pro- 
vided to complete the obtained results. 


9297 (IAEA-INFCIRC—8(Rev.1/Mod.2)) The financial regula- 
tions of the Agency: Amendments. International Atomic Energy 
Agency, Vienna (Austria) Sep 1990. 2p. Order Number 
DE91607817. Source: NTIS (US Sales Only), PC A02/MF A01; 
OSTI; INIS. 

The document presents the amendments to the Financial Regu- 
lations made by the Board of Governors on 15 September 1988 
and on 12 June 1990. 


9298 (IAEA-INFCIRC—15(Rev.1/Add.2)) The text of an 
agreement between the International Atomic Energy Agency 
and the Federal Government of the Republic of Austria regard- 
ing the Laboratories at Seibersdorf. International Atomic Energy 
Agency, Vienna (Austria). Jul 1990. 6p. Order Number 
DE91602667. Source: NTIS (US Sales Only), PC AO2/MF A01; 
OSTI; INIS. 

Hard copies are available in English and German from IAEA Di- 
vision of Publications, Distribution Unit. 

The text of the agreement between the Agency and the Republic 
of Austria regarding the Laboratories operated by the Agency at 
Seibersdorf, which was approved by the Agency's Board of Gover- 
nors on 24 February 1982, is reproduced. The Agreement entered 
into force on 1 August 1985. 


9299 (IAEA-INFCIRC-375) Amendment of Article VI.A.1 of 
the Statute. International Atomic Energy Agency, Vienna (Austria). 
Jan 1990. 1p. Order Number DE90617966. Source: NTIS (US 
Sales Only), PC A02/MF A01; OSTI; INIS. 

The document reproduces the amended Article VI.A.1 of the 
Statute which was approved by the General Conference on 27 
September 1984 and which came into force on 28 December 1989. 


9300 (IAEA-INFCIRC-377) The text of an African regional 
co-operative agreement for research, development and train- 
ing related to nuclear science and technology. International 
Atomic Energy Agency, Vienna (Austria). Apr 1990. 7p. Order 
Number DE91602668. Source: NTIS (US Sales Only), PC A02/MF 
A01; OSTI; INIS. 

The INIS record includes IAEA-INFCIRC-377(Add.1) of June 
1990. 

The document reproduces the text of an African Regional Co- 
operative Agreement for Research, Development and Training 
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Related to Nuclear Science and Technology among African Mem- 
ber States that was endorsed by the Board of Governors on 21 
February 1990. 


9301 (IAEA-INFCIRC-385) Communication received from 
the Federal Republic of Germany regarding the accession of 
the German Democratic Republic to the Federal Republic of 
Germany. International Atomic Energy Agency, Vienna (Austria). 
Oct 1990. 1p. Order Number DE91610351. Source: NTIS (US 
Sales Only), PC A02/MF A01; OSTI; INIS. 

Hard copies are available in English and German from IAEA Di- 
vision of Publications, Distribution Unit. 

On 3 October the Secretariat of the International Atomic Energy 
Agency received a letter dated 3 October 1990 from the Resident 
Representative of the Federal Republic of Germany regarding the 
accession of the German Democratic Republic to the Federal Re- 
public of Germany as from 3 October 1990. Its text is reproduced 
in this document. 


9302 (IAEA-TECDOC-524, pp. 69-78) External safety pol- 
icy In the Netherlands: An approach to risk management. 
Versteeg, M.F. (Ministry of Housing, Physical Planning and 
Environment, Leidschendam (Netherlands). Directorate for Admin- 
istrative Affairs). International Atomic Energy Agency, Vienna 
(Austria). Sep 1989. (CONF-860145-: IAEA technical committee 
meeting on status, experience, and future prospects for the devel- 
opment of probabilistic safety criteria, Vienna (Austria), 27-31 Jan 
1986). In Status, experience and future prospects for the develop- 
ment of probabilistic safety criteria: Report of a_ technical 
committee meeting held in Vienna, 27-31 January 1986. 241p. Or- 
der Number DE90620170. Source: NTIS (US Sales Only), PC 
A11/MF A01; OSTI; INIS. 

A description is given of the use of risk-management by the 
Dutch government in their external-safety policy. This _risk- 
management scheme comprises the aspects: risk-identification, 
risk-quantification, risk-assessment, risk-reduction and risk-control. 
For the process of risk-assessment quantitative criteria for both in- 
dividual risk and group risk have been developed. Legislation 
emerging from this policy is completed or in preparation. As an ex- 
ample are the administrative orders emerging from the so called 
"LPG-nota”. The latter is a policy statement of the Dutch govern- 
ment based on a probabilistic risk-assessment of the whole chain 
of LPG-handling activities, from import to retail trade. (author). 7 
refs, 3 figs. 


9303 (INIS-BR-1962) Nuclear energy: considerations 
about nuclear trade. Goes Fischer, M.D. de. Pontificia Univ. 
Catolica de Sao Paulo, SP (Brazil). 1988 148p. (In Portuguese). 
Order Number DE90627074. Source: NTIS (US Sales Only), PC 
AO7/MF A01; OSTI; INIS. 

A general view of historical aspects of nuclear energy and the ar- 
rangements to assure its use for peaceful purposes are presented. 
Then the internal character of nuclear energy in a juride context is 
demonstrated; some consideration about the international organiza- 
tions and conventions and the Brazilian Legislation in the nuclear 
area are examined. It also deals with the political aspects of nuclear 
trade and the function of IAEA in this are. Furthermore the restric- 
tions imposed by Non-Proliferation Treaty-NPT, the objectures of 
the Tlatelolco Treaty and "London Club” guidelines. Afterwards the 
bilateral cooperation under taken by countries and its agreements 
are discussed. Besides some aspects of agreements made be- 
tween United States, France Germany and Brazil are discussed. 


9304 (INIS-BR—2105) The competences of organisms that 
belong to the government and private enterprises in the nu- 
clear area. Fischer, D. Comissao Nacional de Energia Nuclear 
(CNEN), Rio de Janeiro, RJ (Brazil). [1990] 7p. (In French). Order 
Number DE90630580. Source: NTIS (US Sales Only), PC A02/MF 
A01; OSTI; INIS. 

Considerations about brazilian legeslation that established new 
competences to organisms that belong to the government and en- 
terprises concerning nuclear activities are mode. 


9305 (INIS-BR-2112) The International Atomic Energy 
Agency - IAEA. Pezzutti, A.A.C. Pontificia Univ. Catolica do Rio 
de Janeiro, RJ (Brazil). Dept. de Ciencias Juridicas. 1980 196p. (In 





Portuguese). Order Number DE90630581. Source: 
Sales Only), PC A09/MF A01; OSTI; INIS. 

The origens, functions and objectives of the IAEA are analysed. 
The application of safeguards to avoid military uses of nuclear en- 
ergy is discussed. In the final section the agrement between Brazil 
and Germany regarding IAEA safeguards, as well as the compe- 
tence for executing the brazilian program are explained. It is, then, 
an informative study dealing with nuclear energy and its peaceful 
path, the creation of International Fuel Cycle Evaluation and non- 
proliferation. 


NTIS (US 


9306 (INIS-BR-2122) Financing of nuclear trade. The 
brazilian experience. Andrade Cavalcanti, C. de. Industrias Nucle- 
ares do Brasil SA, Rio de Janeiro, RJ (Brazil). [1990] 12p. Order 
Number DE90630582. Source: NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

The importance of financing instruments as means for the pro- 
motion of international nuclear trade is analysed. Besides the 
specific characteristics of nuclear trade is examined. Furthermore 
the role of governmental authorities and international agencies, 
mainly the IAEA is discussed. Finally the presence of Brazil in the 
international financial market and the financing of nuclear trade in 
Brazil are described. 


9307 (INIS-BR-2205) Technical standards in nuclear area. 
Grimberg, M. (Comissao Nacional de Energia Nuclear (CNEN), Rio 
de Janeiro, RJ (Brazil)). Universidade do Estado, Rio de Janeiro, 
RJ (Brazil). 1978 27p. (In Portuguese). Order Number 
DE91602639. Source: NTIS (US Sales Only), PC A03/MF A01; 
OSTI; INIS. 

The technical standardization in nuclear area is discussed. Also, 
the competence of CNEN in standardization pursuit is analysed. 
Moreover, the process of working up of technical standards is 
explained; in addition, some kinds of technical standards are dis- 
cussed. (author). 


. 


9308 (INIS-mf-11598) Atomic Energy Control Act: Re- 
vised Statute, Chapter 11, Section 1. Canada. 1970. 9p. Order 
Number DE90615129. Source: NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

This act provides for the establishment of the Atomic Energy 
Control Board. The board is responsible for the control and supervi- 
sion of the development, application and use of atomic energy. The 
board is also considered necessary to enable Canada to participate 
effectively in measures of international control of atomic energy. 


9309 (INIS-mf-12611) Report of provincial working group 
8: The upper limit for detailed nuclear emergency planning. 
Jun 1988 157p. Order Number DE90631539. Source: NTIS (US 
Sales Only), PC A08/MF A01. 

Summary of Recommendations: The Working Group recom- 
mends that two tiers of emergency planning are needed: (i) the 
first tier (termed the Maximum Planning Accident or MPA) provides 
detailed planning for accidents which can be quantitatively deter- 
mined to be as low as once in 10° station-years. For this tier the 
Working Group recommends that planning assure public exposure 
to radioactive doses be kept less than the Protective Action Levels; 
(ii) the second tier (termed the Worst Credible Radiation Emission 
or WCRE) provides planning for accidents which are lower in fre- 
quency or whose frequency cannot be quantified (gross human 
error or hostile action). For this tier the Working Group recom- 
mends planning to protect against the onset of early mortality 
(death) in a member of the public. The Working Group recom- 
mends that for detailed planning of emergency measures to provide 
a safety net in case of engineering failures (the Maximum Planning 
Accident), the maximum doses given as a function of time and dis- 
tance in Tables 6.2, 6.3, and 6.4 of the Report be used for the 
Pickering, Bruce, and Darlington stations respectively. The Working 
Group recommends that for planning of emergency measures to 
deal with the possible effects of a Worst Credible Radiation Emis- 
sion the doses given as a function of time and distance in Tables 
7.2 and 7.3 of the Report be used for the Pickering, Bruce and 
Darlington stations. The Working Group recommends that the only 
planning that should be done for this type of emission is to prevent 
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early morbidity or mortality, for which we recommend threshold lev- 
els to be taken as 50 rem whole body or 3000 rem thyroid for early 
morbidity and 150 rem whole body for early mortality. 


9310 (INIS-mf-12648) Atomic Energy (factories) rules: 
1988. Atomic Energy Regulatory Board, Bombay (India). 1988vp. 
Order Number DE90634371. Source: NTIS (US Sales Only), PC 
A; OSTI; INIS. 

These rules are made by the Central Government under the 
Factories Act, 1948 and extend to all factories engaged in carrying 
out the purposes of the Atomic Energy Act, 1962. The rules cover 
the requirements of inspecting staff, health aspects, personnel 
safety, personnel welfare, ‘working hours, employment of young 
persons, special provisions in case of dangerous manufacturing 
processes or operations, supplemental rules for administrative as- 
pects and special powers of competent authority. (M.G.B.). 


9311 (INIS-mf—12683) Pakistan nuclear safety and radia- 
tion protection ordinance-1984. Pakistan Atomic Energy 
Commission, Islamabad (Pakistan). 1984 5p. Order Number 
DE90637371. Source: NTIS (US Sales Only), PC AO2/MF A01; 
OSTI; INIS. 

An act to provide the regulations of nuclear safety and radiation 
protection in Pakistan has been explained. A legal and licensing 
procedure to handle production of nuclear materials, processing, 
storage of radioactive products and wastes has been described un- 
der this regulation. (A.B.). 


9312 (INIS-mf-12717, pp. 43-59) Principles and experience 
in safe regulation in Czechoslovakia. Kriz, Z. (Ceskosiovenska 
Komise pro Atomovou Energii, Prague (Czechoslovakia)). 
Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1989. 379p. (CONF-8811346—: Czechoslovak- 
British nuclear power seminar, Brno (Czechoslovakia), 8-9 Nov 
1988). In Czechoslovak-British nuclear power seminar. Order 
Number DE91606020. Source: NTIS (US Sales Only), PC A17/MF 
A01; OSTI; INIS. 

The main features of the Czechoslovak nuclear power pro- 
gramme are outlined. It includes utilization of NPP’s with proven 
design, a high degree of standardization and a high share of 
domestic industry and close cooperation with the USSR. Compe- 
tence, position and organization of regulatory bodies are described 
with emphasis on safe regulation from the nuclear safety point of 
view, which is the responsibility of the Czechoslovak Atomic En- 
ergy Commission. The major aspects of regulatory activity (review 
and assessment, licencing process, inspection and enforcement, 
regulations) are discussed in detail and methods and experiences 
gained are described. Other regulatory activities (operating person- 
nel, emergency planning, research information) are also 
mentioned. (author). 6 refs. 


9313 (INIS-XN-204) Atomic Energy Control Act, c A.19, 
s.1. 1985 4p. (In English, French). Order Number DE90627075. 
Source: NTIS (US Sales Only), PC AO02/MF A01; OSTI; INIS. 

The Revised Statutes of Canada 1985 entered into force on 12 
December 1988, revoking the previous Atomic Energy Control Act 
and replacing it with a new version. The new Act (Chapter A-16 of 
the Revised Statutes) updates the previous text and makes some 
linguistic corrections. The Atomic Energy Control Act establishes 
the Atomic Energy Control Board and sets out its duties and pow- 
ers which include, in particular, the making of regulations for 
developing, controlling and licensing the production, application 
and use of atomic energy. 


9314 (INIS-XN-222) Decree No. 29/88 of 8 September on 
the national uranium undertaking, EP (ENU). Sep 1988 2p. (in 
Portuguese). Order Number DE90627104. Source: NTIS (US 
Sales Only), PC A02/MF A01; OSTI; INIS. 

Published in the Diario da Republica - | Serie. 

This Decree expands the activities of the National Uranium Un- 
dertaking (ENU). It empowers ENU to work in fields other than 
uranium and to participate financially in public or private compa- 
nies. 


9315 (INIS-XN-224) Order of 30 December 1988 in devel- 
opment of Royal Decree 1522/1984, issued on 14 July, 
authorizing the constitution of the company Empresa Nacional! 
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de Residuos Radiactivos, SA (ENRESA). Dec 1988 3p. Trans- 
lated from Order of 30th December 1988. Original Spanish text 
attached. Order Number DE90627105. Source: NTIS (US Sales 
Only), PC AO2/MF A01; OSTI; INIS. 

Translated from Order of 30th December 1988. Original Spanish 
text attached. 

This Order was made in pursuance of Royal Decree No. 1522/ 
1984 which set up the National Radioactive Waste Company (Em- 
presa Nacional de Residuos Radiactivos - ENRESA). ENRESA has 
overall responsibility for radioactive waste management and its du- 
ties include identification and operation of sites for the interim and 
final storage of radioactive waste, which necessarily has an inci- 
dence on the areas selected. The Order authorises ENRESA, in 
the discharge of its tasks, to assign funds to local councils on 
whose municipal territory are located installations specifically de- 
signed for the storage of radioactive waste. 


9316 (INIS-XN-225) 13352 - Royal decree 643/1989 of 2 
June partly amending the Statute of the Nuclear Safety Coun- 
cll. Jun 1989 2p. (in Spanish). Order Number DE90627106. 
Source: NTIS (US Sales Only), PC A02/MF A01; OSTI; INIS. 

Published in the Boletin Oficial del Estado. 

The Nuclear Safety Council (Consejo de Seguridad Nuclear) is 
the national body competent for all nuclear safety and radiation 
protection questions and is assisted in its work by different Direc- 
torates. This Decree provides for a reorganisation of the Council's 
work and amends a provision in the Statute concerning the Techni- 
cal Directorate. In particular, it sets up several Subdirectorates 
under its responsibility: the Subdirectorates for Nuclear Power 
Plants, for Radioactive and Nuclear Fuel Cycle Installations, for 
Radiation Protection, for Analysis and Evaluation, for Siting and for 
Co-operation Programmes at national and international levels. 


9317 (INIS-XN—229) Atomic Energy Act 1989. May 1989 
8p. Order Number DE90627076. Source: NTIS (US Sales Only), 
PC A02/MF A01; OSTI; INIS. 

This Act was brought into force by the Atomic Energy Act 1989 
(Commencement) Order 1989, S.I. 1989 No 1317. 

This Act, which entered into force on 1 september 1989, con- 
tains a series of provisions dealing with different subjects: increase 
of public financing for British Nuclear Fuels pic, amendment of the 
Nuclear Installations Act 1965 regarding the powers of the Health 
and Safety Executive to recover expenses directly from nuclear op- 
erators and obligation of the UKAEA to take out insurance or other 
financial security to cover its liability and finally, measures to en- 
able the UK to ratify the IAEA Convention on Assistance in Case 
of a Nuclear Accident or Radiological Emergency. 


9318 (INIS-XN—233) Decree-law no 348/89 on protection 
against ionizing radiation. Oct 1989 4p. (In Portuguese). Order 
Number DE90627107. Source: NTIS (US Sales Only), PC A02/MF 
A01; OSTI; INIS. 

Published in Diario Da Republica - | Serie. 

This Decree-Law sets up a National Commission for Protection 
against Radiation (Comissao Nacional de Proteccao contra Radia- 
coes - CNPCR) within the General Directorate for Health in the 
Health Ministry. The Commission has advisory functions covering 
protection against ionizing radiation resulting from all nuclear activi- 
ties. It will make recommendations on harmonizing national 
radiation protection regulations with those of other European 
Community Member States and in accordance with Community Di- 
rectives in this field. The Decree-Law repeals Decree-Law No 44 
060 of 25 November 1961 and Decree-Law No 45 132 of 13 June 
1963 on radiation protection. 


9319 (INIS-XN-234) SFS 1988:523 Ordinance on instruc- 
tions for the State Nuclear Power Inspectorate. Jun 1988 3p. 
(In Swedish). Order Number DE90627108. Source: NTIS (US 
Sales Only), PC A02/MF A01; OSTI; INIS. 

This Ordinance of 2 June 1988 sets out the duties of the State 
Nuclear Power Inspectorate and repeals the Ordinance SFS 
1974:427 originally defining its tasks. The Inspectorate is the cen- 
tral authority in Sweden regarding nuclear safety. It is responsible 
for monitoring developments on nuclear safety matters; taking ini- 
tiatives on measures to improve safety in nuclear installations and 
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in handling and transport of nuclear materials; informing the gen- 
eral public on activities relating to nuclear safety. 


9320 (INIS-XN-235) SFS 1987:1100 Ordinance on rules on 
responsibilities of administrations. Dec 1987 5p. (In Swedish). 
Order Number DE90627109. Source: NTIS (US Sales Only), PC 
A02/MF A01; OSTI; INIS. 

This Ordinance of 26 November 1987 contains rules on respon- 
sibilities and decision-making common for public authorities in 
Sweden. 


9321 (INIS-XN—236) SFS 1988:524 Ordinance on instruc 
tions for the Advisory Board on Nuclear Waste. Jun 1988 3p. 
(In Swedish). Order Number DE90627110. Source: NTIS (US 
Sales Only), PC AO2/MF A01; OSTI; INIS. 

@This Ordinance of 2 June 1988 sets out the duties of the Advi- 
sory Board on Nuclear Waste and repeals an Ordinance SFS 
1985:686 on the same subject. This Board is the expert advisory 
and consultative body in Sweden on nuclear waste and on de- 
comissioning of nuclear installations. 


9322 (INIS-XN-237) SFS 1988:296 Ordinance on instruc- 
tions for the Nuclear Fuels Board. Jun 1988 2p. (in Swedish). 
Order Number DE90627111. Source: NTIS (US Sales Only), PC 
A02/MF A01; OSTI; INIS. 

This Ordinance of 19 May 1988 sets out the duties of the State 
Nuclear Fuels Board and repeals Ordinance SFS 1981:672 estab- 
lishing the Board and defining its tasks. The Board is the central 
authority in Sweden for supervising research and development in 
the field of spent nuclear fuels. It is responsible for monitoring de- 
velopments in the handling and final disposal of spent nuclear fuels 
and the resulting nuclear wastes, as well as in the decomissioning 
and dismantling of reactors, and informing the public on such activ- 
ities. 


9323 (INIS-XN-—238) SFS 1988:295 Ordinance on instruc- 
tions for the State Institute for Radiation Protection. Jun 1988 
3p. (In Swedish). Order Number DE90627112. Source: NTIS (US 
Sales Only), PC AO2/MF A01; OSTI; INIS. 

This Ordinance of 19 May 1988 sets out the duties of the State 
Institute for Radiation Protection, giving the Director General of the 
Institute greater powers. It repeals Ordinance SFS 1978:481 on the 
same subject. The Institute is the central administrative authority 
regarding protection against ionizing and non-ionizing radiation. In 
particular, the Institute provides guidance on radiation protection to 
the public authorities responsible for protection of the public, should 
an accident occur in nuclear installations within or outside Sweden. 


9324 (INIS-XN—240) S.I. No 319 of 1973, Nuclear Energy 
(An Bord Fuinnimh Nuicleigh) Act, 1971 (Commencement) Or- 
der, 1973. Nov 1973 1p. Order Number DE90638684. Source: 
NTIS (US Sales Only), PC A02/MF A01; OSTI; INIS. 

Text in Irish provided. 

This Order provides for the bringing into force of the Nuclear En- 
ergy (An Bord Fuinnimh Nuicleigh) Act 1971 on 30 November 
1973. (NEA). 


9325 (INIS-XN—255) Agreement between the Swiss 
Federal Council and the European Organisation for Nuclear re- 
search to determine the legal status of that Organisation in 
Switzerland. Switzerland. Jun 1955 14p. (In French). Order Num- 
ber DE91602641. Source: NTIS (US Sales Only), PC A03/MF A01; 
OSTI; INIS. 

This Agreement provides for the privileges and immunities of 
CERN in Switzerland and for cooperation between the Swiss au- 
thorities and that Organisation (NEA). 


9326 (INIS-XN—256) Federal Act on the peaceful uses of 
atomic energy and protection against radiation. Switzerland. 
Dec 1959 16p. (In French). Order Number DE91602642. Source: 
NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

This is a framework Act regulating the peaceful uses of atomic 
energy in Switzerland. It establishes a licensing and control system 
for the construction and operation of nuclear installations, transport 
and possession of nuclear substances as well as for other nuclear 
activities. The Act also defines the measures for protection against 
ionizing radiation and contains a series of provisions sanctioning 





any actions jeopardising nuclear safety or violating the Act itself. 
Chapter 4 (Sec. 12-18) dealing with nuclear third party liability is 
repealed and replaced by the Act of 1979 on nuclear third party lia- 
bility. (NEA). 


9327 (INIS-XN-263) Ordinance on the body responsible 
for taking measures in case of increased radioactivity 
(OROIR). Switzerland. Apr 1987 11p. (In French). Order Number 
DE91602669. Source: NTIS (US Sales Only), PC A03/MF A01; 
OSTI; INIS. 

This Ordinance, based on atomic energy legislation, public 
safety, military organisation and the defense council, replaced a 
previous ordinance of 1966 on alert in case of increased radioac- 
tivity. It sets up the body responsible for this work and describes 
the tasks to be performed in case of an occurrence which could 
create hazards for the population due to increased radioactivity. If 
a Swiss nuclear installation creates such a hazard, the 1982 Ordi- 
nance on emergency measures in the neighbourhood of nuclear 
installations also applies. The Ordinance entered into force on 1 
May 1987 (NEA). 


9328 (INIS-XN-267) Ordinance on the National Emer- 
gency Station. Switzerland. Oct 1984 4p. (In French). Order 
Number DE91602670. Source: NTIS (US Sales Only), PC A02/MF 
A01; OSTI; INIS. 

This Ordinance concerns the National Emergency Station (CE- 
NAL) which is responsible for raising the alarm with the authorities 
and the population, in particular, in case of radioactivity (atomic ex- 
plosion, nuclear accident). The Ordinance provides for the duties of 
CENAL, its operation and cooperation with other national agencies. 
(NEA). 
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9329 (INIS-XN-268) Ordinance on agreements supple- 
mentary to the Safeguards Agreement concluded in 
accordance with the Non-Proliferation Treaty. Switzerland. Aug 
1978 1p. (In French). Order Number DE91602671. Source: NTIS 
(US Sales Only), PC A02/MF A01; OSTI; INIS. 

This Ordinance, in particular, enables the Federal Department of 
Transport, Communications and Energy to conclude additional 
agreements with IAEA in furtherance of the Safeguards Agreement 
concluded with that Agency. The Ordinance entered into force on 1 
October 1978. (NEA). 


9330 (INIS-XN—271) Agreement between the Swiss Fed- 
eral Council and the Government of the French Republic on 
exchange of information in case of an accident that might 
have radiological . Switzerland. Oct 1979 3p. (in 
French). Order Number DE91602672. Source: NTIS (US Sales 
Only), PC A02/MF A01; OSTI; INIS. 

This Agreement which came into force by an exchange of notes 
on 13 December 1979 provides in particular, for the setting up of a 
mechanism for communications on emergency situations in the 
territories of both countries which are likely to have radiation con- 
sequences. Mutual alarm centres will be set up both in France and 
in Switzerland, and representatives of each country may be ap- 
pointed to the competent services of the other country. Information. 
on emergency situations must be supplemented by additional data 
on existing or planned measures to protect the population in the 
country concerned. (NEA). 
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See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
ARSENIC ALLOYS 
BERYLLIUM ALLOYS 
BORON ALLOYS 
CADMIUM ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
HEAT RESISTING ALLOYS 
INDIUM ALLOYS 
IRON ALLOYS 
LEAD ALLOYS 
LITHIUM ALLOYS 
MAGNESIUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
SCANDIUM ALLOYS 
SILICON ALLOYS 
TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
ZIRCONIUM ALLOYS 
16:7746 (PA;CA) 


ALUMINIUM ALLOYS 


RADON 222 

THORIUM 229 

URANIUM 234 

URANIUM 235 

URANIUM 238 

Annual report on long-term dose-response studies of inhaled or 

injected radionuclides, October 1, 1988-September 30, 1989, 
16:8487 (R;US) 


ALPHA DETECTION 


Detection alpha particles and Cf-252 fission fragments with 
track solid detectors and with surface barrier detectors: effi- 
ciency determination, 16:8086 (IA;BR;In Portuguese) 


ALPHA REACTIONS 


Onset of neutron single-particle strengths in the tin isotopic 
chain, 16:8823 (R;FR) 

Study of helium-proton collision with application to elastic recoil 
spectrometry, 16:8778 (R;FR;In French) 


ALPHA-BEARING WASTES 


Cost benefit analysis of waste compaction alternatives at 
Lawrence Livermore National Laboratory: Final draft, 16:7198 
(R;US) 

Expert system for transuranic waste assay, 16:7211 (R;US) 

In Situ Vitrification Treatability Study Work Plan, 16:7142 (R;US) 

Oak Ridge National Laboratory Transuranic Waste Certification 
Program, 16:7115 (R;US) 

Oak Ridge National Laboratory contact-handied Transuranic 
Waste Certification Program pian: Revision 2, 16:7116 (R;US) 

Process development for remote-handied mixed-waste treat- 
ment, 16:7122 (R;US) 

Technologies for sorting, assaying, classifying, and certifying 
transuranic waste within the United States, 16:7113 (R;US) 

The cement solidification systems at LANL, 16:7162 (R;US) 

Waste Isolation Pilot Plant Site Environmental Report for calen- 
dar year 1989, 16:7138 (R;US) 

Waste drum gas generation sampling program at Rocky Flats 


during FY 1989, 16:7188 (R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 


ALUMINIUM 


Assessment of tree toxicity near the F- and H-Area seepage 
basins of the Savannah River Site, 16:8506 (R;US) 

Dynamical behavior of the implant profile during ion implanta- 
tions at elevated temperatures, 16:7686 (R;US) 

Elastic shear modulus: Fits to data and extrapolation to large 
compressions and negative pressure, 16:7725 (R;US) 

Orientation dependence of bremsstrahlung yield from laminar 
structure, 16:9007 (IA;SU;In Russian) 


ALUMINIUM 27 TARGET 


Very hot nuclear systems and their binary and multifragment de- 
cay, 16:8766 (R;US) 

Zero degree measurements of isotopic distributions in 44 
MeV/u®®Kr- induced reactions for the production of nuclei far 


Fluidized-bed combustion: Technology status report, 16:6997 
(R;US) 

NickeVmetal hydride rechargeable battery technology assess- 
ment: prognosis for load-conditioner use, 16:7548 (R;JP;In 


from stability, 16:8814 (R;FR) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 


Japanese) 


The contribution of electronic energy losses to radiation damage 


in metallic materials, 16:7742 (RA;FR) 


Thermal spike model of ion-induced grain growth, 16:7701 (R;US) 


ALPHA DECAY RADIOISOTOPES 

See also AMERICIUM 241 
LEAD 204 
LEAD 210 
NEPTUNIUM 237 
PLUTONIUM 236 
PLUTONIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
POLONIUM 210 
POLONIUM 214 
POLONIUM 218 
RADIUM 226 


Effect of aluminum concentration and boron dopant on environ- 
mental embrittlement in FeAl aluminides, 16:7689 (R;US) 

In situ recrystallization by transmission electron microscopy of 
the 7050 aluminum alloy, 16:7716 (1;BR) 

Large-strain quasi-static compression materials tests in support 
of penetration modeling research, 16:7739 (R;US) 

Li overlayer formation, oxidation and sputtering characteristics 
of Al-Li alloys and W/Al-Li composites for fusion applications, 
16:9147 (R;US) 

Microstructure and mechanical properties of NizAl-based alloys 
reinforced with particulates, 16:7809 (R;US) 

Microstructure and mechanical properties of P/M [powder metal- 
lurgy] Fe3Al alloys, 16:6949 (R;US) 

Solid-particle erosion of aluminum/particulate ceramic compos- 
ites, 16:7682 (R;US) 

The role of twinning in brittle fracture of Ti-aluminides, 16:7691 
(R;US) 

The stability of irradiation-induced defects in NigAl, 16:7690 
(R;US) 
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ALUMINIUM BASE ALLOYS 


ALUMINIUM BASE ALLOYS 

Chloride removal from plutonium-aluminum alloy dissolver solu- 
tion prior to purex solvent extraction, 16:7103 (R;US) 

Effects of neutron irradiation on low temperature strength of alu- 
minum alloys and their electron beam welded joints, 16:7724 
(R;JP;In Japanese) 

The aluminium-scandium-lithium-magnesium system as a poten- 
tial source of superplastically formable alloys, 16:7730 (R;US) 

The application of neutron radioscopy to lithium-aluminum alloy 
target elements, 16:7283 (R;US) 


ALUMINIUM CHLORIDES 
Correlations between structure, spectra, and thermodynamics in 
solutions of cobalt chloride in sodium tetrachloroaluminates, 
16:7880 (R;US) 
ALUMINIUM COMPOUNDS 
See also ALUMINIUM CHLORIDES 
ALUMINIUM HYDRIDES 
ALUMINIUM NITRIDES 
ALUMINIUM OXIDES 
First-principles investigation of mechanical behavior of B2 type 
aluminides: FeAl and NiAl, 16:7696 (R;US) 
Metal hydride compacts for hydrogen isotope separation, 
16:7904 (R;US) 
ALUMINIUM HYDRIDES 
Initial report on molecular modeling of metal hydrides: Revision 
1, 16:7802 (R;US) 
Molecular modeling of metal hydrides: 2. Calculation of lattice 
defect structures and energies utilizing the Embedded Atom 
Method, 16:7803 (R;US) 


ALUMINIUM IONS 
Recombination x-ray laser experiments using exploding ribbon 
Al targets, 16:7995 (R;US) 
ALUMINIUM ISOTOPES 
Nuclear reactions and electromagnetic dissociation of ®Li, °Li, 
"Lj at 100 MeV/n, 16:8785 (R;FR) 


ALUMINIUM NITRIDES 

Grain structure and growth of dispersed phase BN-AIN coatings 

grown via chemical vapor deposition, 16:7763 (R;US) 
ALUMINIUM OXIDES 

See also SPINELS 

An innovative demonstration of high power density in a compact 
MHD [magnetohydrodynamic] generator: Final report, 
16:7597 (R;US) 

Behavior of alumina particles in atmospheric pressure plasma 
jets, 16:7781 (R;US) 

Direct conversion of methane to Cz’s and liquid fuels: Final 
technical progress report for the period October 1, 1987— De- 
cember 31, 1989, 16:6936 (R;US) 

Direct conversion of methane to C,’s and liquid fuels: Seventh 
quarterly technical progress report, April 1—-June 30, 1989, 
16:6935 (R;US) 

Direct conversion of methane to Co's and liquid fuels: Third 
quarterly technical progress report, April 1-June 30, 1988, 
16:6934 (R;US) 

Dynamic compaction of combustion synthesized TiC-Al,O3 
composite, 16:7822 (R;US) 

Electron microscopy study of MOCVD-grown TiO, thin films and 
TiO2/AlzOz interfaces, 16:7698 (R;US) 

In-situ observations of high temperature surface processes on 
a-alumina bulk crystals, 16:7762 (R;US) 

Microstructure and properties of alumina-whisker-reinforced 
tetragonal zirconia polycrystal matrix composites, 16:7815 
(R;US) 

Surface modifications of crystalline AlpO3 and SiO2 induced by 
energetic heavy ions, 16:7798 (RA;FR) 

ALUMINUM 
See ALUMINIUM 


ALVEOLI (PULMONARY) 
See LUNGS 


AMBIENT TEMPERATURE 
Ambient weather model research and development: Final re- 
port, 16:8134 (R;US) 
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AMERICAN SAMOA 
Renewable energy plan of action for American Samoa, 16:7596 
(R;US) 
AMERICIUM 
Laser-induced photoacoustic spectroscopy for the speciation of 
transuranic elements in natural aquatic systems, 16:8244 
(R;DE) 
AMERICIUM 241 
1989 environmental monitoring report, Tonopah Test Range, 
Tonopah, Nevada, 16:8173 (R;US) 
AMERICIUM ALLOYS 
Chloride removal from plutonium-aluminum alloy dissolver solu- 
tion prior to purex solvent extraction, 16:7103 (R;US) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMMONIA 
CARS diagnostics on a photochemical reactor for IR laser in- 
duced production of Si and SigN4 powders, 16:7784 (R;IT) 
Innovative clean coal technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Quarterly report No. 1, July-September 1990, 
16:6977 (R;US) 
Synthesis of high purity sinterable SigN4 powders: Final report, 
16:7794 (R;US) 
AMMONIUM COMPOUNDS 
Ammonium silicate diagenesis and its influence on the interpre- 
tation of fixed-ammonium anomalies as an exploration tool: 
Progress report, July 1, 1989-November 30, 1990, 16:7030 
(R;US) 
AMPLIFICATION 
Wavelength control of visible light laser diodes, 16:7979 
(R;JP;In Japanese) 
AMPLIFIERS 
See also MICROWAVE AMPLIFIERS 
A simplified, improved method for making amplifier equivalent 
noise charge measurements using a new generation digitizing 
oscilloscope, 16:8042 (R;US) 
AMYLUM 
See STARCH 
ANADROMOUS FISHES 
See also SALMON 
Augmented fish health monitoring in Idaho: 
1989-1990, 16:8423 (R;US) 
Augmented fish health monitoring: Annual report, 1989, 
16:8422 (R;US) 
ANALOG-TO-DIGITAL CONVERTERS 
Performance of flash ADCs in the 100 MHz range: |. Test bench 
and preliminary results, 16:8049 (R;US) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 
ANGRA-2 REACTOR 
Conversion of nuclear power plants into natural gas plant: dis- 
making the disinformation, 16:7568 (|;BR;In Portuguese) 
ANHYDRIDES 
[Photoexcited charge pair escape and recombination]: Progress 
report, 16:7887 (R;US) 
ANIMAL TISSUES 
See also RETICULOENDOTHELIAL SYSTEM 
Power Burst Facility/Boron Neutron Capture Therapy Program 
for cancer treatment: Monthly bulletin, August 1990: Volume 
4, No. 8, 16:8283 (R;US) 
Power Burst Facility/Boron Neutron Capture Therapy program 
for cancer treatment, Volume 4, No. 7: Monthly bulletin, July 
1990, 16:8282 (R;US) 
ANIMALS 
See also INVERTEBRATES 
The Idaho National Engineering Laboratory site environmental 
report for calendar year 1989, 16:8143 (R;US) 
ANIONS 
Chloride anion exchange coprocessing for recovery of pluto- 
nium from pyrochemical residues and Cs2PuCl, filtrate, 
16:7109 (R;US) 


Annual report, 





ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 

ANNULAR CORE RESEARCH REACTOR 
See ACPR REACTOR 

ANNULAR SPACE 

Downflow dryout in a heated ribbed vertical annulus with a co- 
sine power profile (Results from test series ECS-2, WSR, and 
ECS-2cE), 16:7453 (R;US) 

ANODES 

MCFC materials research at the Netherlands Energy Research 
Foundation ECN, 16:7606 (RA;NL) 

Planar SOFC development at the Netherlands Energy Research 
Foundation ECN, 16:7609 (RA;NL) 

ANTHRACENE 

Catalysis and co-catalysis of bond cleavages in coal and coal 
analogs: Quarterly report, August 1—October 31, 1990, 
16:6971 (R;US) 

Coalification by clay-catalyzed oligomerization of plant 
monomers: Progress report, April 1, 1990—June 30, 1990, 
16:6963 (R;US) 

The sorption of humic acids to mineral surfaces and their roles 
in contaminant binding, 16:8215 (R;US) 

ANTI-B NEUTRAL MESONS 
Recent CLEO results on bottom and charm, 16:8655 (RA;US) 


ANTIBODIES 
See also MONOCLONAL ANTIBODIES 
Genetic algorithms and the immune system, 16:8426 (R;US) 
ANTIPROTON BEAMS 
Experiments with Fermilab polarized proton and antiproton 
beams, 16:8012 (R;US) 
ANTIREFLECTION COATINGS 
A novel perfluorinated AR [antireflective] and protective coating 
for KDP [potassium dihydrogen phosphate] and other optical 
materials, 16:7848 (R;US) 
AORTA 
Revealing aorta coarctation by means of MR-tomography, 
16:8364 (IA;SU;In Russian) 
APPARATUS 
See EQUIPMENT 


APPENDIX (VERMIFORM) 
See LARGE INTESTINE 


AQUATIC ECOSYSTEMS 

See also WETLANDS 

A study of post-thermal recovery of the macroinvertebrate com- 
munity of Four Mile Creek June 1985—September 1987, 
16:7442 (R;US) 

Effect of salinity and metals on radionuclide buildup by marine 
algae, 16:8234 (IA;SU;In Russian) 

[Radiological assessments of radionuclide releases]: Foreign 
trip report, November 30, 1990—December 15, 1990, 16:8204 
(R;US) 

AQUATIC ORGANISMS 

See also FISHES 

Entrainment sampling at the Savannah River Site (SRS) Savan- 
nah River water intakes (1991), 16:7443 (R;US) 

Significance of artificial radioisotopes in formation of dose loads 
on hydrobionts in freshwater ecosystems, 16:8233 (IA;SU;In 
Russian) 

AQUIFERS 

Aquifer Characteristics Data Report for the Weldon Spring Site 
chemical plant/raffinate pits and vicinity properties for the 
Weldon Spring Site Remedial Action Project, Weldon Spring, 
Missouri, 16:7130 (R;US) 

Boise Geothermal Aquifer Study: Final report, 16:7330 (R;US) 

Cordevole River Basin (Italy) trace elements distribution, 
16:8229 (R;IT;In Italian) 

Impact of surface water recharge on the design of a groundwa- 
ter monitoring system for the Radioactive Waste Management 
Complex, Idaho National Engineering Laboratory, 16:8228 
(R;US) 

Summary of seasonal thermal energy storage field test projects 
in the United States, 16:7543 (R;US) 


ARCHAEOLOGICAL SPECIMENS 

Radiocarbon dating of archaeological geological and groundwa- 

ter samples, 16:7873 (R;VN) 
ARCHAEOLOGY 

Thermoluminescence as a dating method applied to the Mo- 

rocco Neolithic, 16:7874 (R;FR;in French) 
ARGENTINA 

Causes and consequences of the recent power crisis in Ar- 

gentina, 16:7580 (IA;BR;in Spanish) 
ARGON 

Double differential stopping powers of 1.4 MeV/U U%%* in Ne 
and Ar derived from electron production and multiple ioniza- 
tion cross sections, 16:8576 (RA;FR) 

ARGON 31 

Spectroscopy of light neutron deficient nuclei: °'Ar and 27S de- 

cays, 16:8798 (R;FR) 
ARGON 40 REACTIONS 

Experimental study performed with Diogene detector on the 
proton-proton and fragment-fragment correlations at small 
relative momentum, in the Ne + nucleus and Ar + nucleus col- 
lisions, between 200 and 1000 MeV per nucleon, 16:8770 
(R;FR;In French) 

ARGON IONS 

Energy deposition by energetic heavy-ions in matter, 16:8898 
(RA;FR) 

Kinetics of multicharged recoil ions produced in swift heavy ion 
atom collisions, 16:8582 (RA;FR) 

ARID LANDS 

Remote sensing and hydrologic modeling of arid watersheds: A 
scale analysis: Final report, July 15, 1986—August 31, 1990, 
16:7218 (R;US) 

ARIZONA 

Final environmental assessment: Los Reales 115 kV transmis- 
sion line alternative routes: Tucson aqueduct: Phase B, 
Central Arizona project, 16:7540 (R;US) 

ARRAY PROCESSORS 

A killer micro attack on 3D neutron transport, 16:9289 (R;US) 

BBN TC2000 architecture and progamming models, 16:9287 
(R;US) 

Gauss elimination: A case study on parallel machines, 16:9288 
(R;US) 

The design of a scalable, fixed-time computer benchmark, 
16:9265 (R;US) 

ARSENIC 66 

Search for proton radioactivity in As, Br and 7’Y, 16:8815 

(R;FR) 
ARSENIC ALLOYS 

Measurements of T, temperatures of supersaturated Si-As al- 

loys, 16:7738 (R;US) 
ARSENIC COMPOUNDS 
The preparation of InAsSb/inSb SLS [strained-layer superiat- 
tice] and InSb photodiodes by MOCVD, 16:7840 (R;US) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ARTERIES 

See also AORTA 

Roentgenoendovascular interventions in treatment of urinary 
bladder neoplasms, 16:8365 (IA;SU;In Russian) 

Use of roentgenoendovascular interventious in treatment of 
prostate neoplasms, 16:8363 (IA;SU;In Russian) 

ASBESTOS 

[Asbestos management]: Foreign trip report, August 25, 1989- 

September 10, 1989, 16:7619 (R;US) 
ASHES 

See also FLY ASH 

Emission assessment from full-scale co-combustion tests of 
binder- enhanced dRDF pellets and high sulfur coal at Ar- 
gonne National Laboratory, 16:7291 (R;US) 

Field study of disposed wastes from advanced coal processes: 
Quarterly Technical progress report, May 1990—July 1990, 
16:6990 (R;US) 

First step towards an expert system concerning the prediction of 
the slagging and fouling behaviour of fuels and furnaces, 
16:7009 (RA;Fl) 
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ASHES 


Gas turbine component screening program: Volume 1, Develop- 
ment of MS6001 combustion system for coal water slurry 
combustion: Final report, 16:6989 (R;US) 

Radiative heat transfer in PC [pulverized coal] furnaces burning 
deeply cleaned coals, 16:6987 (R;US) 

Test series A2.2/A2.3 report: Volume 1, Main report: Final re- 
port, 16:6993 (R;US) 

Utilization of high calcium oxide and alkalimetal content fuels at 
thermal power plants, 16:7929 (RA;Fl) 

ASHING (DRY) 
See DRY ASHING 
ASPERGILLUS 

Citric acid fermentation by Aspergillus niger: Induction of high 
yielding mutants with the help of radiation, combination treat- 
ments, protoplast fusion and genetic engineering, 16:8440 
(RA;XA) 

Nuclear techniques in the improvement of traditional amylase fer- 
mentation practice on cassava in Thailand, 16:8435 (RA;XA) 

ASPHALTENES 

Configurational diffusion of coal macromolecules: Quarterly 
progress report, September 15—December 15, 1990, 16:6972 
(R;US) 

ASPHALTS 

See also ASPHALTENES 

Evaluation of western and eastern shale oil residua as asphalt 
pavement recycling agents, 16:7089 (R;US) 

ASTROPHYSICS 

High energy physics and cosmology: [Annual technical 
progress report], July 1, 1990—May 31, 1991, 16:8523 (R;US) 

High energy physics and cosmology: [Annual technical progress 
report], June 1, 1988—May 31, 1989, 16:8522 (R;US) 

Research in nuclear astrophysics: Stellar collapse and 
supernovae: Technical progress report, December 1, 1989- 
November 30, 1990, 16:8856 (R;US) 

[High energy physics and cosmology]: Progress report, [June 1, 
1987—May 31, 1988], 16:8521 (R;US) 

ATF TORSATRON 

Electron temperature measurements on ATF using electron cy- 
clotron emission, 16:9126 (RA;JP) 

Overview of recent results from the Advanced Toroidal Facility, 
16:9192 (RA;JP) 

Overview of the ATF-II studies, 16:9182 (RA;JP) 

Resistive MHD stability studies for ATF plasmas during opera- 
tion in the second stability regime, 16:9120 (RA;JP) 

ATMOSPHERIC CIRCULATION 

Interseasonal air-sea interactions in the OSU [Oregon State 
University] coupled upper ocean-atmosphere GCM [general 
circulation model], 16:8178 (R;US) 

ATMOSPHERIC EXPOSURE CHAMBERS 

See EXPOSURE CHAMBERS 

ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 
ION-ATOM COLLISIONS 

International bulletin on atomic and molecular data for fusion. 

No. 41, 16:8563 (I;XA) 
ATOM-ATOM COLLISIONS 

Theoretical atomic collision physics: Progress report, 1990- 

1991, 16:8560 (R;US) 
ATOMIC BEAM SOURCES 

Development of a hydrogen and deuterium polarized gas target 
a — in storage rings: [Progress report], 16:8059 
(R;US) 

ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC ENERGY 

See NUCLEAR ENERGY 
ATOMIC ENERGY AGREEMENTS 

The International Atomic Energy Agency - IAEA, 16:9305 

(I;BR;In Portuguese) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS 

2p populations of highly charged krypton ions in carbon foils, 

16:8580 (RA;FR) 
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ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 


ATOMIC WEAPONS 
See NUCLEAR WEAPONS 


ATOMS 
Copper contamination effects on hydrogen-air combustion un- 
der SCRAMJET [supersonic combustion ramjet] testing 
conditions, 16:7286 (R;US) 
Resonant excitation of the atom passing near the metal surface, 
16:8957 (IA;SU;In Russian) 
X-ray and Auger transitions in atoms and ions: Revision 1, 
16:8586 (R;US) 
ATP 
Changes in ATP and isocitrate dehydrogenase in the CaNT tu- 
mour following X-irradiation, 16:8460 (IA;ZA) 


ATR REACTOR 
Neutron spectrum studies in the ATR [Advanced Test Reactor], 
16:8904 (R;US) 
ATTITUDES OF THE PUBLIC 
See PUBLIC OPINION 


AUSTENITIC STEELS 
See also STEEL-CR17NI12MO3 
STEEL-CR25NI20 

First wall and divertor performance and lifetime analysis for the 
US ITER design, 16:9151 (R;US) 

Irradiation-assisted stress corrosion cracking of fusion reactor 
material, 16:9232 (R;US) 

Stress corrosion cracking of candidate structural materials un- 
der simulated first-wall/aqueous coolant environments, 
16:9141 (R;US) 

AUSTRIA 

The text of an agreement between the International Atomic En- 
ergy Agency and the Federal Government of the Republic of 
Austria regarding the Laboratories at Seibersdorf, 16:9298 
(R;XA) 

AUTOMOBILE EFFICIENCY STANDARDS 

See AUTOMOBILES 

STANDARDS 


AUTOMOBILES 

Automobile shredder residue: Process developments for recov- 
ery of recyclable constituents, 16:7637 (R;US) 

Evaluation of possibilities and needs for carrying out adjust- 
ments on car motors in Denmark: Supplement, 16:8156 
(l;DK;In Danish) 

Evaluation of possibilities and needs for carrying out adjust- 
ments on car motors in Denmark: Main report, 16:8155 
(1;DK;In Danish) 

Evaluation of possibilities and needs for carrying out adjust- 
ments on car motors in Denmark: Supplement, 16:8156 
(1;DK;In Danish) 

Toxic organic compounds from energy production: Progress re- 
port, 16:7866 (R;US) 

AUTORADIOGRAPHS 

See IMAGES 


AUXILIARY SYSTEMS 
Impact of support system failure limitations on probabilistic safety 
assessment and in regulatory decision making, 16:7465 (R;US) 


B MESONS 
See also B MINUS MESONS 
New particle searches at pp experiments, 16:8625 (R;US) 
Recent CLEO results on bottom and charm, 16:8655 (RA;US) 
Recent results from hadron colliders, 16:8627 (R;US) 
Recent results on B-decays from ARGUS, 16:8656 (RA;US) 
Remarks on B-physics with interactions of pp and ete-, 

16:8666 (R;US) 

B MINUS MESONS 

Recent CLEO results on bottom and charm, 16:8655 (RA;US) 





BACKGROUND RADIATION 
NRC TLD [thermoluminescent dosimeter] Direct Radiation Mon- 
itoring Network: Progress report, July-September 1990: 
Volume 10, No. 3, 16:7483 (R;US) 
The microwave background radiation and the thermochemical 
history of a pregalactic universe, 16:8539 (R;DK) 


See COMMERCIAL BUILDINGS 
BARIUM 

Direct conversion of methane to C.’s and liquid fuels: Seventh 
quarterly technical progress report, April 1-June 30, 1989, 
16:6935 (R;US) 

Studies of autoionizing states relevant to dielectronic recombi- 
nation: Progress report, July 1, 1988—June 30, 1991, 16:8559 
(R;US) 

BARIUM CHLORIDES 

Direct conversion of methane to Co's and liquid fuels: Final 
technical progress report for the period October 1, 1987— De- 
cember 31, 1989, 16:6936 (R;US) 

BARIUM COMPOUNDS 
See also BARIUM CHLORIDES 
BARIUM OXIDES 

Cubic new compound in the Ba-Ca-Cu-O system: Preliminary 
phase relationships, 16:7790 (R;US) 

Effects of processing parameters on the laser deposition of high 
temperature superconducting thin films, 16:9027 (R;US) 

In situ laser ablation plasma diagnostics in the film growth 
regime: Effects of ambient background gases, 16:7810 (R;US) 

BARIUM OXIDES 
Chemical Preparation 

Preparation and properties of Y-124 superconductor made by a 

chemical precipitation method, 16:7760 (R;US) 
Critical Current 

Degradation of properties of YBa2Cu3O, superconductors sin- 

tered in CO2-containing atmosphere, 16:7761 (R;US) 
Decomposition 

Control of YBazCu307_, degradation during heat treatment, 

16:7753 (R;US) 
Deposition 

A review of basic phenomena and techniques for sputter- 
deposition of high temperature superconducting films, 
16:7777 (R;US) 

Drawing 

Processing and fabrication of YBazCu30,/Ag composite wires 

and coils, 16:7768 (R;US) 
Electric Conductivity 

Structure and transport properties of melt 
Ba;_,KxBiO3, 16:7766 (R;US) 

Tunneling spectroscopy measurements on low-leakage junctions 
of Nd; gsCép.15CuO,4_, and Ba;_,K,BiO3, 16:7754 (R;US) 

Fabrication 

Characterization of composite high temperature superconduc- 
tors for magnetic bearing applications, 16:7756 (R;US) 

Thermomechanical processing of YBazCu30,/Ag sheathed 
wires, 16:7767 (R;US) 

Formation Heat 
Physical-chemical studies of transuranium elements: Progress 
report, April 1, 1988—March 31, 1991, 16:7918 (R;US) 
Grain Boundaries 
Tilt grain boundaries in YBazCu307_, thin films, 16:7772 (R;US) 
Heat Treatments 

Atmosphere control during preparation of YBazCu307_, mag- 

net windings, 16:7770 (R;US) 
Magnetoresistance 

Dissipation in high-temperature superconductors in a magnetic 
field, 16:7757 (R;US) 

Pinning in twin boundaries of YBazCu307_, single crystals, 
16:7751 (R;US) 

Microstructure 

Critical currents, magnetic relaxation, and microstructure in 

zone-melted YBazCu30,, 16:7759 (R;US) 
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BEAM PRODUCTION 


Degradation of properties of YBagCu30, superconductors sin- 
tered in CO2-containing atmosphere, 16:7761 (R;US) 
Irradiation defect structures in YBazCu307_, and their correla- 
tion with superconducting properties, 16:7764 (R;US) 
Physical Radiation Effects 
Irradiation defect structures in YBapCu3;07_, and their correla- 
tion with superconducting properties, 16:7764 (R;US) 
Sample Preparation 
Preparation and characterisation of LaBaCaCu30, and 
La;.3Ba,;.7Cu3,O,, 16:7747 (R;SY) 
Superconductivity 
Preparation and characterisation of LaBaCaCu30, and 
La;.gBa,;.7CugOx, 16:7747 (R;SY) 
Texture 
Texture analysis of bulk YBa2Cu30, by neutron diffraction, 
16:7752 (R;US) 
Thermodynamic Properties 
Thermodynamic behavior of high-T. oxide systems via EMF and 
related measurements, 16:7773 (R;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also CHARMED BARYONS 
DIBARYONS 
HYPERONS 
N*BARYONS 
NUCLEONS 
Unified Chiral models of mesons and baryons, 16:8677 (R;FR) 
BATTELLE COLUMBUS LABORATORY 
Finding of no significant impact, decontamination and decom- 
missioning of Battelle Columbus Laboratories in Columbus 
and West Jefferson, Ohio, 16:7217 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 
A “one-wire” battery monitoring system with applications to on- 
board charging for electric vehicles, 16:7666 (R;US) 
BATTERY SEPARATORS 
16:7553 (PA;CA) 
BEAGLES 
Annual report on long-term dose-response studies of inhaled or 
injected radionuclides, October 1, 1988-September 30, 1989, 
16:8487 (R;US) 
Radon exposure mediated changes in lung macrophage mor- 
phology and function, in vitro, 16:8445 (R;US) 
BEAM BENDING MAGNETS 
An operational description of the compact and tunable LEP spin 
rotator, 16:8055 (R;US) 
BEAM BUNCHERS 
Preliminary study of a high luminosity e* e~ storage ring at a 
C.M. energy of 5 GeV, 16:8060 (R;FR) 
BEAM BUNCHING 
Luminosity with more bunches in PEP, 16:8021 (R;US) 
BEAM DYNAMICS 
See also BEAM BUNCHING 
BEAM-BEAM INTERACTIONS 
3D particle simulation of beams using the WARP code: Trans- 
port around bends, 16:9244 (R;US) 
PRIAM: A self consistent finite element code for particle simula- 
tion in electromagnetic fields, 16:9269 (R;FR) 
BEAM NEUTRALIZATION 
Discussion of energy recovery on negative ion based neutral 
beam injectors and conceptual study of a purely electrostatic 
energy recovery system, 16:9173 (R;FR) 
BEAM OPTICS 
Collider ring particle loss tracking with SSCTRK, 16:8025 (R;US) 
BEAM PRODUCTION 
Discussion of energy recovery on negative ion based neutral 
beam injectors and conceptual study of a purely electrostatic 
energy recovery system, 16:9173 (R;FR) 
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BEAM STRIPPERS 


BEAM STRIPPERS 

Feasibility studies for an ECR-generated plasma stripper: Pre- 
liminary, 16:8038 (R;US) 

Irradiation damage in carbon stripper foils induced by heavy 
ions, 16:8111 (RA;FR) 

BEAM TRANSPORT 

3D particle simulation of beams using the WARP code: Trans- 

port around bends, 16:9244 (R;US) 
BEAM-BEAM INTERACTIONS 

Beamstrahlung and QED backgrounds at future linear colliders, 
16:8022 (R;US) 

Qualitative results from a beamstrahlung flight simulator, 
16:8024 (R;US) 

BEAUTY PARTICLES 
Issues for high-luminosity fixed-target rare-B-decay experi- 
ments, 16:8629 (R;US) 
BEEF 
See MEAT 
BELT CONVEYORS 
A repair of a charging belt, 16:8030 (R;US) 
BENZENE 

Kinetic measurements on elementary fossil fuel combustion 
reactions over wide temperature ranges: Progress report, De- 
cember 1, 1989-November 30, 1990, 16:7923 (R;US) 

[Electrochemical hydrogenation and hydrogenolysis in aqueous 
media]: Final report, 16:6933 (R;US) 

BENZOFURANS 

PCDDs [polychlorinated dibenzo-p-dioxins] and PCDFs [poly- 
chlorinated dibenzofurans] in humans, 16:8495 (R;US) 

Toxic organic compounds from energy production: Progress re- 
port, 16:7866 (R;US) 

[Tolerable daily intake of dibenzodioxins and dibenzofurans]: 
Foreign trip report, December 1, 1990—December 8, 1990, 
16:8500 (R;US) 

BENZOQUINONES 

Magnetic resonance studies of photo-induced electron transfer 
reactions: Progress report, June 1, 1990—December 31, 
1990, 16:7911 (R;US) 

BENZOTHIOPHENES 
See THIONAPHTHENES 
BER-2 REACTOR 

Technical safety report: DBVK (rotating irradiation device in the 

core of the BER II), 16:7446 (R;DE;In German) 
BERKELIUM IONS 
lon-ion interaction and energy transfer of 4+ transuranium ions 
in cerium tetrafluoride, 16:7806 (R;US) 
BERLIN-2 RESEARCH REACTOR 
See BER-2 REACTOR 
BERYLLIUM 

Damage parameter comparison for candidate intense neutron 
test facilities for fusion materials, 16:9233 (R;US) 

Development of pressurized tube specimen for creep testing of 
beryllium, 16:9234 (R;US) 

Double differential cross section of neutron scattering on beryl- 
lium, 16:8763 (IA;SU;In Russian) 

Gas retention in irradiated beryllium, 16:9161 (R;US) 

Summary of beryllium specifications, current and historical, 
16:7735 (R;US) 

Tritium and helium behavior in irradiated beryllium, 16:9137 
(R;US) 

Tritium behavior in ITER beryllium, 16:9163 (R;US) 

BERYLLIUM 7 

1989 environmental monitoring report, Tonopah Test Range, 

Tonopah, Nevada, 16:8173 (R;US) 
BERYLLIUM ALLOYS 
Metastable phase formation in Be-Nb intermetallic compounds, 
16:7734 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 
See FOKKER-PLANCK EQUATION 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
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BETA BEAMS (ELECTRONS) 

See ELECTRON BEAMS 

BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA DECAY RADIOISOTOPES 

See also ARSENIC 66 

Annual report on long-term dose-response studies of inhaled or 
injected radionuclides, October 1, 1988—September 30, 1989, 
16:8487 (R;US) 

BETA-PLUS DECAY 
Gamow-Teller beta decay of proton-rich nuclei, 16:8821 (R;DE) 
BEZNAU-2 REACTOR 

Best-estimate analysis of beyond design-basis control rod ejec- 
tion accidents in the Beznau II pressurized water reactor, 
16:7510 (RA;CH) 

Project Delta-STARS: analysis of control rod ejection at the Bez- 
nau II nuclear power plant: Summary report, 16:7434 (R;CH) 

BIDS 

Development of autonomous decentralized preventive control 
system.: Cooperation using bidding method and security su- 
pervising, 16:7525 (R;JP;in Japanese) 

BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT 
Bile duct carcinoma: a combined retrospective and prospective 
review of treatment modalities and results, 16:8306 (IA;ZA) 

BIOCENOSES 

See ECOSYSTEMS 
BIOGAS 

See METHANE 
BIOGEOCENOSES 

See ECOSYSTEMS 
BIOLOGICAL MARKERS 

Marker evaluation of human breast and bladder cancers, 
16:8424 (R;US) 

BIOLOGICAL MATERIALS 

Development and application of photosensitive device systems to 
studies of biological and organic materials: First year progress 
report, January 1, 1990—December 31, 1990, 16:7820 (R;US) 

BIOMASS 

Biomass estimates for five western states, 16:7287 (R;US) 

Conversion of biomass to methanol and its effect on CO2 emis- 
sions, 16:7288 (R;US) 

BIOMEDICAL RADIOGRAPHY 
See also OSTEODENSITOMETRY 
RENOGRAPHY 
Algorithms 

Algorithms in results of X-ray examination of heart, 16:8332 

(IA;SU;In Russian) 
Arteries 

Angiography and intravascular interventions in patients with por- 
tal hypertension syndrome, 16:8373 (IA;SU;In Russian) 

Emboli of liver artery in malignant tumor of liver, 16:8371 
(IA;SU;In Russian) 

Therapeutic possibilities of X-ray endovascular occlusion in liver 
cirrhosis, 16:8335 (IA;SU;In Russian) 

Biliary Tract 

Selective catheterization of bile ducts in X-ray endoscopy exam- 
ination, 16:8334 (IA;SU;In Russian) 

Significance of endoscopic retrograde pancreatocholangiogra- 
phy in diagnosis of bile ducts diseases being in chronic 
hepatitis and liver cirrhosis, 16:8376 (IA;SU;In Russian) 

Bronchi 

Contrasting ability and X-ray pharmacodynamics of liposome 
forms of radiopaque agents in intrabroncheal injection in ex- 
periment, 16:8342 (IA;SU;In Russian) 

Computers 

Prospect directions and use of computers and mathematical 
methods in clinical roentgenology for receiving and analysis of 
some types of radiation images, 16:8333 (IA;SU;In Russian) 

Contrast Media 

Roentgenological and pharmacological properties of triombrast 

(verographin) being in liposomes, 16:8381 (IA;SU;In Russian) 





Data Acquisition Systems 

Information system X-ray service in the USSR, 16:8340 

(IA;SU;In Russian) 
Digestive System 

Contrasting ability and X-ray pharmacodynamics of liposome 
forms of radiopague agents in X-ray examination of digestive 
system in experiments, 16:8341 (IA;SU;In Russian) 

Emboli 

Emboli of liver artery in malignant tumor of liver, 16:8371 
(IA;SU;In Russian) 

Therapeutic possibilities of X-ray endovascular occlusion in liver 
cirrhosis, 16:8335 (IA;SU;in Russian) 

Image Intensifiers 

Microfocal roentgenography with primary increase of image in 

diagnosis of hand diseases, 16:8344 (IA;SU;In Russian) 
Intormation 

Digital radiography: Present detectors and future developments, 

16:8415 (R;US) 
Kidneys 

Methods of arterial chemoemboli with dioxadet drug in kidney 
cancer, 16:8346 (IA;SU;In Russian) 

Results of arterial chemioemboli in kidney cancer, 16:8320 
(IA;SU;In Russian) 

Liver 

Significance of endoscopic retrograde pancreatocholangiogra- 
phy in diagnosis of bile ducts diseases being in chronic 
hepatitis and liver cirrhosis, 16:8376 (IA;SU;In Russian) 

Lungs 

Integrated X-ray endoscopic study on lungs and mediastinum is 
a perspective direction in modern radiodiagnosis, 16:8330 
(IA;SU;In Russian) 

Roentgenoendoscopic evaluation of lung state in patients with 
bronchogeneous cancer after radiotherapy, 16:8389 (IA;SU;In 
Russian) 

X-ray characteristics of noncardiogenous lung edema, 16:8366 
(IA;SU;In Russian) 

Mammary Glands 

Improved program for X-ray examination of mammary glands, 

16:8325 (IA;SU;In Russian) 
Mediastinum 

Integrated X-ray endoscopic study on lungs and mediastinum is 
a perspective direction in modern radiodiagnosis, 16:8330 
(IA;SU;In Russian) 

Myocardium 

Functional state of left auricle in patients with ischemic heart 
disease, 16:8323 (IA;SU;In Russian) 

Myocardium reaction on physical effort according to data of X- 
ray kymography, 16:8370 (IA;SU;In Russian) 

Pancreas 

Significance of endoscopic retrograde pancreatocholangiogra- 
phy in diagnosis of bile ducts diseases being in chronic 
hepatitis and liver cirrhosis, 16:8376 (IA;SU;In Russian) 

Uses 

Systemic analysis in the problem of increasing the efficacy of 

use of radiodiagnostic complexes, 16:8338 (IA;SU;In Russian) 
BISMUTH 

Chemical modification of surface properties, 16:7707 (R;US) 

Effective cross section of bismuth fission induced by radiation of 
target bombarded by intermediate energy protons, 16:8835 
(IA;SU;In Russian) 

BISMUTH 209 BEAMS 

Performance study of a high gain target for heavy ions beam fu- 

sion, 16:9169 (R;IT) 
BISMUTH 209 TARGET 

Neutron spectra from n+?°°Bi reaction at 14 MeV, 16:8836 

(IA;SU;In Russian) 
BISMUTH OXIDES 

Mechanisms controlling the in-situ formation and superconduct- 
ing properties of Bi-Sr-Ca-Cu-O films, 16:7758 (R;US) 

Structure and transport properties of melt processed 
Ba;_,KxBiO3, 16:7766 (R;US) 

Tunneling spectroscopy measurements on low-leakage junctions 
of Nd; gsCeo 15CuO,4_, and Ba; _,K,BiO3, 16:7754 (R;US) 


BOILERS 


BITTER SPAR 
See DOLOMITE 
BITUMENS 

See also ASPHALTS 

Quenched nonisothermal decomposition studies of Department 
of Energy western reference oil shales: Preliminary results, 
16:7090 (R;US) 

Trace metals in heavy crude oils and tar sand bitumens, 
16:7077 (R;US) 

BITUMINOUS COAL 

A mathematical model for tar release in rapid devolatilization of 
a softening bituminous coal: Second technical progress re- 
port, 16:6967 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, July-September 1990, 16:6931 (R;US) 

Investigations on underground coal gasification in great depth. 
Final report, 16:6952 (1;DE;in German) 

Kinetics of coal pyrolysis: Volume 1, Sections 1-5: Final report, 
16:6932 (R;US) 

Mechanistic study of chlorine removal from coal by high- 
temperature leaching: Final report, January 1, 1989—August 
31, 1990, 16:6944 (R;US) 

R&D for the storage, transport, and handling of coal-based fu- 
els: Quarterly progress report, April 1, 1990—June 30, 1990, 
16:6984 (R;US) 

[Basic properties of coals and other solids]: Quarterly report No. 
5, 16:6968 (R;US) 

BLADDER 

Marker evaluation of human breast and bladder cancers, 
16:8424 (R;US) 

Misonidazole and irradiation for bladder cancer - prospective ra- 
dionized trial, 16:8298 (IA;ZA) ‘ 

BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLOCKING 

See CHANNELING 
BLOOD 

Considerations of beta and electron transport in internal dose 
calculations, 16:8449 (R;US) 

Considerations of beta and electron transport in internal dose 
calculations: Progress report, 16:8450 (R;US) 

Power Burst Facility/Boron Neutron Capture Therapy Program 
for cancer treatment: Monthly bulletin, August 1990: Volume 
4, No. 8, 16:8283 (R;US) 

Power Burst Facility/Boron Neutron Capture Therapy program 
for cancer treatment, Volume 4, No. 7: Monthly bulletin, July 
1990, 16:8282 (R;US) 

BLOOD SERUM 

NMP-relaxometry of blood serum in patients with matignant neo- 

plasms of different localization, 16:8378 (IA;SU;in Russian) 
BLOOD VESSELS 

See also ARTERIES 

Vascular irradiation damage : its cellular basis and likely conse- 
quences, 16:8464 (IA;ZA) 

BNFL 

Annual report on occupational safety 1989, 16:7266 (I;GB) 

Annual report on radioactive discharges and monitoring of the 
environment 1989, 16:7224 (1;GB) 

Atomic Energy Act 1989, 16:9317 (1;GB) 

Health and safety annual report 1989, 16:7265 (|;GB) 

BOILER FUEL 
See BOILER FUELS 
BOILER FUELS 

The peats of Costa Rica: Volume 1, Executive summary, 

16:6982 (R;US;In English, Spanish) 
BOILERS 

Predicting slagging and fouling tendency, 16:7928 (RA;Fl) 

Radiating heat transfer in the power boiler downtake gas duct 
when firing high-ash coal, 16:7023 (RA;Fl) 

Study on the flow-rate measuring method of pulverized coal-air 
two phase flow in coal-fired boilers, 16:6988 (R;JP;In Japanese) 

Utilization of high calcium oxide and alkalimetal content fuels at 
thermal power plants, 16:7929 (RA;Fl) 
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BOILING WATER COOLED AND MODERAT 


BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLOMETERS 
Construction and test of a superconducting phase-transition 
thermometer for bolometric cryodetectors, 16:8084 (R;DE;In 
German) 
BONE FRACTURES 
Metastatic disease in long bones: a proposed scoring system for 
diagnosing impending pathological fractures, 16:8467 (IA;ZA) 
BONE JOINTS 
Ways of perfection of radiation diagnosis of osteoarticular appa- 
ratus, 16:8331 (IA;SU;In Russian) 
BONE TISSUES 
Considerations of beta and electron transport in internal dose 
calculations, 16:8449 (R;US) 
Considerations of beta and electron transport in internal dose 
calculations: Progress report, 16:8450 (R;US) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Columbia River Basin Fish and Wildlife Program Annual Imple- 
mentation Work Plan for fiscal year 1991, 16:7298 (R;US) 
Operations, maintenance, and replacement 10-year plan, 1990— 
1999: Environmental strategy: Final report, 16:7538 (R;US) 
Process document for the conservation competitive bidding pilot 
program, 16:7641 (R;US) 
BOREHOLES 
Basic data report for drillholes at the H-11 complex (Waste Iso- 
lation Pilot Plant-WIPP), 16:7190 (R;US) 
Drilling and geohydrologic data for test hole USW UZ-1, Yucca 
Mountain, Nye County, Nevada, 16:7201 (R;US) 
Drilling operations at the Nevada Test Site, 16:8128 (R;US) 
Scientific core hole VC-2A, Valles Caldera, New Mexico: Report 
of remedial action activities and results, 16:8515 (R;US) 
The application of moment methods to the analysis of fluid elec- 
trical conductivity logs in boreholes, 16:7169 (R;US) 
BORN APPROXIMATION 
Rapid calculations of high energy range distributions, 16:8883 
(RA;FR) 
BORN CROSS SECTIONS 
See BORN APPROXIMATION 
BORON 
Impact of boron history on physics parameters of PWR fuel as- 
semblies, 16:7385 (RA;CH) 
Impurity-defect complexes in hydrogenated amorphous silicon, 
16:7765 (R;US) 
PWR core follow calculations using the ELCOS code system, 
16:7384 (RA;CH) 
BORON ALLOYS 
Induced anisotropy in the amorphous alloy Co7o 4Fe4.¢6SiisBio, 
16:7718 (IA;BR;In Portuguese) 
BORON COMPOUNDS 
See also BORON NITRIDES 
BORON SILICATES 
Proceedings of workshop on ‘boron chemistry for neutron cap- 
ture therapy’, 16:8414 (R;JP;In Japanese) 
BORON IONS 
Precision spectroscopic measurements in few-electron ions, 
16:8553 (R;US) 
BORON NITRIDES 
A comparison of ground-based and space flight data: Atomic 
oxygen reactions with boron nitride and silicon nitride, 
16:7788 (R;US) 
Grain structure and growth of dispersed phase BN-AIN coatings 
grown via chemical vapor deposition, 16:7763 (R;US) 
BORON SILICATES 
Analysis of frit by sodium peroxide fusion and flow injection 
analysis, 16:7205 (R;US) 
BOROPHOSPHATE GLASS 
Quantitative infrared determination of composition and proper- 
ties of borophosphosilicate glass (BPSG) thin filrns using 
multivariate calibration, 16:7836 (R;US) 
BOROPHOSPHATES 
See BOROPHOSPHATE GLASS 
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BOROSILICATE GLASS 

Control of DWPF [Defense Waste Processing Facility] melter 
feed composition, 16:7204 (R;US) 

Quantitative infrared determination of composition and proper- 
ties of borophosphosilicate glass (BPSG) thin films using 
multivariate calibration, 16:7836 (R;US) 

BOROSILICATES 
See BOROSILICATE GLASS 


BOSON-FERMION SYMMETRY 
Two-dimensional quantum gas, 16:8690 (R;BR) 
BOSONS 
See also GLUONS 
MESONS 

New gauge boson searches at the Tevatron, 16:8694 (R;US) 

Research in particle physics beyond the standard model: 
Progress report No. 9B, January 16, 1990—January 15, 1991, 
16:8728 (R;US) 

Spin structures on algebraic curves and their applications in 
string theories, 16:8717 (R;AT) 

BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOUND STATE 
Autocorrelation function and quantum recurrence of Wavepack- 
ets, 16:8870 (R;FR) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY LAYERS 

Plasma boundary experiments on DIll-D tokamak, 16:9174 
(R;US) 

The turbulent transport of heat within a longitudinal vor- 
tex/boundary layer interaction: [Progress report, 1989], 
16:7958 (R;US) 

The turbulent transport of heat within a longitudinal vor- 
tex/boundary layer interaction: Progress report as of May 6, 
1988, 16:7957 (R;US) 

BPA 

See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 


BRAIN 
See also CEREBRUM 
Diagnosis of metastases to brain with the help of emission com- 
puted tomography, 16:8351 (IA;SU;In Russian) 
Power Burst Facility/Boron Neutron Capture Therapy Program 
for cancer treatment: Monthly bulletin, August 1990: Volume 
4, No. 8, 16:8283 (R;US) 
Power Burst Facility/Boron Neutron Capture Therapy program 
for cancer treatment, Volume 4, No. 7: Monthly bulletin, July 
1990, 16:8282 (R;US) 
Quantitation of the human basai ganglia with Positron Emission 
Tomography, 16:8279 (R;US) 
ROC [Receiver Operating Characteristics] study of maximum 
likelihood estimator human brain image reconstructions in 
PET [Positron Emission Tomography] clinical practice: A 
progress report, 16:8416 (R;US) 
Results of proton therapy of patients with arteriovenous malfor- 
mations of brain, 16:8402 (IA;SU;In Russian) 
[New imaging systems in nuclear medicine]: Technical progress 
report, 16:8280 (R;US) 
BRASS 
A study of coal particle shape and three-body wear: Quarterly 
report, April 1990—June 1990, 16:6966 (R;US) 
A study of coal particle shape and three-body wear: Quarterly 
report, July 1990-September 1990, 16:6965 (R;US) 
BRAZIL 
Competitive integration. A new strategy for the brazilian industri- 
alization, 16:9251 (IA;BR;In Portuguese) 
BRAZILIAN CNEN 
CNEN activities and brazilian nuclear power policy, 16:7411 
(IA;BR;In Portuguese) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 





BREAKUP REACTIONS 
Direct projectile break up its relation to the astrophysically reve- 
lant fusion reactions, 16:8861 (R;BR) 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 
Breeding rate measurements in solid fusion blankets with metal- 
lic lithium samples, 16:9152 (R;US) 
Conceptual design description for the tritium recovery system for 
the US ITER Li.O/Be water cooled blanket, 16:9149 (R;US) 
Gamma heating measurements in a mixed radiation field, 
16:9150 (R;US) 
Lithium mass transport in ceramic breeder materials, 16:9136 
(R;US) 
MHD considerations for poloidal-toroidal coolant ducts of self- 
cooled blankets, 16:9143 (R;US) 
Neutronics and thermal design analyses of US solid breeder 
blanket for ITER, 16:9146 (R;US) 
Tritium behavior in ITER beryllium, 16:9163 (R;US) 
US solid breeder blanket design for ITER, 16:9140 (R;US) 
BRINES 
16:7652 (PA;CA) 
Equilibrium concept for the assessment of the actinide release 
from waste forms into salt brines, 16:7155 (RA;XA) 
BRITISH NUCLEAR FUELS LIMITED 
See BNFL 
BROMINE 69 
Search for proton radioactivity in As, Br and 7”Y, 16:8815 
(R;FR) 
BROMINE IONS 
M1 decay of the 2 3S, state of helium-like bromine, 16:8552 
(R;US) 
Precision spectroscopic measurements in few-electron ions, 
16:8553 (R;US) 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 
BROOKHAVEN RHIC 
Fourth workshop on experiments and detectors for a relativistic 
heavy ion collider, 16:8747 (R;US) 
BROWNIAN MOVEMENT 
Characteristic function and Spitzer’s law for the winding angle 
distribution of planar brownian curves, 16:9043 (R;FR) 
Classical diffusion of a particle in a one-dimensional random 
force field, 16:9039 (R;FR) 
Winding of Planar Brownian Curves, 16:9042 (R;FR) 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Building Thermal Envelope Systems and Materials (BTESM) 
progress report for DOE Office of Buildings Energy Research: 
Monthly progress report, September 1990, 16:7624 (R;US) 
Building thermal envelope systems and materials (BTESM) 
monthly progress report for DOE Office Buildings Energy Re- 
search, 16:7625 (R;US) 
Reduction of radon daughter concentrations in structures (UM- 
TRA project), 16:7242 (R;US) 
[Durability of building materials and components]: Foreign trip re- 
port, November 3, 1990—November 15, 1990, 16:7831 (R;US) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
FEDERAL BUILDINGS 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
Finding of no significant impact, decontamination and decom- 
missioning of Battelle Columbus Laboratories in Columbus 
and West Jefferson, Ohio, 16:7217 (R;US) 
Hanford Waste Vitrification Plant Dangerous Waste Permit Ap- 
plication: Revision 1: Volume 2, 16:7133 (R;US) 
Reduction of radon daughter concentrations in structures (UM- 
TRA project), 16:7242 (R;US) 


BWR TYPE REACTORS 
Reactor Decommissioning 


Simulation model of air movement in the multi-room building, 
16:7621 (R;LU) 

The cost-effectiveness of current building energy audits: A com- 
parison of four commercial audits applied to three different 
building types, 16:7620 (R;LU;In English, Spanish, German, 
French) 

[Thermal energy storage technologies for heating and cooling 
applications}: Foreign trip report, December 2, 1990— 
December 7, 1990, 16:7542 (R;US) 

BUILDUP 
Effect of salinity and metals on radionuclide buildup by marine 
algae, 16:8234 (IA;SU;In Russian) 
BUNCHING (BEAM) 
See BEAM BUNCHING 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 

See also GAS BURNERS 

Measuring differences of gas concentration in furnace rooms, 
16:8160 (1;DK;In Danish) 

BUTANOIC ACID 
See BUTYRIC ACID 
BUTANOLS 

Electrolytic destruction of spent tributyiphosphate extractant us- 

ing silver catalyzed electrochemical oxidation, 16:7909 (R;US) 
BUTENES 

Kinetic measurements on elementary fossil fuel combustion 
reactions over wide temperature ranges: Progress report, De- 
cember 1, 1989—November 30, 1990, 16:7923 (R;US) 

BUTYL ALCOHOLS 

See BUTANOLS 

BUTYLENES 
See BUTENES 
BUTYRIC ACID 
Electrolytic destruction of spent tributyiphosphate extractant us- 
ing silver catalyzed electrochemical oxidation, 16:7909 (R;US) 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
OYSTER CREEK-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
Blackouts 

Closeout of IE Bulletin 80-15: Possible loss of Emergency Notifi- 

cation System (ENS) with loss of offsite power, 16:7501 (R;US) 
Criticality 

Recriticality in a BWR [boiling water reactor] following a core 

damage event, 16:7506 (R;US) 
Fuel Elements 

Experience with non-fuel-bearing components in LWR [light- 

water reactor] fuel systems, 16:7360 (R;US) 
Meltdown 

Experiment-specific analyses in support of code development, 
16:7463 (R;US) 

Recriticality in a BWR [boiling water reactor] following a core 
damage event, 16:7506 (R;US) 

Power Losses 

Closeout of IE Bulletin 80-15: Possible loss of Emergency Notifi- 

cation System (ENS) with loss of offsite power, 16:7501 (R;US) 
Reactor Components 

Experience with non-fuel-bearing components in LWR [light- 

water reactor] fuel systems, 16:7360 (R;US) 
Reactor Cooling Systems 

Praise enhancements to include general strain hardening expo- 
nents and mid-life residual stress and water chemistry 
changes, 16:7361 (R;US) 

Reactor Decommissioning 

Radionuclide characterization of reactor decommissioning 
waste and spent fuel assembly hardware: Progress report, 
16:7502 (R;US) 
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BWR TYPE REACTORS 
Reactor Decommissioning 


Technology, safety and costs of decommissioning a reference 
boiling water reactor power station: Comparison of two decom- 
missioning cost estimates developed for the same commercial 
nuclear reactor power station: Addendum 4, 16:7487 (R;US) 

Reactor Licensing 

ABWR [advanced boiling water reactor] Design Verification Pro- 
gram: Annual progress report, October 1, 1989-September 
30, 1990, 16:7398 (R;US) 

Reactor Protection Systems 

Conceptual design and safety characteristics of the natural cir- 
culation boiling water reactor HSBWR-600, 16:7358 (RA;XA) 

Identification and characterization of passive safety system and 
inherent safety feature building blocks for advanced light- 
water reactors, 16:7359 (RA;XA) 

Passive reactor development in the United States of America, 
16:7368 (RA;XA) 

Passive systems for light water reactors, 16:7357 (RA;XA) 

Research and development of next generation light water reac- 
tors in Japan, 16:7355 (RA;XA) 

Reactor Safety 

Conceptual design and safety characteristics of the natural cir- 
culation boiling water reactor HSBWR-600, 16:7358 (RA;XA) 

Passive reactor development in the United States of America, 
16:7368 (RA;XA) 

Passive safety features in current and future water cooled reac- 
tors: Proceedings of a technical committee meeting held in 
Moscow, 21-24 March 1989, 16:7472 (R;XA) 

The role of passive and inherent safety properties in 
Siemens/KWU nuclear power plants, 16:7356 (RA;XA) 

Risk Assessment 

Evaluation of severe accident risks: Quantification of major in- 
put parameters: Expert opinion elicitation on in-vessel issues, 
16:7490 (R;US) 

MELCOR 1.8.0: A computer code for nuclear reactor severe ac- 
cident source term and risk assessment analyses, 16:7504 
(R;US) 

Safety 

Identification and characterization of passive safety system and 
inherent safety feature building blocks for advanced light- 
water reactors, 16:7359 (RA;XA) 

Safety Engineering 

Passive safety features in current and future water cooled reac- 
tors: Proceedings of a technical committee meeting held in 
Moscow, 21-24 March 1989, 16:7472 (R;XA) 

Source Terms 

MELCOR 1.8.0: A computer code for nuclear reactor severe ac- 
cident source term and risk assessment analyses, 16:7504 
(R;US) 

BY-PRODUCTS 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Progress report, 
October 1—December 31, 1989, 16:6930 (R;US) 


Cc 


C CODES 

CHARADE: A characteristic code for calculating rate-dependent 
shock-wave response, 16:7726 (R;US) 

COMMIX-1C: A_ three-dimensional transient single-phase 
computer program for thermal-hydraulic analysis of single- 
component and multicomponent engineering systems: User's 
guide and manual: Volume 2, 16:7382 (R;US) 

Chemical characterization of the surface sites of coal: Technical 
progress report, January—March 1990, 16:6959 (R;US) 

Control room habitability system review models, 16:7507 (R;US) 

C-1430 RESONANCES 

See MESONS 

CABLES 

See also ELECTRIC CABLES 

Induced effects in ionization chamber cables by foton and elec- 
tron irradiation, 16:8087 (|;BR) 

CABLES (ELECTRIC) 
See ELECTRIC CABLES 


462 ERA Vol. 16, No. 3 


CADMIUM 

Efficient voltammetric analysis technique to determine traces of 
the heavy metals cadmium, lead, copper and zinc in small 
quantities of wood. Application in the investigation of radial 
and axial heavy metal distribution in oak trees (Quercus robur 
and Quercus petraea) from the heavily polluted Koenigstein 
area (Taunus, FR Germany) and the non-pollut, 16:7870 
(R;DE;In German) 

Metal cation/anion adsorption on calcium carbonate: Implications 
to metal ion concentrations in groundwater, 16:8243 (R;US) 

Separation and concentration of hazardous metals from aque- 
ous solutions using sulfate-reducing bacteria, 16:8187 (R;US) 

The influence of age on the cumulation behaviour of cadmium, 
zinc and copper in rats after exposure to cadmium via the 
drinking water, 16:8496 (1;DE;In German) 

CADMIUM ALLOYS 

A microstructural study of creep and thermal fatigue deformation 

in 60Sn-40Pb solder joints, 16:7729 (R;US) 
CADMIUM IONS 

Theoretical investigation of electron-positive ion/atom interac- 
tions: Progress report, July 1, 1987—March 1, 1990, 16:8558 
(R;US) 

CADMIUM SULFIDE SOLAR CELLS 

Fundamentals of polycrystalline thin film materials and devices: 
Final subcontract report, January 16, 1989—January 15, 1990, 
16:7313 (R;US) 

CADMIUM TELLURIDE SOLAR CELLS 

Fundamentals of polycrystalline thin film materials and devices: 
Final subcontract report, January 16, 1989-January 15, 1990, 
16:7313 (R;US) 

Research on polycrystalline thin-film materials, cells, and mod- 
ules, 16:7312 (R;US) 

CADMIUM TELLURIDES 

High energy heavy ion irradiation of semi-conductor: transient 
electronic phenomena and defect production, 16:81 10 (RA;FR) 

Study and microscopic characterization of the cadmium telluride 
deep levels, 16:7818 (R;FR;In French) 

CALCITE 

Metal cation/anion adsorption on calcium carbonate: Implications 

to metal ion concentrations in groundwater, 16:8243 (R;US) 
CALCIUM 

Collective flow and pion production at Diogene, 16:8773 (R;FR) 

Steam gasification of carbon: Catalyst properties: [Quarterly re- 
port], September 15—December 14, 1990, 16:6939 (R;US) 

CALCIUM 40 REACTIONS 

Spin polarization of high energy projectile fragments, 16:8812 
(RA;JP;In Japanese) 

Study of giant resonances and high excitation energy structures 
with coincident light charged particles, 16:8807 (R;FR) 

CALCIUM 40 TARGET 

Inelastic scattering of protons at 800 MeV on 4°Ca at large an- 
gles, 16:8802 (R;FR) 

Studies of the spin-isospin response of the nuclear continuum 
using intermediate energy hadrons: Progress report, 16:8805 
(R;US) 

Study of giant resonances and high excitation energy structures 
with coincident light charged particles, 16:8807 (R;FR) 

Sub-barrier fusion and near-barrier quasi-elastic scattering, 
16:8803 (R;US) 

Very hot nuclear systems and their binary and multifragment de- 
cay, 16:8766 (R;US) 

CALCIUM BROMIDES 

Enrichment of natural calcium with 48 Ca by electromigration in 

molten salt, 16:7274 (R;FR;In French) 
CALCIUM CHLORIDES 

Direct conversion of methane to Co's and liquid fuels: Final 
technical progress report for the period October 1, 1987— De- 
cember 31, 1989, 16:6936 (R;US) 

CALCIUM COMPOUNDS 

See also CALCIUM OXIDES 

Cubic new compound in the Ba-Ca-Cu-O system: Preliminary 
phase relationships, 16:7790 (R;US) 

CALCIUM FLUORIDES 
lonic thermocurrents in natural calcium fluoride; 16:8927 (R;BR) 





CALCIUM ISOTOPES 
Calcium isotope separation by chemical exchange with 
polymer-bound crown compounds, 16:7902 (R;US) 
Low-energy heavy-ion fusion reactions, 16:8852 (R;US) 
CALCIUM OXIDES 
See also PEROVSKITE 
Direct conversion of methane to Cz's and liquid fuels: Seventh 
quarterly technical progress report, April 1—June 30, 1989, 
16:6935 (R;US) 
Dissipation in high-temperature superconductors in a magnetic 
field, 16:7757 (R;US) 
Mechanisms controlling the in-situ formation and superconduct- 
ing properties of Bi-Sr-Ca-Cu-O films, 16:7758 (R;US) 
Preparation and characterisation of LaBaCaCu30, and 
La,.3Ba,.7Cu3O,, 16:7747 (R;SY) 
CALIBRATION 
Implementation of the Loveland FASTEST® automated process 
instrument calibration system, 16:8078 (R;US) 
CALIBRATION STANDARDS 
Quality assurance program for radiotherapy-physical aspects, 
16:8387 (IA;SU;In Russian) 
CALIFORNIA 
Geohydrology and evapotranspiration at Franklin Lake Playa, 
Inyo County, California, 16:7202 (R;US) 
‘Cleanest’ coal-burning plant on line in California, 16:8181 (1;US) 
CALIFORNIUM 250 TARGET 
Single particle states in the heaviest known nuclei, 16:8850 
(R;US) 
CALIFORNIUM OXIDES 
Physical-chemical studies of transuranium elements: Progress 
report, April 1, 1988—March 31, 1991, 16:7918 (R;US) 
CALORIMETERS 
The photon detection system of the SAPHIR spectrometer, 
16:8065 (R;DE;In German) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CANADA 
See also ONTARIO 
Atomic Energy Control Act, c A.19, s.1, 16:9313 (I;CA;In Eng- 
lish, French) 
CANADIAN AECB 
Atomic Energy Control Act: Revised Statute, Chapter 11, Sec- 
tion 1, 16:9308 (R;CA) 
CANCER 
See NEOPLASMS 
CANISTERS 
See CONTAINERS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPACITORS 
Capattery double layer capacitor life performance, 16:7992 
(R;US) 
Thermal and electrostrictive expansion characteristics of MLC 
[Multilayer Ceramic] capacitors, 16:7797 (R;US) 
CAPTURE 
Measurement of gamma-ray production nuclear data of magne- 
sium and silicon, 16:8799 (R;JP;In Japanese) 
CARBAZOLES 
The sorption of humic acids to mineral surfaces and their roles 
in contaminant binding, 16:8215 (R;US) 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
CARBON BLACK 
GRAPHITE 
An innovative demonstration of high power density in a compact 
MHD [magnetohydrodynamic] generator: Final report, 
16:7597 (R;US) 
Damage parameter comparison for candidate intense neutron 
test facilities for fusion materials, 16:9233 (R;US) 
Damage parameters for candidate Fusion Materials Irradiation 
Test facilities, 16:9231 (R;US) 


CARBON ISOTOPES 


Search for the onset of multifragmentation in the reaction 2He + 
natAg, 16:8819 (R;FR) 

Synthesis and chemistry of cationic d° metal alkyl complexes: 
Annual report for 1990, 16:7896 (R;US) 

CARBON 12 REACTIONS 

A new closed form expression for the total reaction cross- 

section of heavy ions, 16:8859 (R;BR) 
CARBON 12 TARGET 

Asymmetric fusion-fission decay of the Ci + '*C reaction, 
16:8804 (R;FR) 

Electromagnetic studies of nuclear structure and reactions: 
Progress report, 16:8755 (R;US) 

Irradiation damage in carbon stripper foils induced by heavy 
ions, 16:8111 (RA;FR) 

Studies of the spin-isospin response of the nuclear continuum 
using intermediate energy hadrons: Progress report, 16:8805 
(R;US) 

Very hot nuclear systems and their binary and multifragment de- 
cay, 16:8766 (R;US) 

CARBON 14 

Radiation hazard of carbon-14, 16:8195 (IA;SU;In Russian) 

Radiocarbon dating of archaeological geological and groundwa- 
ter samples, 16:7873 (R;VN) 

CARBON 14 COMPOUNDS 

Radioactive indications in toxicological practice, 

(IA;SU;In Russian) 
CARBON BLACK 

Steam gasification of carbon: Catalyst properties: [Quarterly re- 

port], September 15—December 14, 1990, 16:6939 (R;US) 
CARBON COMPOUNDS 

Thermal stability of the microstructure of an aged Nb-Zr-C alloy, 

16:7445 (R;US) 
CARBON CYCLE 

[The ocean’s role in the global carbon cycle]: Foreign trip report, 

June 1, 1990—December 20, 1990, 16:8239 (R;US) 
CARBON DIOXIDE 

Conversion of biomass to methanol and its effect on CO2 emis- 
sions, 16:7288 (R;US) 

Electrolytic destruction of spent tributylphosphate extractant us- 
ing silver catalyzed electrochemical oxidation, 16:7909 (R;US) 

Emission assessment from full-scale co-combustion tests of 
binder- enhanced dRDF pellets and high sulfur coal at Ar- 
gonne National Laboratory, 16:7291 (R;US) 

Fundamental studies of water pretreatment of coal: Third quar- 
terly report, April 1-June 30, 1990, 16:6969 (R;US) 

GCM [general circulation model]-data intercomparison: The 
good news and the bad, 16:8179 (R;US) 

Greenhouse gas emissions in Sub-Saharan Africa, 16:8162 
(R;US) 

Metallocarboxylate chemistry: Progress report, 1989-1990, 
16:7886 (R;US) 

Supercritical fluid thermodynamics for coal processing: Topical 
report, October 1, 1989-September 30, 1990, 16:6961 (R;US) 

Uncertainties in forecasting future climate, 16:8177 (R;US) 

What are the likely roles of fossil fuels in the next 15, 50, and 
100 years, with or without active controls on greenhouse gas 
emissions?, 16:6980 (R;US) 

[The ocean's role in the global carbon cycle]: Foreign trip report, 
June 1, 1990—December 20, 1990, 16:8239 (R;US) 

CARBON DIOXIDE LASERS 

CO, laser photolysis of clustered ions, (1), 16:7900 (R;JP;In 

Japanese) 
CARBON IONS 

Excitation curve for auger decay of the (1S2S2P*)°D state of 
C* formed through RTE [Resonant Transfer and Excitation], 
16:8555 (R;US) 

Experimental investigation of beam-plasma interactions en- 
hanced stopping power - plasma lens effect, 16:9130 (RA;FR) 

CARBON ISOTOPES 

See also CARBON 14 

Nuclear reactions and electromagnetic dissociation of ®Li, ®Li, 
Lj at 100 MeV/n, 16:8785 (R;FR) 


16:8480 
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CARBON MONOXIDE 


CARBON MONOXIDE 

Catalysts for liquid-phase synthesis of methanol, 16:7296 
(R;JP;in Japanese) 

Electrolytic destruction of spent tributyiphosphate extractant us- 
ing silver catalyzed electrochemical oxidation, 16:7909 (R;US) 

Mechanistic studies of carbon monoxide reduction: Progress re- 
port, January 1, 1988—December 31, 1990, 16:7885 (R;US) 

Surface analyses and modelling of rate multiplicity and instabili- 
ties: Annual technical report, January 1-December 31, 1990, 
16:7891 (R;US) 

Test series A2.2/A2.3 report: Volume 1, Main report: Final re- 
port, 16:6993 (R;US) 

CARBON TETRACHLORIDE 

U1/U2 crib groundwater biological treatment demonstration 

project: FY-1989 annual report, 16:7182 (R;US) 
CARBONYLS 

Chemical bonding of hydrogen molecules to transition metal 

complexes, 16:7284 (R;US) 
CARBOXYLIC ACID SALTS 

See also PHTHALATES 

Metallocarboxylate chemistry: Progress report, 1989-1990, 
16:7886 (R;US) 

CARCINOGENESIS 

Biological effects in case of combined effect of °°Sr and chemi- 

cal carcinogens, 16:8483 (IA;SU;in Russian) 
CARCINOGENS 

Use of short-term test systems for the prediction of the hazard rep- 

resented by potential chemical carcinogens, 16:8501 (R;US) 
CARCINOMAS 

Evaluation of methods of lung cancer combined treatments, 
16:8409 (IA;SU;In Russian) 

Intercavitory gamma-therapy of uterus carcinoma at AGAT-VU 
and AGAM devices, 16:8412 (IA;SU;In Russian) 

On the methods of radiodiagnosis of stage T;NoMpo lung cancer, 
16:8339 (IA;SU;in Russian) 

Preradiation preparation of patients with endometrium cancer, 
16:8395 (IA;SU;In Russian) 

Principles and efficacy of radiotherapy of cervical carcinoma pa- 
tients at Central Research Roentgeno-Radiological Institute, 
16:8408 (IA;SU;In Russian) 

Principles and efficacy of radiotherapy of uterus body carcinoma 
patients, 16:8407 (IA;SU;In Russian) 

Quality guarantee and way of increasing the efficacy of uterine 
carcinoma radiotherapy, 16:8399 (IA;SU;In Russian) 

Roentgenoendoscopic evaluation of lung state in patients with 
bronchogeneous cancer after radiotherapy, 16:8389 (1A;SU;in 
Russian) 

The irradiation of Cape Town T2 mouth cancer in hyperbaric 
oxygen, 16:8293 (IA;ZA) 

The substaging of stage IIIB CA. cervix, 16:8290 (IA;ZA) 

CARGO 

Fielding The Automated Container Offering System: An interim 

report, 16:7112 (R;US) 
CAROTENOIDS 

On the radon low dose effect on development and induction of 
carotenoid and chlorophyll synthesis in plant seedlings, 
16:8478 (IA;SU;In Russian) 

CASCADE (EXTRACTION) 

See EXTRACTION COLUMNS 
CASINGS 

See COVERINGS 
CASSAVA 

Application of pure strains to standardize the acidification pro- 
cess and the amylolytic activity in cassava fermentation, 
16:8431 (RA;XA) 

Applications of molecular genetics of the coryneform bacteria to 
cassava fermentation, 16:8437 (RA;XA) 

Citric acid fermentation by Aspergillus niger: Induction of high 
yielding mutants with the help of radiation, combination treat- 
ments, protoplast fusion and genetic engineering, 16:8440 
(RA;XA) 

Fermentation protocols for the nutritive upgrading and detoxifi- 
cation of cassava, 16:7290 (RA;XA) 
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Improvement of the nutrient qualities of cassava fermented end- 
products, 16:8432 (RA;XA) 

Molecular genetic approaches to the construction of amylase 
high producing microbial strains, 16:8438 (RA;XA) 

Nuclear techniques in the improvement of the quality of cassava 
traditionally fermented in Indonesia, 16:8454 (RA;XA) 

Nuclear techniques in the improvement of traditional amylase fer- 
mentation practice on cassava in Thailand, 16:8435 (RA;XA) 

Nutritional quality improvement of "tape ketela”, an Indonesian 
traditional fermented cassava: Increase of its protein content 
through gamma irradiation of the yeasts in "ragi tape” and ad- 
dition of nitrogen sources, 16:8433 (RA;XA) 

Some microbiological aspects of cassava fermentation with em- 
phasis on detoxification of the fermented end-product, 
16:8430 (RA;XA) 

Strategies for developing the cassava industry, 16:8429 (RA;XA) 

The effect of gamma radiation on the cellulolytic, pectinolytic 
and amylolytic enzyme activity of some "garri” fermenting mi- 
croorganisms, 16:8434 (RA;XA) 

Upgrading of the nutritive value of starchy foods (cassava) 
through fermentation with genetically manipulated (irradiated) 
microorganisms, 16:8436 (RA;XA) 

CATALYSTS 

Surface analyses and modelling of rate multiplicity and instabili- 
ties: Annual technical report, January 1-December 31, 1990, 
16:7891 (R;US) 

CATALYTIC CONVERTERS 

16:7673 (PA;CA) 

CATHODES 

MCFC materials research at the Netherlands Energy Research 
Foundation ECN, 16:7606 (RA;NL) 

Planar SOFC development at the Netherlands Energy Research 
Foundation ECN, 16:7609 (RA;NL) 

Solid oxide fuel  cells.: New cathode material 
(La,Sr)(Mn,Cr)Osub 3 for SOFC, 16:7600 (R;JP;In Japanese) 

CAVITY RESONATORS 

See also SUPERCONDUCTING CAVITY RESONATORS 

A non conforming finite element method for computing eigen- 
modes of resonant cavities, 16:9270 (R;FR) 

Defiecting modes of the side-coupled cavity structure, 16:8043 
(R;US) 

CEA SACLAY 
Superconductivity RF activities at Saclay, 16:8003 (R;FR) 
CEBAF ACCELERATOR 

Report of the CEBAF PAC4 Subcommittee on STAR: Final report, 
16:8075 (R;US) 

CELL GROWTH (PLANT) 
See PLANT CELLS 
CELLS (PLANT) 

See PLANT CELLS 
CELLS (REACTOR) 

See REACTOR CELLS 
CELLULOSE 

Purification of aqueous cellulose ethers: Extraction of alkali 
salts with isopropanol and high-pressure carbon dioxide, 
16:7827 (R;US) 

CEMENTS 

Evaluation of matrices and conditioning techniques for low and 
intermediate level waste concentrates and residues, 16:7153 
(RA;XA) 

Full scale leach tests, 16:7149 (RA;XA) 

Models of transport processes in concrete, 16:7174 (R;US) 

Study on cement monolith solidification for immobilizing interme- 
diate level wastes from reprocessing plants, 16:7150 (RA;XA) 

CERAMIC MELTERS 

Control of DWPF [Defense Waste Processing Facility] melter 
feed composition, 16:7204 (R;US) 

Control of radioactive waste-glass melters: Part 2, Residence 
time and melt rate limitations, 16:7212 (R;US) 

CERAMICS 

Ceramic technology for advanced heat engines project: Semi- 
annual progress report, October 1989-March 1990, 16:7662 
(R;US) 





Coherent antistokes Raman scattering instrument for diagnos- 
tics of laser induced processes, 16:7786 (R;IT) 

Heterogeneous neutron absorbers development: Preliminary 
studies on alumina-gadolinia systems, 16:8888 (IA;AR;In 
Spanish) 

Metallographic preparation techniques for ceramic materials, 
16:7795 (R;US) 

Optical studies of dynamical processes in disordered materials: 
Progress report, 16:7898 (R;US) 

PAC [perturbed angular correlation] analysis of defect motion by 
Blume’s stochastic model for | = 5/2 electric quadrupole inter- 
actions, 16:8924 (R;US) 

Planar SOFC development at the Netherlands Energy Research 
Foundation ECN, 16:7609 (RA;NL) 

Theoretical studies on the electronic structure and properties of 
complex ceramic crystals and glasses: Annual progress re- 
port, July 1, 1990—June 30, 1991, 16:7779 (R;US) 

Three-dimensional nuclear magnetic resonance and x-ray micro- 
tomographic imaging of composite materials, 16:7813 (R;US) 

CEREBRUM 

Use of computer programs for evaluation of X-ray computerized 
tomography data in diagnosis of brain tumors, 16:8362 
(IA;SU;In Russian) 

CERIUM 140 

4-7 directional correlations measurements for transitions in 

149Ce, 16:8822 (IA;BR;In Portuguese) 
CERIUM ALLOYS 
Magnetic behaviour of cerium in Ceg Sns and Ce3 Sn7, 
surstructures of Ce Sng, 16:7714 (R;FR;In French) 
CERIUM COMPOUNDS 
See also CERIUM FLUORIDES 
CERIUM OXIDES 

Development and construction of a fast spectroelectrochemical 
device. Applications to the reaction kinetic study of the 
Eu(Ili/il), Ce(IV/ill) and U(VI/V) redox processes, 16:7868 
(R;FR;In French) 

CERIUM FLUORIDES 

lon-ion interaction and energy transfer of 4+ transuranium ions 
in cerium tetrafluoride, 16:7806 (R;US) 

Vibronic interaction and crystal structure distortion in 
Cm**:CeF4, 16:7807 (R;US) 

CERIUM OXIDES 

Phase instability at the maximum T-in oxide superconductors: 
Phase separation in LagCuQ4,,, Ndo_,Ce,CuO,, and 
Laz_,Sr,CuO,4, 16:7769 (R;US) 

Thermodynamic behavior of high-T, oxide systems via EMF and 
related measurements, 16:7773 (R;US) 

Tunneling spectroscopy measurements on low-leakage junctions 
of Nd; gsCep y5CuO4_, and Ba, _,K,BiO3, 16:7754 (R;US) 

CERMETS 

Planar SOFC development at the Netherlands Energy Research 

Foundation ECN, 16:7609 (RA;NL) 
CERN 

Agreement between the Swiss Federal Council and the European 
Organisation for Nuclear research to determine the legal status 
of that Organisation in Switzerland, 16:9325 (1;CH;In French) 

CESIUM 134 

Environmental radiological studies in 1989 near the Rancho 
Seco Nuclear Power Generating Station, 16:8262 (R;US) 

Modeling the behaviour of 137Cs, 134Cs and 90Sr in lake sys- 
tems. Results of a research carried out using radioactivity 
measurement data collected following the Chernobyl acci- 
dent, 16:8230 (R;IT) 

Radiation exposure in the Hanseatic City of Luebeck through 
two-year inhalation and ingestion of radioactive substances 
as a result of the Chernobyl reactor accident. Report on re- 
sults, 16:8190 (1;DE;In German) 

CESIUM 137 

137Cs dynamics in soils of rice wedges, 16:7471 (IA;SU;In Rus- 
sian) 

1989 environmental monitoring report, Sandia National Labora- 
tories, Albuquerque, New Mexico, 16:8172 (R;US) 

Effect of acute effect of incorporated '9’Cs on thyroid functional 
state of Wistar rat, 16:8485 (IA;SU;in Russian) 


CHARGED PARTICLES 


Effect of brand peculiarities on '°’Cs buildup in potato plants, 
16:8198 (IA;SU;In Russian) 

Environmental radiological studies in 1989 near the Rancho 
Seco Nuclear Power Generating Station, 16:8262 (R;US) 

Fungi ability to strontium-90 and cesium-137 extraction, 
16:8481 (IA;SU;In Russian) 

Modeling the behaviour of 137Cs, 134Cs and 90Sr in lake sys- 
tems. Results of a research carried out using radioactivity 
measurement data collected following the Chernobyl acci- 
dent, 16:8230 fF) 

Peculiarities of °°Sr and 'S’Cs buildup of plants of mountain 
meadows, 16:8200 (IA;SU;In Russian) 

Plant brand differences in absorbing °°Sr and 'S’Cs from the 
soil, 16:8477 (IA;SU;In Russian) 
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stressed layers, 16:8988 (IA;SU;In Russian) 


CHANNELS (REACTOR) 
See REACTOR CHANNELS 


CHARGED PARTICLES 

See also DEUTERONS 

Charged particle channeling in the type-2 superconductor mag- 
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Multiple scattering effect spin motion of fast charged particles in 
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PRIAM: A self consistent finite element code for particle simula- 
tion in electromagnetic fields, 16:9269 (R;FR) 
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137Cs dynamics in soils of rice wedges, 16:7471 (IA;SU;In Rus- 
sian) 

Effect of brand peculiarities on '°’7Cs buildup in potato plants, 
16:8198 (IA;SU;In Russian) 
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[Atmospheric methane research program for a study in China]: 
[Annual progress report], 16:8140 (R;US) 

CHINA CLAY 

See KAOLIN 
CHINONE 

See BENZOQUINONES 
CHIRAL SYMMETRY 
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Progress in the chemistry of chromium(V) doping agents used in 
polarized target materials, 16:8029 (R;US) 

Separation and concentration of hazardous metals from aque- 
ous solutions using sulfate-reducing bacteria, 16:8187 (R;US) 

CHROMIUM 48 

The beta decay of “®Mn: 

quenching, 16:8806 (R;DE) 
CHROMIUM 52 TARGET 

[Evaluations of neutron reactions with 5*Cr, 5Fe, 5®Nij: Foreign 
trip report, December 1, 1990—December 8, 1990, 16:8808 
(R;US) 
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computers for the AMPMODNET/AIMNET [Army Material Plan 
Modernization Network/Acquisition Information Management 
Network] classified network environment, 16:9276 (R;US) 

CLAYS 
See also KAOLIN 
MONTMORILLONITE 
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binder- enhanced dRDF pellets and high sulfur coal at Ar- 
gonne National Laboratory, 16:7291 (R;US) 

Gas turbine component screening program: Volume 1, Develop- 
ment of MS6001 combustion system for coal water slurry 
combustion: Final report, 16:6989 (R;US) 
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Fluidized-Bed Combustion 

Atmospheric fluidized bed combustion advanced system con- 
cepts applicable to small industrial and commercial markets, 
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Low temperature cold trapping of uranium hexafluoride contain- 
ing hydrogen fluoride, 16:7096 (R;US) 

COLLECTIVE EXCITATIONS 

Electron scattering and collective excitations in nuclei, 16:8847 

(R;FR) 
COLLECTIVE MODEL 

Microscopic theory of nuclear collective dynamics: 
Inter-relationship between quantum chaos and nuclear spec- 
troscopy, 16:8866 (R;JP) 

COLLIDING BEAMS 

Accelerating and storing polarized hadron beams, 16:8016 
(R;US) 

Final focus test beam for the next linear collider, 16:8019 (R;FR) 

COLLISIONLESS PLASMA 
Collisionless diffusion regimes of trapped particles in tokamaks, 
16:9073 (R;FR) 
COLLISIONS 
See also ATOM COLLISIONS 
ELECTRON COLLISIONS 
ION COLLISIONS 
MOLECULE COLLISIONS 
PHOTON COLLISIONS 

Sixteenth International Conference on the physics of electronic 
and atomic collisions: Abstracts of contributed papers, 
16:8551 (R;US) 

Theses of the reports of the 20. All-union conference of physics 
of charged particle interaction with crystals, 16:8930 (I;SU;In 
Russian) 

COLLOIDS 

See also FOAMS 

Colloid migration in fractured media: 1988-1989 Annual report, 
16:8259 (R;US) 

Colloids in groundwater: Their mobilization, subsurface trans- 
port, and sorption affinity for toxic chemicals: Technical 
progress report, 16:8223 (R;US) 

COLON 
See LARGE INTESTINE 
COLUMBIA RIVER 

1988 Hanford riverbank springs characterization report, 16:8241 

(R;US) 
COLUMBIUM 
See NIOBIUM 
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COLUMNS (EXTRACTION) 


COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
STAGED COMBUSTION 
Management of emissions in peat drying and burning, 16:7018 
RA;Fl) 
Senda Combustion Research Program: Annual report 1988, 
16:7926 (R;US) 
Studies in nonlinear problems of energy: Progress report, 
16:7925 (R;US) 
COMBUSTION PRODUCTS 
What are the likely roles of fossil fuels in the next 15, 50, and 
100 years, with or without active controls on greenhouse gas 
emissions?, 16:6980 (R;US) 
COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 
An innovative demonstration of high power density in a compact 
MHD [magnetohydrodynamic] generator: Final report, 
16:7597 (R;US) 
Optical properties of flyash: Quarterly report, 1 July-30 Septem- 
ber 1990, 16:7000 (R;US) 
COMMERCE (NUCLEAR) 
See NUCLEAR TRADE 
COMMERCIAL BUILDINGS 
Asurvey of tracer gas techniques for estimation airflow and effec- 
tive volumes in single and multizone buildings, 16:7629 (R;US) 
Thermal sensitivity of the commercial sector: End-Use Load 
and Consumer Assessment Program, 16:7626 (R;US) 
COMMERCIAL SECTOR 
A comparison of energy intensity in the United States and 
Japan, 16:7612 (R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 


COMPACT IGNITION TOKAMAK 

Surface erosion and tritium inventory analysis for CIT [Compact 

Ignition Tokamak], 16:9138 (R;US) 
COMPACTING 

Cost benefit analysis of waste compaction alternatives at 
Lawrence Livermore National Laboratory: Final draft, 16:7198 
(R;US) 

COMPLIANCE 

Potential cumulative impacts of environmental regulatory initia- 
tives on US crude oil exploration and production: Volume 1, 
Summary report, 16:7067 (R;US) 

Potential cumulative impacts of environmental regulatory initia- 
tives on US crude oil exploration and production: Volume 2, 
Final report, 16:7068 (R;US) 

COMPOSITE MATERIALS 

See also CERMETS 

Composite to metal jointing project: Summary report, 16:7713 
(R;LU) 

Crack growth behavior of encapsulation processed SiC-PMMA 
particulate composites, 16:7828 (R;US) 

Microstructure and properties of alumina-whisker-reinforced 
tetragonal zirconia polycrystal matrix composites, 16:7815 
(R;US) 

Solid-particle erosion of aluminum/particulate ceramic compos- 
ites, 16:7682 (R;US) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSIBLE FLOW 
Numerical simulations with a k-e mixing model in presence of 
shock waves, 16:7953 (R;FR) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 

A UNIX device driver for a Translink Il Transputer board, 
16:9262 (R;US) 

Automating operations at the National Energy Software Center, 
16:9292 (R;US) 
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COMPUTER NETWORKS 

An examination of electronic file transfer between host and micro- 
computers for the AMPMODNET/AIMNET [Army Material Plan 
Modernization Network/Acquisition Information Management 
Network] classified network environment, 16:9276 (R;US) 

Tuning computer communications networks and protocols, 
16:9277 (R;US) 

COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER-GRAPHICS DEVICES 

Use of computers for analysis of X-ray images, 16:8326 

(IA;SU;In Russian) 
COMPUTERIZED CONTROL SYSTEMS 

Operational performance of the three bean salad control algo- 
rithm on the ACRR [Annular Core Research Reactor], 
16:7387 (R;US) 

COMPUTERIZED SIMULATION 

Application of stochastic methods: dimensioning and regulation: 
Detailed report (1987-1989), 16:7320 (R;CH;In French) 

Best-estimate analysis of beyond design-basis control rod ejec- 
tion accidents in the Beznau II pressurized water reactor, 
16:7510 (RA;CH) 

PRIAM: A self consistent finite element code for particle simula- 
tion in electromagnetic fields, 16:9269 (R;FR) 

Simulation Technology Research Division assessment of the IBM 
RISC SYSTEM/6000 Model 530 workstation, 16:9278 (R;US) 

Simulations of the Response of the Cluster Detector/Scintillator 
Wall for the 47 facility at SIS/ESR using the GEANT Detector 
program, 16:8073 (R;FR) 

Three-dimensional space-time dependent analysis of a rod 
ejection accident in a PWR, 16:7509 (RA;CH) 

COMPUTERIZED TOMOGRAPHY 

Quantitative inspection by computerized tomography, 16:7966 
(I;BR;In Portuguese) 

Selective interarterial intensification of computerized tomogra- 
phy images of liver, 16:8380 (IA;SU;In Russian) 

Use of computer programs for evaluation of X-ray computerized 
tomography data in diagnosis of brain tumors, 16:8362 
(IA;SU;In Russian) 

CONCENTRATING COLLECTORS 

16:7329 (PA;CA) 

CONCRETES 

Full scale leach tests, 16:7149 (RA;XA) 

Models of transport processes in concrete, 16:7174 (R;US) 

Selection of siliceous aggregate for concrete, 16:7173 (R;US) 

Waste storage in the vadose zone affected by water vapor con- 
densation and leaching, 16:8242 (R;US) 

CONDENSERS (ELECTRIC) 

See CAPACITORS 
CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 

See ELECTRIC CONDUCTORS 
CONFORMAL GROUPS 

Commutant of modular transformations for affine characters, 
16:8725 (R;FR) 

CONFORMATIONAL CHANGES 

Imaging Plate, a two dimensional detector, in modern protein 
crystallography using synchrotron radiation, 16:8275 (IA;JP;In 
Japanese) 

CONING 

See CHANNELING 
CONNECTIONS 

See JOINTS 
CONSUMERS POWER COMPANY MIDLAND-1 

See MIDLAND-1 REACTOR 
CONTACT RADIOTHERAPY 

See RADIOTHERAPY 
CONTACTORS 

See SWITCHES 
CONTAINERS 

See also PRESSURE VESSELS 

Computerized 50 liter volume calibration system: Revision 1, 
16:7948 (R;US) 





Evaluation of long-term durability of low-and intermediate-level 
waste packagings, 16:7154 (RA;XA) 

Evaluation of waste forms-container interactions, 
(RA; XA) 

TRUPACT-II container maintenance program plan: Revision 1, 
16:7933 (R;US) 

Technical considerations for evaluating substantially complete 
containment of high-level waste within the waste package, 
16:7175 (R;US) 

Technologies for sorting, assaying, classifying, and certifying 
transuranic waste within the United States, 16:7113 (R;US) 

The physical properties and chemical composition of the gas 
within the free volume of canistered waste forms, 16:7216 
(R;US) 

Uncertainties in container failure time predictions, 16:7184 (R;US) 

CONTAINMENT SYSTEMS 
Field Lysimeter Test Facility: Protective barrier test results (FY 
1990, the third year), 16:7181 (R;US) 
CONTAMINATION 
See also SURFACE CONTAMINATION 
TRANSFRONTIER CONTAMINATION 
A simple and rapid method to estimate radiocesium in man, 
16:8910 (R;AT) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTINENTAL SHELF 

Gradual reduction of oil and natural gas fields: Staff relations 

and measures, 16:7070 (R;NO;In Norwegian) 
CONTINUOUS MINERS 

An improved prototype ignition suppression device for under- 

ground electrical face cutting equipment, 16:7026 (R;US) 
CONTRACTORS 

Semiannual report to Congress, April 1—-September 30, 1990, 

16:9247 (R;US) 
CONTRAST MEDIA 

Contrasting ability and X-ray pharmacodynamics of liposome 
forms of radiopague agents in X-ray examination of digestive 
system in experiments, 16:8341 (IA;SU;In Russian) 

Contrasting ability and X-ray pharmacodynamics of liposome 
forms of radiopaque agents in intrabroncheal injection in ex- 
periment, 16:8342 (IA;SU;In Russian) 

Improving of radiodiagnosis of pathological change in large in- 
testine, 16:8343 (IA;SU;In Russian) 

Roentgenological and pharmacological properties of triombrast 
(verographin) being in liposomes, 16:8381 (IA;SU;In Russian) 

CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 

Methods for reactor physics calculations for control rods in fast 
reactors: Proceedings of an IAEA specialists’ meeting held at 
Winfrith, United Kingdom, on 6-8 December, 1988, 16:7430 
(R;XA) 

Process development for fabrication of Ag-15% In-5% Cd alloys 
and rods for the control rods of IPEN critical unit, 16:7429 
(|;BR;In Portuguese) 

CONTROL ROD DRIVES 
Reliability test on control rod driving mechanism of HTTR with 
HENDEL, 16:7431 (R;JP;In Japanese) 

CONTROL RODS 

See CONTROL ELEMENTS 
CONTROL ROOMS 

Control room habitability system review models, 16:7507 (R;US) 
CONTROL SYSTEMS 

See also COMPUTERIZED CONTROL SYSTEMS 

REACTOR CONTROL SYSTEMS 

A hybrid matrix multiplier for control of the TCV tokamak, 
16:9098 (RA;CH) 

A system identification study: Methodology, algorithms, and ap- 
plications: Part 2, 16:9263 (R;US) 

Control system and operation characteristics of DC transmis- 
sion systems by self turn-off type inverter, 16:7526 (R;JP;In 
Japanese) 


16:7151 


COPPER 
Shear Properties 


Distributed control of the TCV tokamak and modular BITBUS 
nodes, 16:9097 (RA;CH) 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 
Development of the fish community in a new cooling reservoir in 
the southeastern USA, 16:8494 (R;US) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
Chlorofluorocarbon leak detection technology, 16:8120 (R;US) 
COPPER 
Biological Accumulation 
Kootenai River white sturgeon investigations and experimental 
culture: Annual progress report, FY 1989, 16:8220 (R;US) 
Catalytic Effects 
Copper contamination effects on hydrogen-air combustion un- 
der SCRAMJET [supersonic combustion ramjet] testing 
conditions, 16:7286 (R;US) 
Creep 
Tensile strength and creep resistance in nanocrystalline Cu, Pd 
and Ag, 16:7700 (R;US) 
Damaging Neutron Fluence 
Damage parameter comparison for candidate intense neutron 
test facilities for fusion materials, 16:9233 (R;US) 
Density 
Theoretical analysis of discharges in copper vapor lasers.: 
Comparison between Ne and He, 16:7977 (R;JP;in Japanese) 
Electrodeposition 
Electrochemical control of brightener in acid copper sulfate plat- 
ing solutions: Final report, 16:7907 (R;US) 
Erosion 
Corrosion of copper in Mound’s single-pass potable water sys- 
tems, 16:7732 (R;US) 
Filtration 
Separation and concentration of hazardous metals from aque- 
ous solutions using sulfate-reducing bacteria, 16:8187 (R;US) 
Grain Size 
Mechanical behavior of nanocrystalline metals, 16:7706 (R;US) 
Impact Shock 
CHARADE: A characteristic code for calculating rate-dependent 
shock-wave response, 16:7726 (R;US) 
lon Implantation 
Dose rate dependence of the optical absorption of Cu implanted 
silica, 16:7684 (R;US) 
Mechanical Properties 
Is superplasticity in the future of nanophase materials?, 16:7681 
(R;US) 
Mechanical behavior of nanocrystalline metals, 16:7706 (R;US) 
Metallurgical Effects 
Results of crack-arrest tests on two irradiated high-copper 
welds, 16:7733 (R;US) 
Microstructure 
XRD [x-ray diffraction] and HREM [high resolution electron mi- 
croscopy] studies of nanocrystalline Cu and Pd, 16:7699 (R;US) 
Nucleation 
Nucleation of copper during supersonic expansion, 16:7677 
(R;US) 
Quantitative Chemical Analysis 
Efficient voltammetric analysis technique to determine traces of 
the heavy metals cadmium, lead, copper and zinc in small 
quantities of wood. Application in the investigation of radial 
and axial heavy metal distribution in oak trees (Quercus robur 
and Quercus petraea) from the heavily polluted Koenigstein 
area (Taunus, FR Germany) and the non-pollut, 16:7870 
(R;DE;In German) 
Shear Properties 
Elastic shear modulus: Fits to data and extrapolation to large 
compressions and negative pressure, 16:7725 (R;US) 
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COPPER 
Tensile Properties 


Tensile Properties 
Tensile strength and creep resistance in nanocrystalline Cu, Pd 
and Ag, 16:7700 (R;US) 
Voltametry 
Efficient voltammetric analysis technique to determine traces of 
the heavy metals cadmium, lead, copper and zinc in small 
quantities of wood. Application in the investigation of radial 
and axial heavy metal distribution in oak trees (Quercus robur 
and Quercus petraea) from the heavily polluted Koenigstein 
area (Taunus, FR Germany) and the non-pollut, 16:7870 
(R;DE;In German) 
COPPER BASE ALLOYS 
See also BRASS 
Neutron-induced changes in density of copper alloys, 16:9236 
(R;US) 
COPPER COMPLEXES 
Transport of heavy metals in process wastewaters: Fourth quar- 
terly report, July 1, 1990—September 30, 1990, 16:6978 (R;US) 
COPPER COMPOUNDS 
See also COPPER OXIDES 
Calculation of diffraction patterns associated with electron irradi- 
ation induced amorphization of CuTi, 16:7692 (R;US) 
Effects of processing parameters on the laser deposition of high 
temperature superconducting thin films, 16:9027 (R;US) 
Intramolecular energy transfer reactions in polymetallic: 
Progress report, July 1989-November 1990, 16:7890 (R;US) 
COPPER ISOTOPES 
Nuclear reactions and electromagnetic dissociation of ®Li, Li, 
11Lj at 100 MeV/n, 16:8785 (R;FR) 
COPPER OXIDES 
Chemical Preparation 
Preparation and properties of Y-124 superconductor made by a 
chemical precipitation method, 16:7760 (R;US) 
Critical Current 
Degradation of properties of YBa2CuzO, superconductors sin- 
tered in CO2-containing atmosphere, 16:7761 (R;US) 
Crystal Growth 
Cubic new compound in the Ba-Ca-Cu-O system: Preliminary 
phase relationships, 16:7790 (R;US) 
Decomposition 
Control of YBa2Cu;O07_, degradation during heat treatment, 
16:7753 (R;US) 
Deposition 
A review of basic phenomena and techniques for sputter- 
deposition of high temperature superconducting films, 
16:7777 (R;US) 
Drawing 
Processing and fabrication of YBajCu30,/Ag composite wires 
and coils, 16:7768 (R;US) 
Electric Conductivity 
Tunneling spectroscopy measurements on low-leakage junctions 
of Nd, g5C@p y5CU04_y and Ba, _,K,BiO3, 16:7754 (R;US) 
Fabrication 
Characterization of composite high temperature superconduc- 
tors for magnetic bearing applications, 16:7756 (R;US) 
Thermomechanical processing of YBazCu30,/Ag sheathed 
wires, 16:7767 (R;US) 
Grain Boundaries 
Tilt grain boundaries in YBa2Cu3O7_, thin films, 16:7772 (R;US) 
Heat Treatments 
Atmosphere control during preparation of YBazCu307_, mag- 
net windings, 16:7770 (R;US) 
Laser-Produced Plasma 
In situ laser ablation plasma diagnostics in the film growth 
regime: Effects of ambient background gases, 16:7810 (R;US) 
Magnetoresistance 
Dissipation in high-temperature superconductors in a magnetic 
field, 16:7757 (R;US) 
Pinning in twin boundaries of YBazCu307_; single crystals, 
16:7751 (R;US) 
Microstructure 
Critical currents, magnetic relaxation, and microstructure in 
zone-melted YBazCu,0,, 16:7759 (R;US) 
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Degradation of properties of YBazCu3O, superconductors sin- 
tered in CO2-containing atmosphere, 16:7761 (R;US) 

Irradiation defect structures in YBapCu307_, and their correla- 
tion with superconducting properties, 16:7764 (R;US) 

Phase Studies 

Phase instability at the maximum T-in oxide superconductors: 
Phase separation in LapCuQ,4,,, Ndo_,CexCuO,, and 
Lap_,Sr,xCuO,, 16:7769 (R;US) 

Physical Radiation Effects 

Irradiation defect structures in YBapCu307_, and their correla- 
tion with superconducting properties, 16:7764 (R;US) 

Phase transformations induced by swift heavy ions in the new 
high Te copper oxides, 16:7801 (RA;FR) 

Sample Preparation 

Preparation and characterisation of 

La;.gBa;.7CugO,, 16:7747 (R;SY) 
Superconductivity 

Mechanisms controlling the in-situ formation and superconduct- 
ing properties of Bi-Sr-Ca-Cu-O films, 16:7758 (R;US) 

Preparation and characterisation of LaBaCaCu,0, and 
La,.3Ba;.7Cu3O,, 16:7747 (R;SY) 

Texture 

Texture analysis of bulk YBagCu30, by neutron diffraction, 

16:7752 (R;US) 
Thermodynamic Properties 

Thermodynamic behavior of high-T, oxide systems via EMF and 

related measurements, 16:7773 (R;US) 
COPPER SELENIDE SOLAR CELLS 

Fundamentals of polycrystalline thin film materials and devices: 
Final subcontract report, January 16, 1989—January 15, 1990, 
16:7313 (R;US) 

Research on stable, high-efficiency, large-area amorphous sili- 
con based modules — Task B: Final subcontract report, 1 
March 1989-28 February 1990, 16:7310 (R;US) 

COPPER VAPOR LASERS 
See GAS LASERS 

CORES (REACTOR) 
See REACTOR CORES 

CORNELL ELECTRON-POSITRON STORAGE RING 
See CESR STORAGE RING 

COSMIC DUST 

The shape of the invisible halo: N-body simulations on parallel 
supercomputers, 16:8530 (R;US) 

COSMIC GAMMA BURSTS 
Analysis of gamma-ray burst energy spectra: Final report, Jan- 
uary 15, 1990—August 31, 1990, 16:8545 (R;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 

First results from MACRO [Monopole Astrophysics Cosmic Ray 
Observatory], 16:8544 (RA;US) 

Multi-core events in cosmic-ray induced interactions with lead at 
around 10 TeV, 16:8519 (R;BR) 

COSMIC RAY DETECTION 

Believability of signals from cosmic ray sources, 16:8518 (R;US) 
COSMIC RAY SOURCES 

See also COSMIC X-RAY SOURCES 

Believability of signals from cosmic ray sources, 16:8518 (R;US) 
COSMIC SHOWERS 

Search for UHE emission from 4U0115+63, 16:8534 (R;US) 
COSMIC X-RAY SOURCES 

The showerfront time-structure of “anomalous muon” events as- 

sociated with Hercules X-1, 16:8533 (R;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL CONSTANT 

Observational relations in model universes dominated by 

domain-wall-like matter, 16:8543 (R;JP) 
COSMOLOGICAL MODELS 

See also INFLATIONARY UNIVERSE 

Experimentally testing the standard cosmological model, 
16:8525 (R;US) 

High energy physics and cosmology: [Annual technical progress 
report], June 1, 1988—May 31, 1989, 16:8522 (R;US) 


LaBaCaCu30, and 





Locally homogeneous but globally inhomogeneous spaces in 
cosmology, 16:8529 (R;BR) 

Quasi-nonlinear theory of cosmological self-gravitating systems, 
16:8548 (R;JP) 

Statistics of peaks in cosmological nonlinear density fields, 
16:8549 (R;JP) 

[High energy physics and cosmology]: Progress report, [June 1, 
1987—May 31, 1988], 16:8521 (R;US) 

COSMOLOGY 

Environment-induced superselection in cosmology, 16:8532 
(R;US) 

High energy physics and cosmology: Technical progress report, 
June 1, 1984—May 31, 1985, 16:8520 (R;US) 

Large-scale structure in the universe: Theory vs observations, 
16:8541 (R;DK) 

COSTA RICA 
The peats of Costa Rica: Volume 1, Executive summary, 
16:6982 (R;US;In English, Spanish) 
COULOMB ATTRACTION 
See COULOMB FIELD 
COULOMB BARRIER 
See COULOMB FIELD 
COULOMB FIELD 
Autocorrelation function and quantum recurrence of Wavepack- 
ets, 16:8870 (R;FR) 

COULOMB POTENTIAL 

See COULOMB FIELD 
COULOMB REPULSION 

See COULOMB FIELD 
COUNTERS (RADIATION) 

See RADIATION DETECTORS 
COVERINGS 

Control of water infiltration into near surface LLW [low-level 
radioactive waste] disposal units: Progress report on field ex- 
periments at a humid region site, Beltsville, Maryland: Volume 
4, 16:8238 (R;US) 

CP INVARIANCE 

A recent result on CP violation by E731 at Fermilab, 16:8723 
(RA;US) 

CP violation, 16:8713 (RA;US) 

Mechanisms of CP violation in gauge theory and the recent de- 
velopments, 16:8688 (R;US) 

New measurement of the phase difference Do9-@,— in CP- 
violating K° decays, 16:8660 (RA;US) 

CREEKS 

See STREAMS 
CRITICALITY ACCIDENTS 

See RADIATION ACCIDENTS 
CROPPING SYSTEMS 

See CULTIVATION TECHNIQUES 
CROSSED BEAMS 

See COLLIDING BEAMS 
CRUDE OIL 

See PETROLEUM 
CRYSTAL DEFECTS 

PAC [perturbed angular correlation] analysis of defect motion by 
Blume’s stochastic model for | = 5/2 electric quadrupole inter- 
actions, 16:8924 (R;US) 

Phase transformations induced by swift heavy ions in the new 
high Tc copper oxides, 16:7801 (RA;FR) 

Relations between electronic stopping power and defects mi- 
crostructures induced by swift heavy ions in spinel oxides and 
related compounds, 16:7799 (RA;FR) 

Structure and diffusion properties of latent ion tracks, 16:9014 
(RA;FR) 

Study and microscopic characterization of the cadmium telluride 
deep levels, 16:7818 (R;FR;In French) 

Theoretical approaches of structural modifications induced by 
ion irradiations, 16:8573 (RA;FR) 

CRYSTAL LATTICES 

Heavy ion channeling in crystals, 16:8572 (RA;FR) 

Resonant dielectronic excitation in crystal channels, 16:9015 
(RA;FR) 


CYCLOTRONS 


CRYSTAL STRUCTURE 
See also CRYSTAL DEFECTS 
CRYSTAL LATTICES 

Diffraction effects from [111] twist boundaries in gold, 16:7709 

(R;US) 
CRYSTALLOGRAPHY 

Enzyme reactions and their time resolved measurements, 

16:8441 (IA;JP) 
CRYSTALS 

See also MONOCRYSTALS 

Diffraction anomalies spectral-angular distribution of relativistic 
electron radiation in crystals, 16:9004 (IA;SU;In Russian) 

Dynamics and pattern selection at the crystal-melt interface: 
Progress report No. 5, March 1, 1990—February 28, 1991, 
16:8922 (R;US) 

Effect of ultrasonic wave on parametric (quasi-Cherenkov) insta- 
bility development in crystals, 16:8933 (IA;SU;In Russian) 

Electron resonance scattering with surface zones, 16:8932 
(IA;SU;In Russian) 

Impact parameter dependence of Z°-correction in energy 
losses, 16:8954 (IA;SU;In Russian) 

Iteration method in the kinetic theory of ion passing through 
solids, 16:8970 (IA;SU;In Russian) 

No inherent giassiness in a Penrose tiling quasicrystal, 16:7804 
(R;US) 

Possibility of nuclear reaction stimulation during formation of 
quasi-bound states of molecular ions, 16:8956 (IA;SU;In Rus- 
sian) 

Radiation-induced polarization of relativistic electron and 
positron beams in bent crystals, 16:8981 (IA;SU;in Russian) 

Shock-wave equation-of-state studies at Los Alamos, 16:7727 
(R;US) 

Stochastic description of compounds stability under irradiation: 
Temperature, flux and cascade size effects, 16:7915 (R;FR) 

Theoretical studies on the electronic structure and properties of 
complex ceramic crystals and glasses: Annual progress re- 
port, July 1, 1990—June 30, 1991, 16:7779 (R;US) 

Theses of the reports of the 20. All-union conference of physics 
of charged particle interaction with crystals, 16:8930 (1;SU;In 
Russian) 

Threshold and polarization characteristics of radiation in crystals 
induced by high-frequency acoustic waves, 16:8992 (IA;SU;In 
Russian) 

CULTIVATION TECHNIQUES 

Imbedding dynamic responses with imperfect information into 
static portraits of the regional impact of climate change, 
16:8169 (R;US) 

CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CURIUM IODIDES 

Physical-chemical studies of transuranium elements: Progress 

report, April 1, 1988—March 31, 1991, 16:7918 (R;US) 
CURIUM IONS 

lon-ion interaction and energy transfer of 4+ transuranium ions 
in cerium tetrafluoride, 16:7806 (R;US) 

Vibronic interaction and crystal structure distortion in 
Cm**:CeF4, 16:7807 (R;US) 

CURIUM OXIDES 

Physical-chemical studies of transuranium elements: Progress 

report, April 1, 1988—March 31, 1991, 16:7918 (R;US) 
CUSHING SYNDROME 

Evaluation of skeleton function in Itsenko-Cushing syndrome, 
16:8368 (IA;SU;In Russian) 

CYCLIC STEAM INJECTION PROCESS 

See FLUID INJECTION PROCESSES 

CYCLONE SEPARATORS 

Control of fine particulate emissions from coal-fired utility boil- 
ers: Spin filter collection device (rotary cyclone): Final report, 
January 1, 1988—January 31, 1990, 16:7346 (R;US) 

Test series A2.2/A2.3 report: Volume 1, Main report: Final re- 
port, 16:6993 (R;US) 

CYCLOTRONS 

Study of the activation of the parts components of the CV-28 cy- 

clotron, 16:8005 (R;BR;In Portuguese) 
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CZECHOSLOVAK ORGANIZATIONS 


CZECHOSLOVAK ORGANIZATIONS 
Principles and experience in safe regulation in Czechoslovakia, 
16:9312 (IA;CS) 
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Hadroproduction of charm at Fermilab E769, 16:8620 (R;US) 

Recent results on charm from Fermilab experiment E-687, 
16:8630 (R;US) 

D PLUS RESONANCES 

See DMESONS 
D RESONANCES 

See CHARMED MESONS 
D* PLUS RESONANCES 

See BARYONS 
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See BARYONS 
D*RESONANCES 

See BARYONS 
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See F1-1285 MESONS 
D-1865 RESONANCES 

See DMESONS 
DAMS 

Status and habitat requirements of white sturgeon populations 
in the Columbia River downstream from McNary Dam: An- 
nual progress report, April 1989—March 1990, 16:7300 (R;US) 

DATA 

Releases of radioactivity at the Savannah River Plant, 1954— 

1985: “Revised”, 16:7220 (R;US) 
DATA ACQUISITION SYSTEMS 

Pion electroproduction at threshold on the nucleon. Contribution 
to the measurement of the nucleon form factor, 16:8639 
(R;FR;in French) 

DATA PROCESSING 
PEDRO (Petroleum Electronic Data Reporting Option) user 
guide: Version 4.0, 16:9261 (R;US) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TRANSMISSION SYSTEMS 

A study of electro-optical modulators for transfer of detector sig- 
nals by optical fibers, 16:8064 (R;US) 

Closeout of IE Bulletin 80-15: Possible loss of Emergency Notifi- 
cation System (ENS) with loss of offsite power, 16:7501 (R;US) 

PEDRO (Petroleum Electronic Data Reporting Option) user 
guide: Version 4.0, 16:9261 (R;US) 

DATING 
See AGE ESTIMATION 
DAUGHTER PRODUCTS 

Environmental assessment of remedial action at the inactive 
uraniferous lignite processing sites at Belfield and Bowman, 
North Dakota: Draft final, 16:7229 (R;US) 

Lung cancer risks in the vicinity of uranium tailings sites (UM- 
TRA Project.), 16:7239 (R;US) 

Programmatic Environmental Report for remedial actions at 
UMTRA [Uranium Mill Tailings Remedial Action] Project vicin- 
ity properties, 16:7248 (R;US) 

Radon exposure mediated changes in lung macrophage mor- 
phology and function, in vitro, 16:8445 (R;US) 

Reduction of radon daughter concentrations in structures (UM- 
TRA proj ct), 16:7242 (R;US) 

Skeletal 2°Pb from inhalation of 22?Rn and its decay products, 
16:8444 (R;US) 

[Mutagenicity of radon and radon daughters]: Progress report, 
April 1, 1988-October 1, 1990, 16:8448 (R;US) 
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See FISSION PRODUCTS 
DECALSO 

See ION EXCHANGE MATERIALS 
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Gas-liquid-liquid equilibria in mixtures of water, light gases, and 
hydrocarbons: Final report, September 1, 1987—November 
30, 1990, 16:7884 (R;US) 

DECAY PRODUCTS 

See DAUGHTER PRODUCTS 
DECHANNELING 

See CHANNELING 
DECISION TREE ANALYSIS 

Optimization of technical specifications by use of probabilistic 
methods: A Nordic perspective, 16:7479 (1;DK) 

DECONTAMINATION 
Analytical methodology for the study of decontamination factors 
in mixer-settlers, 16:7106 (IA;AR;In Spanish) 

DECONTAMINATION FACTOR 

See DECONTAMINATION 
DEEP INELASTIC SCATTERING 

Factorization at small x, 16:8671 (R;US) 
DEFORMED NUCLEI 

“Identical” bands in normally-deformed nuclei, 16:8752 (R;US) 
DEHYDRATION 

The mechanism of the dehydration reaction of solid HIO,. 

2H20, 16:7914 (R;SY;In Arabic) 
DELAYED RADIATION INJURIES 
See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (BARYON) 
See N*BARYONS 
DELTA RESONANCES (MESON) 
See MESONS 
DELTA-966 RESONANCES 
See A0-980 MESONS 
DENMARK 

A healthy energy policy (Denmark), 16:7586 (1;DK;In Danish) 

Documentation for a healthy energy policy, 16:7585 (I;DK;In 
Danish) 

Renewable energy in Denmark: Partial report for the control 
group for the development of renewable energy under the 
Danish Energy Agency, 16:7582 (1;DK;In Danish) 
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Preprocessing of ion microtomography data for improved recon- 
struction quality, 16:9023 (R;US) 

DENSITY (ELECTRON) 

See ELECTRON DENSITY 
DENSITY (PLASMA) 

See PLASMA DENSITY 
DEOXYCYTIDINURIA 

See URINE 
DEPLETED URANIUM 

The ultimate disposition of depleted uranium, 16:7161 (R;US) 
DEPLETION (ISOTOPIC) 

See ISOTOPE SEPARATION 
DEPOSITION 

A study of aerosol deposition by thermophoresis in cylindrical 

ducts, 16:7955 (R;FR;In French) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESICCANTS 
Degradation of desiccants upon contamination: An experimen- 
tal study, 16:7903 (R;US) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DEUTERIUM 

Chemical bonding of hydrogen molecules to transition metal 
complexes, 16:7284 (R;US) 

Interdiffusion at the bilayer polymer interface: Evidence for rep- 
tation, 16:7816 (R;US) 

DEUTERIUM TARGET 

Strong and electroweak physics with light mesons, 16:8614 
(R;FR) 

The T2o problem and spin observables in pion-deuteron scatter- 
ing, 16:8874 (R;FR) 





DEUTERON REACTIONS 
Ambient Temperature 

Some theoretical considerations about cold fusion reactions 

from deuterated metals, 16:9059 (R;IT) 
Breakup Reactions 

'H(d,2p)n reaction and it's application to deuteron tensor po- 

larimeter, 16:8784 (RA;JP) 
Calcium 40 Target 

Polarization transfer in “Ca(d vector, p vector)*'Ca reaction at 

18 MeV, 16:8810 (RA;JP;iIn Japanese) 
D States 

Coupled channel effect on polarization transfer in '*C, 2° Si(d,p) 

reactions, 16:8789 (RA;JP;In Japanese) 
Four-Nucleon Transfer Reactions 

Description of Analyzing Power in the Alpha-Particle Transfer 

Reaction, 16:8875 (RA;JP) 
Hydrogen 1 Target 

'H(d,2p)n reaction and it’s application to deuteron tensor po- 

larimeter, 16:8784 (RA;JP) 
Neutron Detection 

n-p-y Bremsstrahlung below 210 MeV bombarding energy, 

16:8896 (R;FR) 
Optical Models 

Inelastic scattering of 56 MeV vector polarized deuterons from 
166Er, '68Er, 174¥b and '76Yb and quadrupole moments of 
optical potential, 16:8830 (RA;JP) 

Photon Emission 

High energy photons production in nuclear reactions, 16:8895 
(R;FR) 

n-p-y Bremsstrahlung below 210 MeV bombarding energy, 
16:8896 (R;FR) 

Polarization-Asymmetry Ratio 

Description of Analyzing Power in the Alpha-Particle Transfer 
Reaction, 16:8875 (RA;JP) 

Polarization observables and spin-dependent interactions in 
deuteron elastic scattering at intermediate energy, 16:8881 
(RA;JP) 

Polarization transfer in “Ca(d vector, p vector)*'Ca reaction at 
18 MeV, 16:8810 (RA;JP;In Japanese) 

Polarization transfer measurements for the (d,pX) reaction at Ed 
= 65 MeV and the reaction mechanism for the protons in the 
continuum, 16:8793 (RA;JP) 

Proton Detection 

n-p-y Bremsstrahlung below 210 MeV bombarding energy, 

16:8896 (R;FR) 
Proton-Neutron Interactions 

On the p-n interaction in CDCC calculations for deuteron in- 

duced reactions, 16:8882 (RA;JP;in Japanese) 
Protons 

Polarization transfer measurements for the (d,pX) reaction at Ed 
= 65 MeV and the reaction mechanism for the protons in the 
continuum, 16:8793 (RA;JP) 

Quadrupole Moments 

Inelastic scattering of 56 MeV vector polarized deuterons from 
166Er, 168Er, 174Yb and '76Yb and quadrupole moments of 
optical potential, 16:8830 (RA;JP) 

Spin Orientation 

Pair relations among spin observables and their application, 
16:8876 (RA;JP) 

Polarization observables and spin-dependent interactions in 
deuteron elastic scattering at intermediate energy, 16:8881 
(RA;JP) 

Stripping 

Coupled channel effect on polarization transfer in '*C, 2®Si(d,p) 

reactions, 16:8789 (RA;JP;in Japanese) 
Transition Amplitudes 
Pair relations among spin observables and their application, 
16:8876 (RA;JP) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 
DEUTERONS 

Study of the deuteron structure at high momentum (q ~ 2-3 

fm'), 16:8748 (R;FR) 


DEVELOPING COUNTRIES 
See also ARGENTINA 
BRAZIL 
COSTA RICA 
HUNGARY 
JORDAN 
Strategies for developing the cassava industry, 16:8429 (RA;XA) 
DEVICES 
See EQUIPMENT 
DIAGNOSIS 

Algorithms in results of X-ray examination of heart, 16:8332 
(IA;SU;In Russian) 

Analysis of use of electroroentgenography in medical and preven- 
tive establishments of the country, 16:8336 (IA;SU;In Russian) 

Potentialities of radiodiagnosis of abscesses of abdominal cav- 
ity, 16:8372 (IA;SU;In Russian) 

Quantitative evaluation of osteopenia in some pathology, 
16:8374 (IA;SU;In Russian) 

Radionuclide diagnosis and evaluation of results of liver cirrho- 
sis treatment, 16:8383 (IA;SU;In Russian) 

Radionuclide methods in monitoring of systemic and organ func- 
tions in intensive therapy of oncosurgical patients, 16:8355 
(IA;SU;In Russian) 

Roentgenocenematography in differential diagnosis of my- 
ocardium hypertrophy and its dilatation, 16:8369 (IA;SU;In 
Russian) 

Significance of radiological control methods for treatment effi- 
ciency of patients with latent heart faiture, 16:8349 (IA;SU;In 
Russian) 

Status and prospects for development of clinical electro- 
roentgenography, 16:8324 (IA;SU;In Russian) 

Study on demand of country population in diagnostic investiga- 
tions with the use of radiopharmaceuticals on the base of 
ultra-short-living nuclides, 16:8319 (IA;SU;in Russian) 

Ways of perfection of radiation diagnosis of osteoarticular appa- 
ratus, 16:8331 (IA;SU;In Russian) 

DIAPHRAGMS (THERMONUCLEAR DEVICE) 

See LIMITERS 

DIBARYON RESONANCES 
See DIBARYONS 
DIBARYONS 

Structures in the nucleon-nucleon system, 16:8606 (R;US) 

Structures in the nucleon-nucleon system, 16:8609 (R;US) 

Study of the nucleon-nucleon inelastic channels in the pp—+7~ X 
reaction and search for the isospin 2 dibaryons resonances, 
16:8638 (R;FR;In French) 

DIBENZOPYRROLES 

See CARBAZOLES 
DICHLOROMETHANE 

See METHYLENE CHLORIDE 
DIELECTRIC MATERIALS 

Screening level characterization of electrical Substation 411, 
16:8184 (R;US) 

Study of dielectric liquids at room temperature for high energy x 
ray Tomography, 16:8083 (R;FR;In French) 

Thermal and electrostrictive expansion characteristics of MLC 
[Multilayer Ceramic] capacitors, 16:7797 (R;US) 

DIELECTRIC TRACK DETECTORS 

Detection alpha particles and Cf-252 fission fragments with 
track solid detectors and with surface barrier detectors: effi- 
ciency determination, 16:8086 (IA;BR;In Portuguese) 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 

Diesel engine experiments with oxygen enrichment, water addi- 
tion and lower-grade fuel, 16:7658 (R;US) 

Simulation studies of diesel engine performance with oxygen 
énriched air and water emulsified fuels, 16:7657 (R;US) 

DIESEL FUELS 

Diesel engine experiments with oxygen enrichment, water addi- 
tion and lower-grade fuel, 16:7658 (R;US) 

Simulation studies of diesel engine performance with oxygen 
enriched air and water emulsified fuels, 16:7657 (R;US) 

Surfactant screening of diesel-contaminated soil, 16:7075 (R;US) 
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DIESEL MOTORS 
See DIESEL ENGINES 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFUSION 

Improving the RETRAN-02 core modelling for the simulation of 
the rod ejection accident, 16:7508 (RA;CH) 

Method for accelerated leaching of solidified waste, 16:7120 
(R;US) 

DIGESTER GAS 
See METHANE 
DIGESTIVE SYSTEM DISEASES 

See also LIVER CIRRHOSIS 

Experience on gastrofluorography use in diagnosis of pretu- 
moral diseases in mass population examinations, 16:8337 
(IA;SU;In Russian) 

Radiodiagnosis of chronic duodenite, 16:8379 (IA;SU;In Russian) 

DIHYDROXYBENZENE-META 

See RESORCINOL 

DIMETHYLBENZENES 
See XYLENES 
DIOLS 
See GLYCOLS 
DIOXIN 

Optimization of dioxin removal by semi-dry flue gas cleaning on 
full scale incinerator, 16:8161 (I;DK) 

PCDDs [polychlorinated dibenzo-p-dioxins] and PCDFs [poly- 
chlorinated dibenzofurans] in humans, 16:8495 (R;US) 

Toxic organic compounds from energy production: Progress re- 
port, 16:7866 (R;US) 

[Tolerable daily intake of dibenzodioxins and dibenzofurans]: 
Foreign trip report, December 1, 1990—December 8, 1990, 
16:8500 (R;US) 

DIRAC EQUATION 

Solutions to the two-body DIRAC equation with phenomenologi- 

cal interactions, 16:9035 (R;BR) 
DIRECTIONAL DRILLING 

16:7974 (PA;CA;In French) 

16:7973 (PA;CA;In French) 

16:7972 (PA;CA) 

DISCHARGES (IONIZATION) 
See IONIZATION 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISEASES 
See also DIGESTIVE SYSTEM DISEASES 
NEOPLASMS 
NERVOUS SYSTEM DISEASES 
RESPIRATORY SYSTEM DISEASES 
UROGENITAL SYSTEM DISEASES 
VASCULAR DISEASES 

Use of radiation in the treatment of benign disease, 16:8300 
(IA;ZA) 

DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPOSAL (WASTES) 

See WASTE DISPOSAL 
DISSOLVED OXYGEN 

See OXYGEN 
DISTANCE 

New lightning progression and striking distance model, 16:8511 

(R;JP;In Japanese) 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTRIBUTION FUNCTIONS 

Investigation of superthermal asymmetric electron distributions 
using electron-cyclotron wave transmission in tokamaks, 
16:9080 (R;FR) 

DISTRICT HEATING 

Non-steady operating conditions in district heating systems - 
system loads from opérating transients. Theoretical determi- 
nation, 16:7959 (1;DE;In German) 
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Simple methods for the determination of heat loss from district 
heating pipes during normal operational conditions, 16:7655 
(1;DK;In Danish) 

Thermofiuidodynamic calculations of non-steady operating con- 
ditions for optimized district heating network operation 
through utilization of water or thermal energy storage system 
heat storage capacities, 16:7960 (1;DE;in German) 
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See INFRARED DIVERGENCES 
DIVERTORS 

A design method of divertor in tokamak reactors, 16:9179 (R;JP) 

Divertor biasing experiments in IMS, 16:9089 (RA;XA) 

Divertor studies at 6 kG in the interchangeable module stellara- 
tor, 16:9090 (RA;XA) 

Erosion and redeposition of divertor and wall materials during 
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US ITER design, 16:9151 (R;US) 
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Ignition Tokamak], 16:9138 (R;US) 

Thermal sweeping analysis for divertor plate materials, 16:9142 
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US-ITER activation analysis, 16:9145 (R;US) 

DOLOMITE 
Ground-water flow modeling of the Culebra dolomite: Volume 1, 
Model calibration, 16:7192 (R;US) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPED MATERIALS 
Optical studies of dynamical processes in disordered materials: 
Progress report, 16:7898 (R;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSEMETERS 

1989 neutron and gamma personnel dosimetry intercomparison 
study using RADCAL [Radiation Calibration Laboratory] 
sources, 16:8098 (R;US) 

Departmental metrological service of the Ministry of Public 
Health of the USSR in the field of measuring ionizing radia- 
tions, 16:8906 (IA;SU;In Russian) 

DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also MICRODOSIMETRY 
PERSONNEL DOSIMETRY 

[Biological dosimetry]: Foreign trip report, November 25, 1990— 

December 4, 1990, 16:8488 (R;US) 
DOUBLE ENVELOPE BUILDINGS 

Building Thermal Envelope Systems and Materials (BTESM) 
progress report for DOE Office of Buildings Energy Research: 
Monthly progress report, September 1990, 16:7624 (R;US) 

Building thermal envelope systems and materials (BTESM) 
monthly progress report for DOE Office Buildings Energy Re- 
search, 16:7625 (R;US) 
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See DOUBLE ENVELOPE BUILDINGS 
DOUBLE WALL HOUSES 

See DOUBLE ENVELOPE BUILDINGS 
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See DOUBLET REACTORS 
DOUBLET REACTORS 

Cooperative program to analyze heat and particle transport at 
high beta in DIll-D: Annual technical progress report, May 
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DIll-D research program progress, 16:9087 (R;US) 

Plasma boundary experiments on DIlIl-D tokamak, 16:9174 
(R;US) 

DRIFT (PLASMA) 
See PLASMA DRIFT 
DRIFT CHAMBERS 

Calorimeter based detectors for high energy hadron colliders: 

[Progress report]: Task A, 16:8074 (R;US) 





Recent results on B-decays from ARGUS, 16:8656 (RA;US) 
DRIFT INSTABILITY 
A model for the effects of temperature gradients and magnetic 
shear on the drift wave monopole solutions, 16:9106 (RA;JP) 
On the effects of collisional trapped electrons on toroidal 7;- 
mode stability, 16:9067 (R;SE) 
Temperature gradient modes, streamers and anomalous trans- 
port, 16:9108 (RA;JP) 
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DRILLING FLUIDS 
16:7043 (PA;CA) 
DRILLING MUD 
See DRILLING FLUIDS 
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1989 environmental monitoring report, Tonopah Test Range, 
Tonopah, Nevada, 16:8173 (R;US) 
Natural radioactivity in ground water near the Savannah River 
Site, 16:8264 (R;US) 
The Idaho National Engineering Laboratory site environmental 
report for calendar year 1989, 16:8143 (R;US) 
DRUGS 
See also RADIOPHARMACEUTICALS 
[Coordinated research of chemotherapeutic agents and radio- 
pharmaceuticals]: Foreign trip report, November 24, 
1990—December 29, 1990, 16:8417 (R;US) 
DRY ASHING 
Water quality investigation of Kingston Fossil Plant dry ash 
stacking, 16:7348 (R;US) 
DRY DEPOSITION 
See DEPOSITION 
DTO 
See TRITIUM COMPOUNDS 
DUAL-PURPOSE POWER PLANTS 
Handling systems for peat, wood and sludge in industrial pro- 
jects, 16:7010 (RA;Fl) 
Solar Total Energy Project final test report, 16:7318 (R;US) 
DUODENUM 
See SMALL INTESTINE 
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[Photoexcited charge pair escape and recombination]: Progress 
report, 16:7887 (R;US) 
DUSTS 
See also COSMIC DUST 
Influence of impurities on the ignition, combustion and explosion 
properties of Zircaloy filings. Final report, 16:7105 (1;DE;In 
German) 
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Development of optically active aerogels: Summary report for 
FY 1990, 16:7847 (R;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
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See NUCLEAR MATERIALS MANAGEMENT 
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See BOSON-FERMION SYMMETRY 
DYNAMICS 
Meinikov’s vector - a ‘measure of chaos’, 16:9054 (R;AT) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
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Fuel consuming systems in the Dutch industry: ER: A computer 
program to analyze the emission registratior/energy data- 
banks, 16:7593 (R;NL;In Dutch) 
EARLY RADIATION INJURIES 
See RADIATION INJURIES 
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A turbulence-driven air fumigation facility for studying air pollu- 
tion effects on vegetation, 16:8133 (R;US) 

Development of an atmospheric diffusion evaluation method in- 
corporating thermal and topographical effects. 4.: Turbulence 
intensity estimation methods using observation results, 
16:8137 (R;JP;in Japanese) 

Development of an atmospheric diffusion evaluation method in- 
corporating thermal and topographical effects. 3.: Study on 
turbulence data required for a lagrangian particle dispersion 
model, 16:8136 (R;JP;In Japanese) 

Prompt air fluorescence induced by a high-altitude nuclear ex- 
plosion, 16:8130 (R;US) 

EARTHING 
See ELECTRIC GROUNDS 
EARTHQUAKES 

Disposal of chemical agents and munitions stored at Anniston 
Army Depot, Anniston, Alabama: Final Phase 1 environmen- 
tal report: Volume 2, 16:8208 (R;US) 

EBR-2 REACTOR 

Automated operator procedure prompting for startup of Experi- 

mental Breeder Reactor-2, 16:7433 (R;US) 
ECCS 

Design principles for passive heat removal: Passive systems in 
WWER-1000 enhanced safety design project. Pt. 1, 16:7370 
(RA;XA) 

Effect of passive residual heat removal system on beyond 
design basis accidents: Passive systems in WWER-1000 en- 
hanced safety design project. Pt. 2, 16:7371 (RA;XA) 

Passive safety systems in the design of WWER type nuclear 
power plants, 16:7367 (RA;XA) 

ECHOGRAPHY 
See ULTRASONOGRAPHY 
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See ECOSYSTEMS 
ECONOMIC ANALYSIS 
World economic outlook for the 1990S, 16:7554 (IA;BR) 
ECONOMY 
Energy and economy: Statistical data base, 16:7594 (R;IT;In 
Italian) 
ECOSYSTEMS 
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Environmental monitoring, restoration and assessment: What 

have we learned?, 16:8171 (R;US) 
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39GHz ECRH system for breakdown studies on the TCA toka- 

mak, 16:9095 (RA;CH) 
EDEMA 
X-ray characteristics of noncardiogenous lung edema, 16:8366 
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EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 

See THERMAL EFFLUENTS 
EFFUSION 

See DIFFUSION 
EHF RADIATION 

See MICROWAVE RADIATION 
EIGENFREQUENCY 

A non conforming finite element method for computing eigen- 

modes of resonant cavities, 16:9270 (R;FR) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELASTIC SCATTERING 
Elastic scattering of Cl and 57Ci on 24Mg, 16:8797 (R;FR) 
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Study of helium-proton collision with application to elastic recoil 

spectrometry, 16:8778 (R;FR;In French) 
ELECTRIC APPLIANCES 

Perspective on energy consumption in the urban highrise buld- 

ing in a future downtown area, 16:7618 (R;JP;In Japanese) 
ELECTRIC ARCS 
Development of an instantaneous operation type fuse for low 
voltage distribution lines, 16:7527 (R;JP;In Japanese) 
ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 

Application of the GSFUDS to advanced batteries and vehicles, 
16:7667 (R;US) 

Characteristics of lithium/polyaniline battery and change in 
polyaniline morphology, 16:7549 (R;JP;In Japanese) 

Evaluation of pulse power devices in electric vehicle propulsion 
systems, 16:7669 (R;US) 

Lithium battery safety and reliability, 16:7552 (R;US) 

Mechanism of reaction and cycling behavior of nickel felt cath- 
odes in NaAICli4 molten salt batteries, 16:7551 (1;DK) 

User’s guide to DIANE Version 2.1: A microcomputer software 
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applications, 16:7544 (R;US) 
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Digit switch evaluations and capillary IPA [isopropyl alcohol] 
study, 16:7987 (R;US) 

Predictive aging results for cable materials in nuclear power 
plants, 16:7424 (R;US) 

ELECTRIC CHARGES 
Study on the flow-rate measuring method of pulverized coal-air 
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ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTIVITY 

See also SUPERCONDUCTIVITY 

Numerical calculation of the conductivity of percolation clusters 
and the use of special purpose computers, 16:9032 (R;FR) 

The application of moment methods to the analysis of fluid elec- 
trical conductivity logs in boreholes, 16:7169 (R;US) 

ELECTRIC CONDUCTORS 

Electronic energy loss induced effects in electrical conductors, 

16:8900 (RA;FR) 
ELECTRIC CONTACTORS 
See SWITCHES 

ELECTRIC FUSES 

Development of an instantaneous operation type fuse for low 

voltage distribution lines, 16:7527 (R;JP;In Japanese) 
ELECTRIC GROUNDS 

Suppression of backflashover due to installation of three ground 
wires or two shielding wires under power lines, 16:7536 
(R;JP;In Japanese) 

ELECTRIC HEATING 
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ELECTRIC MONOPOLES 
See ELECTRIC CHARGES 
ELECTRIC MOTORS 
High efficiency motor selection handbook, 16:7642 (R;US) 
ELECTRIC POTENTIAL 

Control system and operation characteristics of DC transmis- 
sion systems by self turn-off type inverter, 16:7526 (R;JP;In 
Japanese) 

ELECTRIC POWER 

Electricity pricing as a demand-side management strategy: 
Western lessons for developing countries, 16:7591 (R;US) 

Electricity pricing in Korea: A study of pricing initiatives as posi- 
tive contributors to the development process, 16:7592 (R;US) 

En sammenligning af tyske og danske elpriser: Set i lyset af 
EF-kommissionens planer om en harmonisering af de eu- 
ropaeiske el-afgifter, 16:7581 (1;DK) 

ELECTRIC POWER SUBSTATIONS 

See POWER SUBSTATIONS 

ELECTRIC RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
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ELECTRIC SWITCHES 

See SWITCHES 

ELECTRIC UTILITIES 

Electricity use in the Pacific Northwest: Utility historical sales by 
sector, 1989 and preceding years, 16:7587 (R;US) 

Environmental assessment: South microwave communication 
facilities, 16:7539 (R;US) 

Financial statistics of selected investor-owned electric utilities, 
1989, 16:7589 (R;US) 

Kiowa Creek Switching Station: 
16:7541 (R;US) 

ELECTRIC-POWERED VEHICLES 

See also HYBRID ELECTRIC-POWERED VEHICLES 

A “one-wire” battery monitoring system with applications to on- 
board charging for electric vehicles, 16:7666 (R;US) 

Electric vehicles, 16:7665 (R;US) 

Preliminary evaluation of regulatory and safety issues for sodium- 
sulfur batteries in electric vehicle applications, 16:7550 (R;US) 

User's guide to DIANE Version 2.1: A microcomputer software 
package for modeling battery performance in electric vehicle 
applications, 16:7544 (R;US) 

ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL EQUIPMENT 
See also CAPACITORS 
CIRCUIT BREAKERS 
ELECTRICAL INSULATORS 
LIGHTNING ARRESTERS 
RECTIFIERS 
RELAYS 
SWITCHES 
TRANSFORMERS 

Kiowa Creek Switching Station: Environmental assessment, 

16:7541 (R;US) 
ELECTRICAL INSULATORS 

Artificial pollution characteristics of multi-unit metal oxide surge 
arresters, 16:7523 (R;JP;In Japanese) 

Defect formation in insulators under dense electronic excitation, 
16:9013 (RA;FR) 

Experimental research on the behaviour on HV cap and pin in- 
sulator strings with failed units (ENEL, Italy), 16:7537 (R;IT) 

Insulator breakdown measurements in a poor vacuum and their 
interpretation, 16:7970 (R;US) 

Suppression of backflashover due to installation of three ground 
wires or two shielding wires under power lines, 16:7536 
(R;JP;in Japanese) 

ELECTRICAL RESISTANCE 

See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 

See ELECTRIC CONDUCTIVITY 
ELECTRICAL TRANSIENTS 

Measuring system for very fast transient overvoltages in GIS, 
16:7529 (R;JP;In Japanese) 

ELECTRICITY 

Electricity pricing as a demand-side management strategy: 

Western lessons for developing countries, 16:7591 (R;US) 
ELECTRODEPOSITED COATINGS 

Electroplating, electroless plating and electroforming, 16:7908 

(R;US) 
ELECTROLYTES 

See also SOLID ELECTROLYTES 

Theoretical and experimental study of mixed solvent elec- 
trolytes: Progress report, January 1, 1990—December 31, 
1990, 16:7906 (R;US) 

ELECTROMAGNETIC FORM FACTORS 

Scattering of polarized electrons in isoscalar nuclear magnetic 
transition and the strange anomalous magnetic moment form 
factor of nucleon, 16:8709 (RA;JP) 

ELECTROMAGNETIC PULSES 

HERMES Ill source characterization: Heart paper summary, 

Paper No. 63, 16:8109 (R;US) 
ELECTRON ACCEPTOR 
See ELECTRONS 
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ELECTRON BEAMS 

An electron beam injector for pulse compression experiments, 
16:8031 (R;US) 

An operational description of the compact and tunable LEP spin 
rotator, 16:8055 (R;US) 

Collective acceleration of electrons and ions in a high current 
relativistic electron beam: Progress report, 16:8017 (R;US) 

Competition between the fundamental and the second harmonic 
in quasi-optical gyrotrons, 16:9101 (RA;CH) 

Objectives and configuration of the Multiple Pulse Propagation 
Experiment, 16:8027 (R;US) 

Schlieren observations of density channels in MPPE, 16:8057 
(R;US) 

Spin motion of electrons in the SLC linac, 16:8023 (R;US) 

Velocity ratio measurement using the frequency of backward 
wave oscillations, 16:9102 (RA;CH) 

ELECTRON CHANNELING 
Diamonds 

On radiation collisional line widths during plane channeling, 
16:8989 (IA;SU;In Russian) 

Orientation dependence of angular distribution of ultrarelativistic 
electron radiation at gamma-quantum fixed energies, 16:8980 
(IA;SU;In Russian) 

Properties of linear polarization of parametric X-radiation gener- 
ated in diamond crystal (220), 16:8975 (IA;SU;In Russian) 

Study of electron density distribution by radiation linear spectra 
in crystal during channeling, 16:8991 (IA;SU;In Russian) 

Germanium 

Parametric X radiation of electrons in germanium crystal, 

16:8976 (IA;SU;In Russian) 
Monocrystals 

Angular distribution of relativistic electrons during transmission 
through thin crystal oriented by plane, 16:8947 (IA;SU;In Rus- 
sian) 

Effect of isomorphic point defects on the characteristics of chan- 
neled electron radiation, 16:8990 (IA;SU;In Russian) 

Experimental investigation of a hard part of radiation spectrum 
of channeled electrons, 16:9000 (IA;SU;In Russian) 

On channeled electron occupancy change at the expense of 
resonance coherent interaction with crystal, 16:8950 
(IA;SU;In Russian) 

On polarization of e+ passed with small energy losses through 
a bent crystal, 16:8942 (IA;SU;In Russian) 

Quasi-resonance character of channeled electron motion, 
16:8987 (IA;SU;In Russian) 

Relativistic electron channeling and radiation in PbTiO; para- 
and ferrophase crystal, 16:8983 (IA;SU;In Russian) 

Silicon 

Orientation dependence of angular distribution of relativistic 
electron radiation in crystals, 16:8978 (IA;SU;In Russian) 

Orientation dependence of spectral-angular distributions of rela- 
tivistic electron gamma radiation (+ 5-600 MeV) in silicon 
crystal, 16:8979 (IA;SU;In Russian) 

Orientational dependence of spectral-angular distributions of 
low energy radiation by relativistic electrons in thick crystals, 
16:8998 (IA;SU;In Russian) 

Probability of electron defective state occupancy during chan- 
neling, 16:8945 (IA;SU;In Russian) 

Study of state occupation efficiency into channel during relativis- 
tic electron passing along a crystallographic axis, 16:8953 
(IA;SU;In Russian) 

Transformation of relativistic electron energy in gamma radiation 
in oriented monocrystals, 16:8977 (IA;SU;In Russian) 

Superlattices 

Parametric radiation in soft X-ray range, 16:8994 (IA;SU;In Rus- 
sian) 

Resonance transition radiation in one-dimensional superlattices, 
16:8995 (IA;SU;In Russian) 

Tungsten 

Characteristics of relativistic electron radiation in tungsten ideal 

crystal, 16:9001 (IA;SU;In Russian) 
X Radiation 

Characteristic radiation during relativistic electron channeling, 

16:8938 (IA;SU;In Russian) 


ELECTRON-PROTON INTERACTIONS 


ELECTRON COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
PHOTON-ELECTRON COLLISIONS 
International bulletin on atomic and molecular data for fusion. 
No. 41, 16:8563 (I;XA) 
ELECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DENSITY 
Electron density waves in superconducting matter, 16:9029 
(RA;FR) 
Interpretation of heat and density pulse measurements in JET in 
terms of coupled transport, 16:9093 (R;GB) 
ELECTRON DETECTION 
Coincident convoy electron production and transport in thin 
solids, 16:8583 (RA;FR) 
Detector response to Swift Heavy lons, 16:8103 (RA;FR) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON GUNS 
Characteristics of various Temescal electron beam sources, 
16:8037 (R;US) 
ELECTRON MICROSCOPY 
Comparison of experimental and theoretical XEDS cross- 
sections and k-factors as a function of accelerating voltage, 
16:8912 (R;US) 
ELECTRON PAIRS 
Experimental detection of coherent B-type e*e~-pair photopro- 
duction effect in crystals, 16:8974 (IA;SU;In Russian) 
Incoherent scattering effect on the anomalous magnetic mo- 
ment of ete--pairs passed through bent crystal, 16:8943 
(IA;SU;In Russian) 
Spin effects in two-photon pair production, 16:8616 (R;US) 
ELECTRON REACTIONS 
Electron scattering and collective excitations in nuclei, 16:8847 
(R;FR) 
Report of the CEBAF PAC4 Subcomittee on STAR: Final report, 
16:8075 (R;US) 
ELECTRON SPECTROMETERS 
Report of the CEBAF PAC4 Subcomittee on STAR: Final report, 
16:8075 (R;US) 
Trigger processor for the APEX experiment at Argonne, 16:8062 
(R;US) 
ELECTRON TEMPERATURE 
Interpretation of heat and density pulse measurements in JET in 
terms of coupled transport, 16:9093 (R;GB) 
ELECTRON TRANSFER 
Bibliography on electron transfer processes in ion- 
ion/atom/molecule collisions, updated 1990, 16:8769 (R;JP) 
ELECTRON-ION COLLISIONS 
Status of the theory of MeV-ion electronic stopping induced des- 
orption, 16:8575 (RA;FR) 
ELECTRON-MOLECULE COLLISIONS 
Cross section for production of excited hydrogen atoms follow- 
ing dissociative excitation of molecular hydrogen by electron 
impact, 16:8783 (R;JP) 
ELECTRON-POSITRON INTERACTIONS 
A compilation of jet finding algorithms, 16:8685 (R;US) 
High energy hadron-hadron collisions: Annual progress report, 
16:8622 (R;US) 
Preliminary study of a high luminosity e* e~ storage ring at a 
C.M. energy of 5 GeV, 16:8060 (R;FR) 
Production of 7, 7’ and f,(1285)-mesons in tagged and un- 
tagged two-photon reactions, 16:8617 (R;DE) 
Study of the J//¥ — + ® ® decay, 16:8644 (R;FR) 
The Feynman fluid analogy in e*e— annihilation, 16:8698 (R;HU) 
ELECTRON-PROTON INTERACTIONS 
Electroproduction of pi+ at the proton threshold energy, 16:8613 
(R;FR;In French) 
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ELECTRON-PROTON INTERACTIONS 


Higher order leading logarithmic QED corrections to deep in- 
elastic ep scattering of very high energies, 16:8679 (R;DE) 

Pion electroproduction at threshold on the nucleon. Contribution 
to the measurement of the nucleon form factor, 16:8639 
(R;FR;In French) 

ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
ANALOG-TO-DIGITAL CONVERTERS 
MICROWAVE EQUIPMENT 
OSCILLATORS 
RESONATORS 
SPEECH SYNTHESIZERS 

Radiation effects, trapped particles, solar events and cosmic 

rays on electronic components, 16:8108 (R;FR;In French) 
ELECTRONIC STRUCTURE 

The influence of the nuclear shape and of the muonic vacuum 
polarization on strongly bound electrons, 16:8562 (R;DE) 

[The use of parallel computers and multiple scattering Green 
function methods in condensed matter physics]: Foreign trip re- 
port, November 6, 1990—-November 17, 1990, 16:9010 (R;US) 

ELECTRONS 

See also TRAPPED ELECTRONS 

Berry phase, Aharonov-Bohm effect and topology, 16:9034 
(R;BR) 

Mechanisms of CP violation in gauge theory and the recent de- 
velopments, 16:8688 (R;US) 

On the fluxes of the electron, 16:8733 (R;BR) 

Partial electronic straggling cross sections of atoms for protons, 
16:8768 (R;JP) 

Recent developments in neutron electric dipole moment and re- 
lated CP violating quantities, 16:8687 (R;US) 

Theoretical analysis of discharges in copper vapor lasers.: 
Comparison between Ne and He, 16:7977 (R;JP;in Japanese) 

Theory of the weak interaction vertices, 16:8691 (R;BR) 

[Oncogenic action of ionizing radiation]: [Progress report], 
16:8447 (R;US) 

ELECTROPLATING 

Electrochemical control of brightener in acid copper sulfate plat- 

ing solutions: Final report, 16:7907 (R;US) 
ELECTROPRODUCTION 

Pion electroproduction at threshold on the nucleon. Contribution 
to the measurement of the nucleon form factor, 16:8639 
(R;FR;In French) 

ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
ELEMENTARY PARTICLES 
See also BEAUTY PARTICLES 
CHARM PARTICLES 
HADRONS 
LEPTONS 

Research in theoretical nuclear physics: Progress report, 
November 1, 1989—October 30, 1990, 16:8854 (R;US) 

Results from hadron colliders, 16:8628 (R;US) 

Topics in gauge theories and the unification of elementary parti- 
cle interactions: Progress report, March 1, 1990—-December 
31, 1990, 16:8680 (R;US) 

[Theoretical studies in elementary particle physics]: Annual 
technical progress report, [June 1, 1990—November 1990], 
16:8683 (R;US) 

EMERGENCIES 
See ACCIDENTS 

EMERGENCY CORE COOLING SYSTEM 
See ECCS 

EMERGENCY PLANS 

Geographic information system applications to public warning 
systems, 16:8507 (R;US) 

Report of provincial working group 8: The upper limit for de- 
tailed nuclear emergency planning, 16:9309 (1;CA) 

EMERGENCY PROVISIONS 

See EMERGENCY PLANS 
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EMERGENCY SHUTDOWN 
See SCRAM 


EMISSION 
Strategies for acid pollutant reduction in the EC: Methodology 
for assessment, 16:7558 (R;NL) 


EMISSION SPECTROSCOPY 
Surface analyses and modelling of rate multiplicity and instabili- 
ties: Annual technical report, January 1—December 31, 1990, 
16:7891 (R;US) 
EMISSIVITY 
Radiative property of long infrared emitter. part 1.: Aging of ra- 
diative property, 16:7617 (R;JP;in Japanese) 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 


ENDOSTEUM 
See BONE TISSUES 
ENERGY 
See also ACTIVATION ENERGY 
NUCLEAR ENERGY 
POTENTIAL ENERGY 
Energy and economy: Statistical data base, 16:7594 (R;IT;In 
Italian) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
8th energy report of the town of Saarbruecken 1980-1989, 
16:7595 (1;DE;In German) : 
A comparison of energy intensity in the United States and 
Japan, 16:7612 (R;US) 
Greenhouse gas emissions in Sub-Saharan Africa, 16:8162 
(R;US) 
Perspective on energy consumption in the urban highrise buld- 
ing in a future downtown area, 16:7618 (R;JP;in Japanese) 
User's guide for the Data Analysis, Retrieval, and Tabulation 
System (DARTS), revised edition: A mainframe computer 
code for generating cross-tabulation reports, 16:7613 (R;US) 


ENERGY CONVERSION 
Modeling and analysis of energy conversion systems, 16:9264 
(R;US) 
ENERGY EFFICIENCY 
Impact evaluation methods for the energy savings plan, 16:7650 
(R;US) 
ENERGY FACILITIES 
Security alarm communication and display systems develop- 
ment, 16:7946 (R;US) 
ENERGY LEVELS 
See also EXCITED STATES 
Autocorrelation function and quantum recurrence of Wavepack- 
ets, 16:8870 (R;FR) 
M1 decay of the 2 °S, state of helium-like bromine, 16:8552 
(R;US) 
ENERGY MANAGEMENT 
[Energy efficiency of the computerized utilities energy monitor 
and control system]: Foreign trip report, November 23, 1990— 
December 8, 1990, 16:9275 (R;US) 


ENERGY OPERATORS 
See HAMILTONIANS 


ENERGY POLICY 
Basic science and energy research sector profile: Background 
for the National Energy Strategy, 16:7565 (R;US) 
Contribution of nuclear power to electrical demand in Brazil, 
16:7574 (IA;BR;In Portuguese) 
The public support for energy investment in various countries, 
16:7556 (R;Fl;In Finnish) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
Topical subjects of nuclear energy. Lectures of a seminar, 
16:7578 (R;DE;In German) 





ENERGY STORAGE SYSTEMS 

Evaluation of a lithium secondary battery for load-conditioner 
use.: Extending the Li/MoSsub 2 cell life cycle, 16:7546 
(R;JP;In Japanese) 

Evaluation of lithium secondary battery for load-conditioner 
use.: Performance and characteristics of molybdenum sul- 
fides (LVMoSsub 2), improved molybdenum sulfides 
(LVMoSsub 2 and Li/Mo6S8) and manganese dioxide 
(Li/MnOsub 2) cells, 16:7547 (R;JP;in Japanese) 

ENERGY SUPPLIES 
DVGW annual report 1989, 16:7584 (i;DE;In German) 


ENERGY SYSTEMS 
See also COOLING SYSTEMS 
ENERGY STORAGE SYSTEMS 
HEATING SYSTEMS 
NATURAL GAS DISTRIBUTION SYSTEMS 

KfK Applied Systems Analysis Department. Report on the re- 
sults of research and development projects in 1989, 16:9248 
(R;DE;In German) 

ENERGY-LEVEL SCHEMES 
See ENERGY LEVELS 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 
ECCS 

Closeout of IE Bulletin 84-02: Failures of General Electric Type 

HFA relays in use in Class 1E safety systems, 16:7500 (R;US) 
ENGINEERING 

See also NUCLEAR ENGINEERING 

Some approaches to system reliability improvement in engi- 
neering design: By component importance measures and 
stress-strength modelling in the conceptual and embodiment 
phases, 16:7422 (R;SE) 

ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 

Activities of the Oil Implementation Task Force, reporting period 
September—November 1990: Contracts for field projects and 
supporting research on Enhanced Oil Recovery, reporting pe- 
riod January—March 1990: Progress Review No. 62, 16:7036 
(R;US) 

FY 91 Annual Research Plan, 16:7039 (R;US) 

National Institute for Petroleum and Energy Research monthly 
progress report for December 1990, 16:7041 (R;US) 

ENRICHED MATERIALS (ISOTOPES) 
See ISOTOPE ENRICHED MATERIALS 
ENRICHED URANIUM 
Uranium enrichment market in the 1990’S, 16:7119 (IA;BR) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 

1989 Annual environmental report for the Strategic Petroleum 
Reserve, 16:7034 (R;US) 

Environmental monitoring, restoration and assessment: What 
have we learned?, 16:8171 (R;US) 

Environmental report for 1989, 16:8174 (R;US) 

Finding of no significant impact, decontamination and decom- 
missioning of Battelle Columbus Laboratories in Columbus 
and West Jefferson, Ohio, 16:7217 (R;US) 

NRC TLD [thermoluminescent dosimeter] Direct Radiation Mon- 
itoring Network: Progress report, July-September 1990: 
Volume 10, No. 3, 16:7483 (R;US) 

Naval Petroleum Reserves in California site environmental re- 
port for calendar year 1989, 16:7033 (R;US) 

Paducah Gaseous Diffusion Plant environmental report for 
1989, 16:7222 (R;US) 

Portsmouth Gaseous Diffusion Plant environmental report for 
1989, 16:7223 (R;US) 

Recommended methods for statistical analysis of data contain- 
ing less-than-detectable measurements, 16:8144 (R;US) 

Tiger Team Assessment of the Hanford Site: Volume 2, Appen- 
dices, 16:7231 (R;US) 


EQUIPMENT 


et Project environmental, health, and safety plan, 16:7246 
(R;US) 
Waste Isolation Pilot Plant Site Environmental Report for calen- 
dar year 1989, 16:7138 (R;US) 
ENVIRONMENTAL EFFECTS 
Public Participation Plan: Final, 16:7219 (R;US) 
ENVIRONMENTAL EXPOSURE 

UMTRA Project environmental, health, and safety plan, 16:7246 
(R;US) 

ENVIRONMENTAL EXPOSURE CHAMBERS 

See EXPOSURE CHAMBERS 

ENVIRONMENTAL EXPOSURE PATHWAY 

Simulation of large-scale contamination of the Black Sea with 
Sr and '57Cs in connection with Chernobyisk-reactor acci- 
dent, 16:8236 (IA;SU;in Russian) 

ENVIRONMENTAL IMPACTS 

The electric sector: alternative energetic sources and the envi- 

ronment, 16:7590 (IA;BR;In Portuguese) 
ENVIRONMENTAL POLICY 

Environmental Regulatory Update Table, November 1990, 
16:7561 (R;US) 

Environmental Regulatory Update Table, 
16:7560 (R;US) 

Environmental report for 1989, 16:8174 (R;US) 

Global climate change policy issues related to the movement of 
industry from developed to rapidly industrializing countries, 
16:7562 (R;US) 

Operations, maintenance, and replacement 10-year plan, 1990— 
1999: Environmental strategy: Final report, 16:7538 (R;US) 

Potential cumulative impacts of environmental regulatory initia- 
tives on US crude oil exploration and production: Volume 1, 
Summary report, 16:7067 (R;US) 

Potential cumulative impacts of environmental regulatory initia- 
tives on US crude oil exploration and production: Volume 2, 
Final report, 16:7068 (R;US) 

Strategies for acid pollutant reduction in the EC: Methodology 
for assessment, 16:7558 (R;NL) 

Strategy for conducting environmental surveillance of ground- 
water to comply with DOE orders, 16:8231 (R;US) 

Umweltbundesamt. Annual report 1989, 16:7559 (1;DE;In Ger- 
man) 

ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
RUNOFF 

Reactive chemical transport in ground-water hydrology: Chal- 
lenges to mathematical modeling, 16:8237 (R;US) 

Stochastic analysis of contaminant transport: One-dimensional 
non-reactive and reactive cases: Technical progress report, 
16:8222 (R;US) 

Summary report of results of the vapor vacuum extraction test at 
the RWMC [Radioactive Waste Management Complex], 
16:8188 (R;US) 

ENZYME ACTIVITY 

The effect of gamma radiation on the cellulolytic, pectinolytic 
and amylolytic enzyme activity of some "garri” fermenting mi- 
croorganisms, 16:8434 (RA;XA) 

ENZYMES 

See also TRANSFERASES 

Enzyme reactions and their time resolved measurements, 
16:8441 (IA;JP) 

EPIPHYSIS (BONES) 
See BONE TISSUES 
EPITHELIOMAS 
Internal radiation for cystic craniopharyngiomas, 16:8309 (IA;ZA) 
EPSILON RESONANCES 
See MESONS 
EQUATIONS OF STATE 
A generic model for the ionic contribution to the equation of 
state, 16:9045 (R;US) 
EQUIPMENT 
See also ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
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EQUIPMENT 


POLLUTION CONTROL EQUIPMENT 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
General components experience at the Grimethorpe PFBC 
[Pressurised Fluidised Bed Combustion] Facility during Test 
Series A2: Final report, 16:6992 (R;US) 
Physico-technical instrumentation of proton therapy using LIYaF 
synchrocyclotron, 16:8385 (IA;SU;In Russian) 
ERBIUM 166 TARGET 
Spin distribution of the compound nucleus formed by 16O + 
154Sm, 16:8825 (R;US) 
ERBIUM 167 TARGET 
Spin distribution of the compound nucleus formed by '6O + 
154Sm, 16:8825 (R;US) 
ERBIUM 168 
On the influence of the hexadecapole forces on the + vibrations 
in '8Er, 16:8829 (R;FR) 
ERBIUM 172 
Investigation of the new isotope 17*Ho and of '7*Er, 16:8826 
(R;DE) 
ERBIUM 174 
Investigation of the new isotope '7@Ho and of '’*Er, 16:8826 
(R;DE) 
ERBIUM ALLOYS 
Selection of a hydride former for the separation of hydrogen iso- 
topes from inerts, 16:7275 (R;US) 
ERBIUM IONS 
lon beam synthesis of buried single crystal erbium silicide, 
16:8915 (R;US) 
ERBIUM SILICIDES 
lon beam synthesis of buried single crystal erbium silicide, 
16:8915 (R;US) 
EROSION 
Development of a high-temperature erosion monitor for FBC [flu- 
idized bed combustion] heat exchanger tubes, 16:6986 (R;US) 
Water resources review: Ocoee reservoirs, 1990, 16:8251 (R;US) 
ESCHERICHIA COLI 
Genetic transfer in acidophilic bacteria, 16:6947 (R;US) 
Molecular cloning and sequence of the thdF gene involved in 
the thiophene and furan oxidation by Escherichia coli, 
16:6929 (R;US) 
ESOPHAGUS 
intraluminal cobalt 60 treatment using selectron plus cis platinol in 
the treatment of carcinoma of the oesophagus, 16:8304 (IA;ZA) 
Squamous carcinoma of the thoracic oesophagus results of rad- 
ical treatment in 89 cases, 16:8303 (IA;ZA) 
Ways of improvement of diagnosis of esophagus and stomach 
veins dilatation in liver cirrhosis, 16:8375 (IA;SU;In Russian) 
ESTERS 
Solvent recycle/recovery: Phase 1, Final report, 16:7647 (R;US) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA C-2980 MESONS 
A search for nuclear-bound charmonium at KAON, 16:8633 
(R;JP) 
ETA MESONS 
Production of 7», 7’ and f,(1285)-mesons in tagged and un- 
tagged two-photon reactions, 16:8617 (R;DE) 
Strong and electroweak physics with light mesons, 16:8614 
(R;FR) 
ETA PRIME-958 MESONS 
Production of , 7’ and f,(1285)-mesons in tagged and un- 
tagged two-photon reactions, 16:8617 (R;DE) 
ETA-2980 RESONANCES 
See ETAC-2980 MESONS 
ETA-549 
See ETAMESONS 
ETA-700 RESONANCES 
See MESONS 
ETA-958 RESONANCES 
See ETA PRIME-958 MESONS 
ETA-C RESONANCES 
See ETAC-2980 MESONS 
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ETHANAL 
See ACETALDEHYDE 
ETHANE 

Direct conversion of methane to C2’'s and liquid fuels: Final 
technical progress report for the period October 1, 1987— De- 
cember 31, 1989, 16:6936 (R;US) 

Direct conversion of methane to C2's and liquid fuels: Seventh 
quarterly technical progress report, April 1-June 30, 1989, 
16:6935 (R;US) 

Direct conversion of methane to Co's and liquid fuels: Third 
quarterly technical progress report, April 1-June 30, 1988, 
16:6934 (R;US) 

ETHERS 

Purification of aqueous cellulose ethers: Extraction of alkali 
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See also FUEL PINS 
FUEL RODS 

Development of an extended burnup Mark B design: Thirteenth 
progress report, July 1987—December 1989 and project sum- 
mary, 16:7365 (R;US) 

Fuel elements based on U30g dispersions in aluminium, 
16:7426 (1;BR;In Portuguese) 

Hot cell examination of gadolinia lead test assembly rods after 
one cycle of irradiation, 16:7364 (R;US) 

FUEL GAS 

See also NATURAL GAS 

Mechanistic and kinetic studies of high-temperature coal gas 
desulfurization sorbents: Quarterly technical progress report 
No. 9, 16:6940 (R;US) 

Power generation test of 6kw class MCFC stack. part 1.: Study 
on pressurized performance and methanation phenomena, 
16:7601 (R;JP;In Japanese) 

Power generation test of 6kw class MCFC stack. part 2.: Gas 
recycle test, 16:7602 (R;JP;In Japanese) 

FUEL KERNELS 
See FUEL PARTICLES 


FUEL PARTICLES 

See also COATED FUEL PARTICLES 

Basic handling characteristics of wood fuels - angle of repose, 
friction against surfaces and bridging, 16:7292 (RA;Fl) 

FUEL PENCILS 
See FUEL PINS 
FUEL PINS 

Studies on vibration of fuel rods Pt. 2: Testing of the mechanical 
model of fuel rod vibration by laboratory experiments, 
16:7427 (R;HU;In Hungarian) 

FUEL REPROCESSING PLANTS 

See also IDAHO CHEMICAL PROCESSING PLANT 

Canyon air flow measurement utilizing ASME standard pitot 
tube arrays, 16:7111 (R;US) 

Data used for safety assessment of reprocessing facilities, 
16:7107 (R;JP;In Japanese) 

EUREX reprocessing plant site. 1987 annual meteorology re- 
port, Saluggia, Italy, 16:8145 (R;IT;In Italian) 

Versatility and innovations for a new mission at the Hanford 
Site, 16:7110 (R;US) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 

Behavior of water reactor fuel rod, 16:7473 (R;JP;In Japanese) 

Data summary report for fission product release test VI-4, 
16:7439 (R;US) 

Studies on vibration of fuel rods Pt. 2: Testing of the mechanical 
model of fuel rod vibration by laboratory experiments, 
16:7427 (R;HU;In Hungarian) 

West Valley facility spent fuel handling, storage, and shipping 
experience, 16:7117 (R;US) 

FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

Gas turbine component screening program: Volume 1, Develop- 
ment of MS6001 combustion system for coal water slurry 
combustion: Final report, 16:6989 (R;US) 

General components experience at the Grimethorpe PFBC 
[Pressurised Fluidised Bed Combustion] Facility during Test 
Series A2: Final report, 16:6992 (R;US) 

Materials experience of the public domain portions of Tube 
Bank ‘E’ during Test Series A2: Final report, 16:6991 (R;US) 

Rheological, physical and mineralogical properties of CWM 
[coal-water mixture]: Final report, 16:6957 (R;US) 

Roles of additives and surface control in slurry atomization: In- 
terim report, September 1988-September 1990, 16:6960 
(R;US) 

Test series A2.2/A2.3 report: Volume 1, Main report: Final re- 
port, 16:6993 (R;US) 


FUSION REACTORS 


Test series A2.2/A2.3 report: Volume 2, Appendices: Final re- 
port, 16:6994 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS 
See also BOILER FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
GAS FUELS 
JET ENGINE FUELS 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLID FUELS 
SYNTHETIC FUELS 
New low-toxic method of firing organic fuels in the system of 
anti-swirljets, 16:7930 (RA;Fl) 
Winter fuels report, week ending December 14, 1990 (Contains 
glossary), 16:7061 (R;US) 
Winter fuels report, week ending December 21, 1990 (Contains 
glossary), 16:7062 (R;US) 
Winter fuels report, week ending December 28, 1990 (Contains 
glossary), 16:7063 (R;US) 
Winter fuels report, week ending December 7, 1990 (Contains 
glossary), 16:7060 (R;US) 
Winter fuels report, week ending January 11, 1991 (Contains 
glossary), 16:7065 (R;US) 
Winter fuels report, week ending January 18, 1991 (Contains 
Glossary), 16:7066 (R;US) 
Winter fuels report, week ending January 4, 1991 (Contains 
glossary), 16:7064 (R;US) , 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUMES 
See AEROSOLS 
FUNCTIONS 
See also DISTRIBUTION FUNCTIONS 
WAVE FUNCTIONS 
A theory of state space reconstruction in the presence of noise, 
16:9272 (R;US) 
CELEFUNT: A portable test package for complex elementary 
functions, 16:9258 (R;US) 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FUNGICIDES 
Research to identify effective antifungal agents: Annual report, 
16:8421 (R;US) 
FURANS 
See also BENZOFURANS 
TETRAHYDROFURAN 
Molecular cloning and sequence of the thdF gene involved in 
the thiophene and furan oxidation by Escherichia coli, 
16:6929 (R;US) 
Optimization of dioxin removal by semi-dry flue gas cleaning on 
full scale incinerator, 16:8161 (1;DK) 
FURNACE OIL 
See HEATING OILS 
FURNACES 
Radiative heat transfer in PC [pulverized coal] furnaces burning 
deeply cleaned coals, 16:6987 (R;US) 
The effect of water jet lancing on furnace wall tubes of high 
slagged deposit fuel-fired boilers, 16:7013 (RA;Fl) 
FUSED SALTS 
See MOLTEN SALTS 
FUSES (ELECTRIC) 
See ELECTRIC FUSES 
FUSION (NUCLEAR) 
See THERMONUCLEAR REACTIONS 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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GADOLINIUM 


G 


GADOLINIUM 

Determination of gadolinium in (U,Gd)O2 powder and peliests 
by ion chromatography without supression, 16:7853 (IA;BR;In 
Portuguese) 

Electron temperature of Gd plasma produced by laser reso- 
nance ionization, 16:8565 (R;JP;in Japanese) 

Strong dynamic perturbations of transient magnetic fields in fer- 
romagnetic FE and GD under heavy ion bombardment, 
16:9020 (RA;FR) 

GALAXIES 

High-resolution simulations of galaxy formation in a cold dark 

matter scenario, 16:8535 (R;DK) 
GALAXY CLUSTERS 
Gravitational clustering of gaussian density fluctuations: The 
origin of hierarchy correlations, voids and Qu, 16:8540 (R;DK) 
GALLBLADDER 
See BILIARY TRACT 
GALLIUM 
Irradiation of pure gallium by Xe ions (3.5 GeV), 16:7743 (RA;FR) 
GALLIUM ARSENIDES 

Improvement of bulk and epitaxial Ill-V semiconductors for solar 
cells by creation of denuded recombination zones: Final sub- 
contract report, 1 September 1986-30 June 1990, 16:7311 
(R;US 

vaanein developmental toxicology studies: Gallium arsenide 
in mice and rats: Final report, 16:8504 (R;US) 

Parametric X radiation in gallium arsenide crystal, 16:9003 
(IA;SU;In Russian) 

GALLIUM OXIDES 

Direct conversion of methane to Co's and liquid fuels: Final 
technical progress report for the period October 1, 1987— De- 
cember 31, 1989, 16:6936 (R;US) 

GALLIUM PHOSPHIDES 
Effect of Xe ions on GaP monocrystal and systematics of damages 
in semiconductors by fast ions, 16:8959 (IA;SU;In Russian) 
GALLSTONES 
See BILIARY TRACT 
GAMMA RADIATION 

An aerial radiological survey of Technical Areas 2, 21, and 53 and 
surroundings, Los Alamos National Laboratory, Los Alamos, 
New Mexico: Date of survey, September 1982, 16:7221 (R;US) 

Study of spin-temperature effects using energy-ordered 
gamma-ray spectroscopy, 16:8775 (R;US) 

GAMMA RADIOGRAPHY 
Ultrasonography X gamma radiography, 16:7965 (1;BR;In Por- 
tuguese) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SOURCES 

Departmental metrological service of the Ministry of Public 
Health of the USSR in the field of measuring ionizing radia- 
tions, 16:8906 (IA;SU;in Russian) 

On the usability of TLD-method (dose-by post) to control radia- 
tion emission of remote gamma-therapeutic apparatuses, 
16:8907 (IA;SU;In Russian) 

GAMMA SPECTROSCOPY 
Study of spin-temperature effects using energy-ordered 
gamma-ray spectroscopy, 16:8775 (R;US) 
GANIL 
See GANIL CYCLOTRON 
GANIL CYCLOTRON 
Nuclear physics at Ganil; a compilation january 1983 december 
1988, 16:8001 (R;FR) 
GAS APPLIANCES 
16:7086 (PA;CA) 
GAS BURNERS 
16:7087 (PA;CA) 
GAS COOLANTS 
See GASES 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
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GAS FIELDS 
See NATURAL GAS FIELDS 
GAS FUELS 
See also FUEL GAS 
Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1988—June 30, 1991, 16:7924 (R;US) 
GAS HYDRATES 
Gas hydrates: Technology status report, 16:7079 (R;US) 


GAS LASERS 
See also CARBON DIOXIDE LASERS 
EXCIMER LASERS 
METAL VAPOR LASERS 

Inductance calculation of discharge chamber for transverse gas 

flow laser system, 16:7981 (R;IT) 
GAS METAL-ARC WELDING 

A model-based approach to intelligent control of gas metal arc 
welding, 16:7934 (R;US) 

The dynamics of droplet formation and detachment in gas metal 
arc welding, 16:7711 (R;US) 

GAS OILS 
16:7078 (PA;CA;In French) 
GAS SPILLS 

FEMSA simulations of selected LNG vapor barrier verification field 

tests: Final report, October 1988-June 1990, 16:7084 (R;US) 
GAS TURBINES 

Gas turbine component screening program: Volume 1, Develop- 
ment of MS6001 combustion system for coal water slurry 
combustion: Final report, 16:6989 (R;US) 

Life extension of gas turbines used for power generation, 
16:7338 (R;US) 

Performance calculation of a multi-shaft gas turbine with pres- 
surized fluidized-bed combustion. Final report, 16:7971 
(1;DE;In German) 

GAS WELLS 
See NATURAL GAS WELLS 


GAS-INSULATED SUBSTATIONS 
ENEL experience of SF6 gas-insulated substations, 16:7530 
(R;IT) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 


GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
Strategy for conducting environmental surveillance of ground- 
water to comply with DOE orders, 16:8231 (R;US) 
GASES 
See also AIR 
EXHAUST GASES 
FUEL GAS 
RARE GASES 
SYNTHESIS GAS 
VAPORS 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Progress report, 
October 1—December 31, 1989, 16:6930 (R;US) 

Experimental study at gas-liquid interfaces by neutron reflection, 
16:8926 (R;FR;In French) 

Field study for nitrous oxide emission from fossil fuel-fired power 
plants, 16:7345 (R;JP;in Japanese) 

Gas-liquid-liquid equilibria in mixtures of water, light gases, and 
hydrocarbons: Final report, September 1, 1987—November 
30, 1990, 16:7884 (R;US) 

Interaction of 20-100 MeV/u heavy ions with solids and gases, 
16:8899 (RA;FR) 

Kinetics of coal pyrolysis: Volume 1, Sections 1-5: Final report, 
16:6932 (R;US) 

Theoretical solution of the minimum charge problem for 
gaseous detonations, 16:7927 (R;US) 

GASKETS 

Parameters influencing RAM [radioactive materials] transport 

package seal behavior, 16:7945 (R;US) 





GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GENE MUTATIONS 

[In vivo mutagenicity and clastogenicity of ionizing radiation in 

nuclear medicine]: Technical progress report, 16:8281 (R;US) 
GENERAL CIRCULATION MODELS 

GCM [general circulation model]-data intercomparison: The 

good news and the bad, 16:8179 (R;US) 
GENERAL RELATIVITY THEORY 
The time machine and self-consistent evolutions in problems 
with self-interaction, 16:9048 (R;DK) 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GEOCHEMICAL SURVEYS 

Geothermal resource analysis in Twin Falls County, Idaho, 
16:7332 (R;US) 

Geothermal resource analysis in the Big Wood River Valley, 
Blaine County, Idaho, 16:7333 (R;US) 

GEOCHEMISTRY 

Time-series analysis of ion and isotope geochemistry of se- 
lected springs of the Nevada Test Site, Nye County, Nevada, 
16:8512 (R;US) 

GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOLOGIC FRACTURES 

Joint seismic, hydrogeological, and geomechanical investiga- 
tions of a fracture zone in the Grimsel Rock Laboratory, 
Switzerland, 16:7165 (R;US) 

Shear wave experiments at the US site at the Grimsel labora- 
tory, 16:7168 (R;US) 

Use of integrated geologic and geophysical information for char- 
acterizing the structure of fracture systems at the US/BK Site, 
Grimsel Laboratory, Switzerland, 16:7164 (R;US) 

GEOLOGIC STRATA 

Scientific core hole VC-2A, Valles Caldera, New Mexico: Report 

of remedial action activities and results, 16:8515 (R;US) 
GEORGIA 

Disposal of chemical agents and munitions stored at Anniston 
Army Depot, Anniston, Alabama: Final Phase 1 environmen- 
tal report: Volume 1, 16:8207 (R;US) 

Georgia/Alabama Regional Seismographic Network: Final re- 
port, August 1985—October 1990: Volume 4, 16:8516 (R;US) 

GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL FIELDS 

See also GEYSERS GEOTHERMAL FIELD 

Reservoir related research at Idaho National Engineering Labo- 
ratory, Lawrence Livermore National Laboratory, and Oak 
Ridge National Laboratory, 16:7334 (R;US) 

GEOTHERMAL FLUIDS 

Reservoir related research at Idaho National Engineering Labo- 
ratory, Lawrence Livermore National Laboratory, and Oak 
Ridge National Laboratory, 16:7334 (R;US) 

GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL RESOURCES 

Geothermal resource analysis in Twin Falls County, Idaho, 
16:7332 (R;US) 

Geothermal resource analysis in the Big Wood River Valley, 
Blaine County, Idaho, 16:7333 (R;US) 

GEOTHERMAL WELLS 
Boise Geothermal Aquifer Study: Final report, 16:7330 (R;US) 
GERMAN DEMOCRATIC REPUBLIC 

Communication received from the Federal Republic of Germany 
regarding the accession of the German Democratic Republic 
to the Federal Republic of Germany, 16:9301 (R;XA) 

GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 
GKSS annual report 1987, 16:7470 (1;DE;In German) 
GKSS annual report 1989, 16:7469 (1;DE;In German) 


GLYCOLS 


GERMANES 
See GERMANIUM HYDRIDES 
GERMANIUM 
Characteristic radiation during relativistic electron channeling, 
16:8938 (IA;SU;In Russian) 
High-speed epitaxy using supersonic molecular jets, 16:7695 
(R;US) 
The effect of swift ions heavier than Ar on a Ge single crystal and 
a new mechanism of autorecrystallization, 16:9022 (RA;FR) 
GERMANIUM 70 TARGET 
Sub-barrier fusion of 2”Al + 7°:72-73.74.76Ge_ Evidence for shape 
transition and structure effects, 16:8813 (R;FR) 
GERMANIUM 72 TARGET 
Sub-barrier fusion of 27Al + 7°:72-73.74.76Ge_ Evidence for shape 
transition and structure effects, 16:8813 (R;FR) 
GERMANIUM 73 TARGET 
Sub-barrier fusion of 2”Al + 7°-72-73.74.76Ge_ Evidence for shape 
transition and structure effects, 16:8813 (R;FR) 
GERMANIUM 74 TARGET 
Sub-barrier fusion of 27Al + 7°:72.73.74.76Ge_ Evidence for shape 
transition and structure effects, 16:8813 (R;FR) 
GERMANIUM 76 TARGET 
Sub-barrier fusion of 27Al + 7°.72:73.74.76Ge_ Evidence for shape 
transition and structure effects, 16:8813 (R;FR) 
GERMANIUM HYDRIDES 
The free-radical and ion chemistry of volatile silanes, germanes 
and phosphines: Annual informal technical report, September 
1, 1989—June 30, 1990, 16:7894 (R;US) 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GEYSERS GEOTHERMAL FIELD 
Geology and geochemistry of the Geyser Bight Geothermal 
Area, Umnak Island, Aleutian Islands, Alaska: Final report, 
16:7331 (R;US) 
GLASS 
See also BOROPHOSPHATE GLASS 
BOROSILICATE GLASS 
An opportunity for demonstrating compliance with the waste ac- 
ceptance preliminary specifications on foreign materials within 
DWPF [Defense Waste Processing Facility] canistered waste 
forms, 16:7206 (R;US) 
Interactions at glass-ceramic to metal interfaces, 16:7834 (R;US) 
lon-beam-induced plastic deformation: a universal phenomenon 
in glasses, 16:7843 (RA;FR) 
The effect of sample preparation methods on glass perfor- 
mance, 16:7200 (R;US) 
GLASS MELTERS 
See CERAMIC MELTERS 
GLUCOSE 
ROC [Receiver Operating Characteristics] study of maximum 
likelihood estimator human brain image reconstructions in 
PET [Positron Emission Tomography] clinical practice: A 
progress report, 16:8416 (R;US) 
GLUEBALLS 
Experimental investigation of the production of glueballs and 
meson resonance states: Progress report No. 9A, January 
16, 1990—January 15, 1991, 16:8621 (R;US) 
Glueballs and topological charge in the presence of dynamical 
quarks, 16:8672 (R;US) 
GLUONIUM 
See GLUEBALLS 
GLUONS 
Mechanisms of CP violation in gauge theory and the recent de- 
velopments, 16:8688 (R;US) 
Recent developments in neutron electric dipole moment and re- 
lated CP violating quantities, 16:8687 (R;US) 
GLYCOLS 
Solvent recycle/recovery: Phase 1, Final report, 16:7647 (R;US) 
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GLYOXAL 


GLYOXAL 
Potential energy surfaces for chemical reactions: Annual techni- 
cal progress report, 16:7893 (R;US) 
GOBAR GAS 
See METHANE 
GOLD 
Description of angular dependence of helium ion energy losses 
in gold thin films with allowance for charge exchange pro- 
cesses, 16:8952 (IA;SU;In Russian) 
Diffraction effects from [111] twist boundaries in gold, 16:7709 
R;US) 
Etec of grain boundary structure on grain boundary diffusivities 
in the Au/Ag system, 16:7708 (R;US) 
GOLD 186 
Contribution to the study of gold and platinum nuclei: shape 
transition by laser spectroscopy, 16:8828 (R;FR;In French) 
GOLD 191 
Contribution to the study of gold and platinum nuclei: shape 
transition by laser spectroscopy, 16:8828 (R;FR;In French) 
GOLD 197 TARGET 
Peripheral reactions with 200 MeV/u krypton ions, 16:8816 (R;FR) 
Zero ree measurements of isotopic distributions in 44 
MeV/u®®kr— induced reactions for the production of nuclei far 
from stability, 16:8814 (R;FR) 
GOLD COMPLEXES 
Late transition metal -oxo and p-imido complexes: Final re- 
port, May 15, 1988—May 14, 1991, 16:7895 (R;US) 
GRAFT POLYMERS 
Characterization of grafting into energetic heavy ions tracks, 
16:7917 (RA;FR) 
GRAIN BOUNDARIES 
Atmosphere control during preparation of YBa2Cu307_, mag- 
net windings, 16:7770 (R;US) 
Measurements of grain boundary properties in nanocrystalline 
ceramics, 16:7775 (R;US) 
GRAND GULF-1 REACTOR 
Evaluation of severe accident risks, Grand Gulf, Unit 1: Appen- 
dices: Volume 6, Revision 1, Part 2, 16:7496 (R;US) 
Evaluation of severe accident risks, Grand Gulf, Unit 1: Main re- 
port: Volume 6, Revision 1, Part 1, 16:7495 (R;US) 
Evaluation of severe accident risks: Quantification of major input 
parameters: MAACS [MELCOR Accident Consequence Code 
System] input: Volume 2, Revision 1, Part 7, 16:7438 (R;US) 
Severe accident risks: An assessment for five US nuclear 
power plants: Appendices A, B, and C: Final report: Volume 
2, 16:7485 (R;US) 
Severe accident risks: An assessment for five US nuclear power 
plants: Final summary report: Volume 1, 16:7484 (R;US) 
GRAND GULF-2 REACTOR 
Evaluation of severe accident risks: Quantification of major input 
parameters: MAACS [MELCOR Accident Consequence Code 
System] input: Volume 2, Revision 1, Part 7, 16:7438 (R;US) 
Severe accident risks: An assessment for five US nuclear 
power plants: Appendices A, B, and C: Final report: Volume 
2, 16:7485 (R;US) 
Severe accident risks: An assessment for five US nuclear power 
plants: Final summary report: Volume 1, 16:7484 (R;US) 
GRANITES 
P-waves imaging of the FRI and BK zones at the Grimsel Rock 
Laboratory, 16:7167 (R;US) 
GRAPHITE 
Evaluation of graphite/steam interactions for ITER [International 
Thermonuclear Experimental Reactor], 16:9162 (R;US) 
Graphites as plasma facing material of a large fusion device, 
16:9190 (RA;JP) 
Steam gasification of carbon: Catalyst properties: [Quarterly re- 
port], September 15—December 14, 1990, 16:6939 (R;US) 
[Irradiation creep of graphite]: Foreign trip report, October 31, 
1990-—November 15, 1990, 16:7832 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
Measuring the efficacy of a root biobarrier with x-ray computed 
tomography: Final report, 16:8216 (R;US) 
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GRASSLANDS 
See RANGELANDS 
GRAVITATIONAL COLLAPSE 
Research in nuclear astrophysics: Stellar collapse and 
supernovae: Technical progress report, December 1, 1989- 
November 30, 1990, 16:8856 (R;US) 


GRAVITATIONAL LENSES 
Gravitational lens effect of wall-like objects and its cosmological 
implications, 16:8550 (R;JP) 
GRAVITATIONAL WAVE DETECTORS 
Proposition for the construction of a prototype of a gravitational 
wave detector, 16:8093 (R;FR;In French) 


GREASES 
Study on radiation-induced degradation of grease at high temper- 
ature, 2: Degradation behavior, 16:7826 (R;JP;ln Japanese) 


GREAT BRITAIN 
See UNITED KINGDOM 


GREENHOUSE EFFECT 
Greenhouse gases: 
16:8170 (R;US) 
Imbedding dynamic responses with imperfect information into 
static portraits of the regional impact of climate change, 
16:8169 (R;US) 
[Limiting the greenhouse effect]: Foreign trip report, December 
7, 1990—December 19, 1990, 16:8163 (R;US) 
[Limiting the greenhouse effect]: Foreign trip report, December 
7, 1990—December 14, 1990, 16:8164 (R;US) 
GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 


GROUND COVER 

Investigation of contamination of earthen covers on inactive ura- 
nium mill tailings, 16:8186 (R;US) 

Moisture content and unsaturated conditions in UMTRA project 
radon barriers, 16:7258 (R;US) 

Performance assessment of select covers and disposal cell 
compliance with EPA [Environmental Protection Agency] 
groundwater standards, 16:7259 (R;US) 

Small-scale field test of simple earthen covers for uranium mill 
tailings, 16:7136 (R;US) 

Special study on vegetative covers, 16:7268 (R;US) 

GROUND DISPOSAL 

Directions in low-level radioactive waste management: A brief 
history of commercial low-level radioactive waste disposal, 
16:7127 (R;US) 

GROUND MOTION 

Discontinuous behavior near excavations in a bedded salt for- 
mation, 16:7191 (R;US) 

Tunnel damage resulting from seismic loading, 16:7193 (R;US) 

GROUND RELEASE 

The role of laboratory analog experiments in assessing the per- 

formance of waste package materials, 16:7123 (R;US) 


GROUND WATER 
Contamination 

Environmental assessment of remedial action at the Gunnison 
Uranium Mill Tailings Site, Gunnison, Colorado: Volume 1, 
Text: Draft (UMTRA Project.), 16:7260 (R;US) 

Groundwater contaminant plume ranking, 16:7256 (R;US) 

Metal cation/anion adsorption on calcium carbonate: Implications 
to metal ion concentrations in groundwater, 16:8243 (R;US) 

Stochastic analysis of contaminant transport: One-dimensional 
non-reactive and reactive cases: Technical progress report, 
16:8222 (R;US) 

Decontamination 

An evaluation of the use of an advanced oxidation process to 
remove chlorinated hydrocarbons from groundwater at the US 
Department of Energy Kansas City Plant: Fiscal year 1989, 
annual report, 16:8240 (R;US) 

Summary report of results of the vapor vacuum extraction test at 
the RWMC [Radioactive Waste Management Complex], 
16:8188 (R;US) 

U1/U2 crib groundwater biological treatment demonstration 
project: FY-1989 annual report, 16:7182 (R;US) 


What is their role in climate change?, 





Flow Models 

Distinguishing features of flow in heterogeneous porous media: 
4, ls a more general dynamic description required?, 16:8214 
(R;US) 

Ground-water flow modeling of the Culebra dolomite: Volume 1, 
Model calibration, 16:7192 (R;US) 

Flow Rate 

Aquifer Characteristics Data Report for the Weldon Spring Site 
chemical plant/raffinate pits and vicinity properties for the 
Weldon Spring Site Remedial Action Project, Weldon Spring, 
Missouri, 16:7130 (R;US) 

Geohydrology and evapotranspiration at Franklin Lake Playa, 
Inyo County, California, 16:7202 (R;US) 

Fluid Flow 

Velocity prediction errors related to flow model calibration uncer- 

tainty, 16:8263 (R;US) 
Geochemistry 

Reactive chemical transport in ground-water hydrology: Chal- 

lenges to mathematical modeling, 16:8237 (R;US) 
Monitoring 

Groundwater quality assessment plan for the Metallurgical Labo- 
ratory Hazardous Waste Management Facility, 16:8267 (R;US) 

Hanford Waste Vitrification Plant Dangerous Waste Permit Ap- 
plication: Revision 1: Volume 1, 16:7132 (R;US) 

Strategy for conducting environmental surveillance of ground- 
water to comply with DOE orders, 16:8231 (R;US) 

Natural Radioactivity 

Natural radioactivity in ground water near the Savannah River 

Site, 16:8264 (R;US) 
Pollution 

Groundwater quality assessment plan for the Metallurgical Labo- 
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regime: Effects of ambient background gases, 16:7810 (R;US) 

Measurements of the rf surface resistance of high- 
T-superconductors, 16:7755 (R;US) 

Mechanisms controlling the in-situ formation and superconduct- 
ing properties of Bi-Sr-Ca-Cu-O films, 16:7758 (R;US) 

Preparation and properties of Y-124 superconductor made by a 
chemical precipitation method, 16:7760 (R;US) 

Silver sheathing of high-T. superconductor wires, 16:7683 (R;US) 

Specific heat of YBagCu,Og, near T., 16:7789 (R;US) 

Texture characterization of high T. thick films, 16:7776 (R;US) 

The goki/high temperature superconductor interface: Metallicity 
of the near surface region and a search for the proximity ef- 
fect, 16:7792 (R;US) 


HUMAN FACTORS 


Viscous flux motion in anisotropic type-ll superconductors in low 
fields, 16:9026 (R;US) 

[Experimental studies of elementary particle interactions at high 
energies]: Technical progress report, October 1, 1989- 
October 20, 1990, 16:8600 (R;US) 

[Neutron scattering studies of the high-temperature supercon- 
ducting materials}: Foreign trip report, December 8, 
1990—December 21, 1990, 16:9028 (R;US) 

HILACS 

MAXILAC - a high-current linear accelerator for heavy ions at 
low charge states. A short description and report of results, 
16:8004 (R;DE) 

HK 40 
See STEEL-CR25NI20 
HODGKINS DISEASE 

Forecasting factors and rational programs of multimodality ther- 
apy of patients with lymphogranulomatosis: Intensification of 
radiotherapy course, 16:8405 (IA;SU;in Russian) 

On the problem of efficiency of multimodelity therapy of lym- 
phogranulematosis, 16:8400 (IA;SU;In Russian) 

Peculiarities of appearance of early radiation changes in lungs 
in radiotherapy of patients with lymphogranulomatosis using 
different schedules of dose fractionation, 16:8472 (IA;SU;In 
Russian) 

HOG FUEL 
See WOOD WASTES 
HOLMIUM 172 
Investigation of the new isotope '7*Ho and of '”*Er, 16:8826 
(R;DE) 
HORIZONTAL AXIS TURBINES 
Reliability of smaller wind turbines, 16:7336 (R;DK;in Danish) 
HOT ATOM CHEMISTRY 
KfK Institute for Hot Atom Chemistry. Results report on research 
and development activities 1989, 16:7921 (R;DE;in German) 
HOT DIPPING 
Fatigue of coated and laser hardened steels, 16:7731 (R;SE) 
HOUSES 

Interactions between fuel choice and energy-efficiency in new 
homes in the Pacific Northwest, 16:7627 (R;US) 

Method for prioritization of federal facilities regarding radon lev- 
els from statistical samples, 16:7616 (R;US) 

Roof-integrated solar collector for domestic hot water: Nordic 
demonstration plant in Ballerup, 16:7324 (R;DK;In Danish) 

Stochastic study of the behavior of the occupant: Final report, 
16:7623 (R;CH;In French) 

HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 
THTR-300 REACTOR 

Passive reactor development in the United States of America, 
16:7368 (RA;XA) 

Safety technology qualification of the prestressed cast iron pres- 
sure vessel (PCIV) and of the primary cell of the HTR-modul 
for the passive removal of decay heat, phase 1 (INHR). Final 
report, 16:7388 (1;DE;in German) 

HTO 
See TRITIUM COMPOUNDS 
HUFF AND PUFF PROCESS 
See FLUID INJECTION PROCESSES 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CHROMOSOME 19 

The construction of a physical map for human chromosome 19, 

16:8278 (R;US) 
HUMAN CHROMOSOME 21 

Human chromosome 21: Linkage mapping and cloning in yeast 

artificial chromosomes: Progress report, 16:8273 (R;US) 
HUMAN FACTORS 

Examining human-system interactions: The HSYS [Human 
SYStem] methodology, 16:9250 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 2, Human Error Probability 
(HEP) data: Volume 5, Revision 3, 16:7498 (R;US) 
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HUMAN POPULATIONS 


HUMAN POPULATIONS 

1989 environmental monitoring report, Sandia National Labora- 
tories, Albuquerque, New Mexico, 16:8172 (R;US) 

1989 environmental monitoring report, Tonopah Test Range, 
Tonopah, Nevada, 16:8173 (R;US) 

Finding of no significant impact, decontamination and decom- 
missioning of Battelle Columbus Laboratories in Columbus 
and West Jefferson, Ohio, 16:7217 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, November 1990, 16:8166 (R;US) 

Long-term environmental monitoring at Hanford, Washington, 
16:8168 (R;US) 

Methodology used to compute maximum potential doses from 
ingestion of edible plants and wildlife found on the Hanford 
Site, 16:8209 (R;US) 

Radiation exposure in the Hanseatic City of Luebeck through 
two-year inhalation and ingestion of radioactive substances 
as a result of the Chernobyl reactor accident. Report on re- 
sults, 16:8190 (1;DE;in German) 

Risk assessment of tritium action on man organism, 16:7267 
(IA;SU;In Russian) 

UMTRA Project environmental, health, and safety plan, 16:7246 
(R;US) 

[Radiological assessments of radionuclide releases]: Foreign 
trip report, November 30, 1990—December 15, 1990, 16:8204 
(R;US) 


HUMANS 
See HUMAN POPULATIONS 


HUMIC ACIDS 
Characterization and complexation of humic acid, 16:7875 (R;DE) 
The sorption of humic acids to mineral surfaces and their roles 
in contaminant binding, 16:8215 (R;US) 


HUNGARY 
Evaluation of waste forms and packages from the Paks Nuclear 
Power Plant, 16:7152 (RA;XA) 


HYBRID ELECTRIC-POWERED VEHICLES 
Evaluation of pulse power devices in electric vehicle propulsion 
systems, 16:7669 (R;US) 
Simulation of electric vehicles with hybrid power systems, 
16:7668 (R;US) 


HYCSOS 
See CHEMICAL HEAT PUMPS 


HYDRAULICS 

COMMIX-1C: A_ three-dimensional transient single-phase 
computer program for thermal-hydraulic analysis of single- 
component and multicomponent engineering systems: 
Volume 1, Equations and numerics, 16:7381 (R;US) 

COMMIX-1C: A_ three-dimensional transient single-phase 
computer program for thermal-hydraulic analysis of single- 
component and multicomponent engineering systems: User's 
guide and manual: Volume 2, 16:7382 (R;US) 


HYDROCARBONS 

See also ALKANES 
ALKENES 
ALKYNES 
ANTHRACENE 
BENZENE 
CAROTENOIDS 
DURENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STILBENE 
XYLENES 

Characterization of organics in the feed streams for the H/F Ef- 
fluent Treatment Facility, 16:8227 (R;US) 

Gas-liquid-liquid equilibria in mixtures of water, light gases, and 
hydrocarbons: Final report, September 1, 1987—November 
30, 1990, 16:7884 (R;US) 

Potential energy surfaces for chemical reactions: Annual techni- 
cal progress report, 16:7893 (R;US) 

Process and apparatus for separating branched- from un- 
branched hydrocarbons, 16:7053 (P;CA) 
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HYDROCHLORIC ACID 
Hydrogen chloride bonding on dry limestone 2, 16:8157 (1;DK;In 
Danish) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMIC MODEL 

Whither has the nonthermal tail gone in nonrelativistic heavy ion 

collision, 16:8873 (R;HU) 
HYDRODYNAMICS 

See also MAGNETOHYDRODYNAMICS 

R5FORCE/MODS3s: A program to compute fluid induced forces 
using hydrodynamic output from the RELAP5/MOD3 code, 
16:7421 (R;US) 

HYDROELECTRIC POWER PLANTS 

Electric Power Monthly, August 1990, 16:7588 (R;US) 

Hungry Horse Dam wildlife habitat enhancement project: Long- 
term habitat management plan, elk and mule deer winter 
range enhancement, Firefighter Mountain and Spotted Bear 
winter ranges, Hungry Horse, Montana, 16:7299 (R;US) 

Power transmission from distant hydroelectric power plants, 
16:7524 (IA;BR;In Portuguese) 

HYDROFLUORIC ACID 

Determination of HF in uranium tetrafluoride, 16:7856 (IA;BR;In 
Portuguese) 

Low temperature cold trapping of uranium hexafluoride contain- 
ing hydrogen fluoride, 16:7096 (R;US) 

HYDROGEN 

Chemical bonding of hydrogen molecules to transition metal 
complexes, 16:7284 (R;US) 

Copper contamination effects on hydrogen-air combustion un- 
der SCRAMJET [supersonic combustion ramjet] testing 
conditions, 16:7286 (R;US) 

Determination of the hydrogen vibrational frequency in titonium 
hydride by inelastic slow neutron scattering, 16:8886 
(IA;BR;in Portuguese) 

Evaluation of graphite/steam interactions for ITER [International 
Thermonuclear Experimental Reactor], 16:9162 (R;US) 

Hydrogen-air-diluent detonation study for nuclear reactor safety 
analyses, 16:7503 (R;US) 

Kinetic energy of hydrogen in 6-V2H studied by neutron Comp- 
ton scattering, 16:8918 (R;US) 

Metal hydride compacts for hydrogen isotope separation, 
16:7904 (R;US) 

Processes for desorption from LiAlO2 treated with Ho as studied 
by temperature programmed desorption, 16:7881 (R;US) 

Synthesis and chemistry of cationic d° metal alkyl complexes: 
Annual report for 1990, 16:7896 (R;US) 

The solubility of hydrogen in plutonium in the temperature range 
475 to 825 degrees centigrade, 16:7736 (R;US) 

HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 - 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN DONOR REACTIONS 

See HYDROGEN TRANSFER 
HYDROGEN FLUORIDES 

See HYDROFLUORIC ACID 
HYDROGEN HYDROXIDES 

See WATER 
HYDROGEN IONS 

See also HYDROGEN IONS 1 PLUS 

Correlations between charged particles emitted in ion-molecule 
collisions, 16:8567 (R;US) 

HYDROGEN IONS 1 PLUS 
Two-electron excitation in slow ion-atom collisions: Interference 
among autoionizing states, 16:8556 (R;US) 
HYDROGEN ISOTOPES 
See also DEUTERIUM 
TRITIUM 

Selection of a hydride former for the separation of hydrogen iso- 

topes from inerts, 16:7275 (R;US) 





HYDROGEN STORAGE 
16:7285 (PA;CA) 
HYDROGEN TRANSFER 
Variational transition state theory calculations of tunneling ef- 
fects on concerted hydrogen motion in water clusters and 
formaldehyde/water clusters, 16:8566 (R;US) 
HYDROLOGY 
Remote sensing and hydrologic modeling of arid watersheds: A 
scale analysis: Final report, July 15, 1986-August 31, 1990, 
16:7218 (R;US) 
HYDROXIDES 
See also MAGNESIUM HYDROXIDES 
SODIUM HYDROXIDES 
Solvent recycle/recovery: Phase 1, Final report, 16:7647 (R;US) 
HYDROXYL IONS 
See ANIONS 
HYDROXIDES 
HYDROXYL RADICALS 
Oxidative degradation of sulphur compounds under simulated at- 
mospheric conditions. Final report, 16:8147 (I;DE;in German) 
Reaction paths and rate constants of the reaction of hydroxyl 
radicals with environmental species under tropospheric condi- 
tions. Final report, 16:8148 (R;DE;in German) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLE! 
n° decay process of ,'*C and ,''B hypernuclei, 16:8787 (R;JP) 
Nuclei with exotic constituents, 16:8634 (R;JP) 
Spin polarization and magnetic moment of hypernuclei, 16:8794 
(RA;JP;In Japanese) 
The (x*,K*) reaction: Past, present, and future, 16:8746 (R;US) 
HYPERONS 
What (if anything) can few-body strange systems teach us about 
quark-gluon hadronic substructure?, 16:8704 (R;US) 


l-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IAEA 

ASSET guidelines: Reference material for assessment of safety 
significant events teams, 16:7468 (R;XA) 

Amendment of Article VI.A.1 of the Statute, 16:9299 (R;XA) 

Nuclear energy: considerations about nuclear trade, 16:9303 
(|;BR;In Portuguese) 

Ordinance on agreements supplementary to the Safeguards 
Agreement concluded in accordance with the Non- 
Proliferation Treaty, 16:9329 (I;CH;In French) 

The International Atomic Energy Agency - IAEA, 16:9305 
(|;BR;In Portuguese) 

The financial regulations of the Agency: Amendments, 16:9297 
(R;XA) 

The text of an African regional co-operative agreement for re- 
search, development and training related to nuclear science 
and technology, 16:9300 (R;XA) 

The text of an agreement between the International Atomic En- 
ergy Agency and the Federal Government of the Republic of 
Austria regarding the Laboratories at Seibersdorf, 16:9298 
(R;XA) 

ICF DEVICES 

An ICF [Inertial Confinement Fusion] power plant development 
program, 16:9245 (R;US) 

1.C.F. program at Cel-V, 16:9135 (R;FR) 

ICHTHYOPLANKTON 

Entrainment sampling at the Savannah River Site (SRS) Savan- 

nah River water intakes (1991), 16:7443 (R;US) 
IDAHO 

Biomass estimates for five western states, 16:7287 (R;US) 

Boise Geothermal Aquifer Study: Final report, 16:7330 (R;US) 

Geothermal resource analysis in Twin Falls County, Idaho, 
16:7332 (R;US) 

Geothermal resource analysis in the Big Wood River Valley, 
Blaine County, Idaho, 16:7333 (R;US) 


INDIUM SELENIDE SOLAR CELLS 


IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO CHEMICAL PROCESSING PLANT 
Process equipment waste and process waste liquid collection 
systems: Environmental assessment: Final, 16:8183 (R;US) 
IDAHO MATERIALS TESTING REACTOR 
See MTR REACTOR 
IDAHO NATIONAL ENGINEERING LABORATORY 

Department of Energy low-level radioactive waste disposal con- 
cepts, 16:7140 (R;US) 

In Situ Vitrification Engineering-Scale Test ES-INEL-4 Product 
Characterization Test Plan, 16:7144 (R;US) 

Research reactor usage at the Idaho National Engineering Lab- 
oratory in support of university research and education, 
16:7415 (R;US) 

The Idaho National Engineering Laboratory site environmental 
report for calendar year 1989, 16:8143 (R;US) 

IGNITION (THERMONUCLEAR) 

See THERMONUCLEAR IGNITION 
ILEUM 

See SMALL INTESTINE 
IMAGES 

Improving line detector by wedge filtering in the Fourier power 
spectrum domain, 16:8116 (R;US) 

Regularities in forming tomography images, 16:8327 (IA;SU;In 
Russian) 

IMMUNOGLOBULINS 

Construction and evaluation of a regenerable 
flouroimmunochemical-based fiber optic biosensor, 16:8119 
(R;US) 

IMPACT SHOCK 
CHARADE: A characteristic code for calculating rate-dependent 
shock-wave response, 16:7726 (R;US) 
IMPLANTED SOURCES 
See RADIATION SOURCE IMPLANTS 
IN-SITU PROCESSING 
Engineering feasibility analysis for in-situ stabilization of 
Canonsburg residues (UMTRA project), 16:7238 (R;US) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCOMPRESSIBLE FLOW 

Development of the finite element method in the thermal field. 
TRIO-EF software for thermal and radiation analysis, 16:7952 
(R;FR;In French) 

INCONEL 718 

Interactions at glass-ceramic to metal interfaces, 16:7834 (R;US) 
INDEPENDENT-PARTICLE MODEL 

See SINGLE-PARTICLE MODEL 
INDIUM 

Measuring of stopping power with thick absorber in transmission 
geometry, 16:8965 (IA;SU;in Russian) 

INDIUM ALLOYS 

A microstructural study of creep and thermal fatigue deformation 

in 60Sn-40Pb solder joints, 16:7729 (R;US) 
INDIUM ANTIMONIDES 

Development of infrared detectors based on Type Il, InAsSb 
strained-layer superlattices, 16:8101 (R;US) 

Low pressure MOCVD [metalorganic chemical vapor deposition] 
growth of InSb, 16:7839 (R;US) 

The preparation of InAsSb/InSb SLS [strained-layer superiat- 
tice] and InSb photodiodes by MOCVD, 16:7840 (R;US) 

INDIUM OXIDES 

Characterization of indium oxide for the use as a counter- 

electrode in an electrochromic device, 16:7771 (R;US) 
INDIUM SELENIDE SOLAR CELLS 

Research on polycrystalline thin-film materials, cells, and mod- 
ules, 16:7312 (R;US) 

Research on stable, high-efficiency, large-area amorphous sili- 
con based modules — Task B: Final subcontract report, 1 
March 1989-28 February 1990, 16:7310 (R;US) 
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INDUSTRIAL PLANTS 


INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
FEED MATERIALS PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 

A system identification study: Methodology, algorithms, and ap- 
plications: Part 2, 16:9263 (R;US) 

Argonne's performance assessment of major facility systems to 
support semiconductor manufacturing by the National Secu- 
rity Agency/R Group, Ft. Meade, Maryland: Document index, 
16:7976 (R;US) 

Assessing the economic impact of indirect liquefaction process 
improvements: Volume 1, Development of the integrated indi- 
rect liquefaction model and baseline case, 16:6953 (R;US) 

INDUSTRIAL SECTOR 

See INDUSTRY 

INDUSTRIAL WASTES 

The effect of vacuum pump oil on the chemotactic behavior of 
soil bacteria, 16:7072 (R;US) 

The utilization of refinery wastes for energy, 16:7071 (RA;FI) 

INDUSTRY 
See also AEROSPACE INDUSTRY 
AGRICULTURE 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 

A comparison of energy intensity in the United States and 
Japan, 16:7612 (R;US) 

A compendium of energy conservation: Success stories 90, 
16:7611 (R;US) 

Fuel consuming systems in the Dutch industry: ER: A computer 
program to analyze the emission registration/energy data- 
banks, 16:7593 (R;NL;in Dutch) 

Global climate change policy issues related to the movement of 
industry from developed to rapidly industrializing countries, 
16:7562 (R;US) 

impact evaluation methods for the energy savings plan, 16:7650 
(R;US) 

[Thermal energy storage technologies for heating and cooling 
applications]: Foreign trip report, December 2, 1990- 
December 7, 1990, 16:7542 (R;US) 

INERTIAL CONFINEMENT FUSION DEVICES 

See ICF DEVICES 

INFLATIONARY UNIVERSE 

Analysis of inflation driven by a scalar field and a curvature- 
squared term, 16:8538 (R;DK) 

Chaotic inflation and the omega problem, 16:8546 (R;US) 

Environment-induced superselection in cosmology, 16:8532 
(R;US) 

Late-time cosmological phase transitions, 16:8526 (R;US) 

Stochastic inflation lattice simulations: Ultra-large scale struc- 
ture of the universe, 16:8524 (R;US) 

The inflation sector of extended inflation, 16:8527 (R;US) 

INFORMATION DISSEMINATION 

Procedures for preparation, printing, and distribution of UMTRA 
Project National Environmental Policy Act documents, 
16:7245 (R;US) 

Public Information Plan: Final (UMTRA Project), 16:7240 (R;US) 

INFORMATION SYSTEMS 

A plan for administrative computing at ANL FY1991 through 
FY1993, 16:9291 (R;US) 

EMERIS: an advanced information system for a materials test- 
ing reactor, 16:7455 (R;HU) 

Experience with more productive information systems design at 
Sandia National Laboratories, 16:9295 (R;US) 

Information technology and global change science, 16:9293 
(R;US) 

INFRARED DIVERGENCES 

Infrared problem in g®* theory at finite temperature, 16:8736 

(R;FR) 
INFRARED RADIATION 
See also FAR INFRARED RADIATION 
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Analysis of infrared radiation heating. part 2.: One-dimensional 
heat-transfer analysis taking vaporization into account, 
16:7640 (R;JP;In Japanese) 

Development of infrared detectors based on Type Il, InAsSb 
strained-layer superlattices, 16:8101 (R;US) 

Invited and contributed papers presented at the 15. international 
conference on infrared and millimeter waves, 16:8517 (R;CH) 

INFRARED SPECTROMETERS 
Identification of surface contaminants using infrared micro- 
profiling, 16:8114 (R;US) 
INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INHOMOGENEOUS PLASMA 
Drift wave solitons in an inhomogeneous magnetized plasma, 
16:9107 (RA;JP) 

INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATING LIMITERS 

See LIMITERS 
INSULATORS (ELECTRICAL) 

See ELECTRICAL INSULATORS 
INTEGRAL EQUATIONS 

Inverse problems SVD and pseudo SVD, 16:9274 (R;US) 
INTEGRATED CIRCUITS 

Advanced development of the spectrum sciences Model 5005- 
TF, single-event test fixture, 16:7968 (R;US) 

Electronic systems miniaturization using programmable logic 
devices, 16:7980 (R;US) 

Integrated circuits of silicon on insulator S.O.I. technologies: 
State of the art and perspectives, 16:7749 (R;FR;In French) 

Tests of the radiation hardness of VLSI Integrated Circuits and 
Silicon Strip Detectors for the SSC [Superconducting Super 
Collider] under neutron, proton, and gamma irradiation, 
16:8094 (R;US) 

INTERACTIVE DISPLAY DEVICES 
Human engineering design considerations for the use of signal 
color enhancement in ASW displays, 16:9285 (R;US) 
INTERACTIVE GRAPHICS 
See INTERACTIVE DISPLAY DEVICES 
INTERCONNECTED POWER SYSTEMS 

Control system and operation characteristics of DC transmis- 
sion systems by self turn-off type inverter, 16:7526 (R;JP;in 
Japanese) 

INTERFACES 

Characterization of semiconductor interfaces, 16:7280 (IA;JP;in 
Japanese) 

Effect of postdeposition annealing on structure and chemistry of 
the TiN film/steel substrate interfaces, 16:7688 (R;US) 

INTERMEDIATE VECTOR BOSONS 

See also W MINUS BOSONS 

W PLUS BOSONS 
Z NEUTRAL BOSONS 

A comparison of collider searches for new gauge bosons, 
16:8640 (R;US) 

Indirect searches for new gauge bosons and leptoquarks at the 
NLC, 16:8695 (R;US) 

Physics at the SLC [SLAC Linear Collider], 16:8105 (R;US) 

Search for the weak intermediate bosons at the CERN pp col- 
lider, 16:8615 (R;CH) 

INTERMEDIATE-LEVEL RADIOACTIVE WASTES 

Characterization and compatibility of low and intermediate level 
waste forms, 16:7148 (RA;XA) 

Evaluation of long-term durability of low-and intermediate-level 
waste packagings, 16:7154 (RA;XA) 

Evaluation of low and intermediate level radioactive solidified 
waste forms and packages, 16:7157 (RA;XA) 

Evaluation of low and intermediate level radioactive solidified 
waste forms and packages, 16:7147 (RA;XA) 

Evaluation of low and intermediate level radioactive solidified 
waste forms and packages: Final report of a co-ordinated re- 
search programme, 1985-1989, 16:7146 (R;XA) 

Evaluation of matrices and conditioning techniques for low and 
intermediate level waste concentrates and residues, 16:7153 
(RA;XA) 





Full scale leach tests, 16:7149 (RA;XA) 

Study on cement monolith solidification for immobilizing interme- 
diate level wastes from reprocessing plants, 16:7150 (RA;XA) 

The effects of radiation on intermediate level waste forms, 
16:7824 (RA;XA) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
RAMJET ENGINES 
ROTARY ENGINES 
SPARK IGNITION ENGINES 

16:7674 (PA;CA) 

16:7663 (PA;CA) 

16:7672 (PA;CA) 

Multidimensional modeling of convective heat transfer with ap- 
plication to IC [internal combustion] engines: Technical 
progress report, 16:7660 (R;US) 

Multidimensional modeling of convective heat transfer with ap- 
plication to IC [internal combustion] engines: Technical 
progress report, 16:7659 (R;US) 

Uncooled two-stroke gas engine for heat pump drive, 16:7614 
(R;US) 

INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL COOPERATION 

Scientific cooperation of the Central Research Roentgeno- 
Radiological Institute with foreign countries, 16:8318 
(IA;SU;In Russian) 

INTERSECTING BEAMS 
See COLLIDING BEAMS 
INVERTEBRATES 

A study of post-thermal recovery of the macroinvertebrate com- 
munity of Four Mile Creek June 1985-September 1987, 
16:7442 (R;US) 

South Fork Holston River basin 1988 biomonitoring, 16:8249 
(R;US) 

IODIDES 
See also CURIUM IODIDES 
SODIUM IODIDES 

Effect of medium factors on absorption of radioactive iodine 
chemical forms by microphytes from sea water, 16:8235 
(IA;SU;In Russian) 

IODINE 

A preliminary assessment of salt and radionuclide volatilities in 

the molten salt processor, 16:7199 (R;US) 
IODINE 129 

Accumulation of |-129 in human and bovine thyroids in Chile, 
16:8458 (IA;DE;In German) 

Deposition of |-129 in regions with high Chernobyl-fallout, 
16:8457 (IA;DE;In German) 

IODINE 131 

Radiation exposure in the Fianseatic City of Luebeck through 
two-year inhalation and ingestion of radioactive substances 
as a result of the Chernobyl reactor accident. Report on re- 
sults, 16:8190 (1;DE;In German) 

IODINE IODIDES 

See IODINE 

IODINE IONS 
Non equilibrium ionization state of swift heavy ions in dense 
matter, 16:8584 (RA;FR) 
IODINE ISOTOPES 
See also \|ODINE 129 
IODINE 131 

Sorption of radioiodine at different soil biomass content and car- 
rier iodine concentrations, 16:8193 (IA;DE;In German) 

Sorption of radioiodine by organo-minerals and -soils, 16:8194 
(IA;DE;In German) 

ION BEAM FUSION REACTORS 

LIBRA - a light ion beam fusion conceptual reactor design, 

16:9176 (R;DE) 
ION BEAM TARGETS 

Description of the Argonne National Laboratory target making 

facility, 16:8036 (R;US) 


1ON-ATOM COLLISIONS 


Evaporation techniques for preparing rare-earth targets used in 
heavy-ion nuclear physics, 16:8034 (R;US) 
Performance study of a high gain target for heavy ions beam fu- 
sion, 16:9169 (R;IT) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also BISMUTH 209 BEAMS 
KRYPTON 84 BEAMS 
KRYPTON 86 BEAMS 
SULFUR 32 BEAMS 
XENON 129 BEAMS 
XENON 131 BEAMS 
XENON 132 BEAMS 
Collective acceleration of electrons and ions in a high current 
relativistic electron beam: Progress report, 16:8017 (R;US) 
Development of an accelerator connected with TEM for studying 
microscopic changes of materials under ion irradiation, 
16:7720 (IA;JP) 
Dual ion beam application in nuclear material research, 16:7721 
(IA;JP) 
Experimental aspects of S.H.1.C. (Swift Heavy lon Channeling), 
16:9017 (RA;FR) 
Radioactive lon Beams with the HHIRF [Holifield Heavy lon Re- 
search Facility] accelerators, 16:8015 (R;US) 
Search for nuclear fusion in deuterated targets under cluster 
beam impact, 16:8782 (R;FR) 
ION BLOCKING 
See ION CHANNELING 
ION CHANNELING 
Effect of longitudinal discrete lattice on the intensity of sec- 
ondary processes during mean energy ion channeling, 
16:9008 (IA;SU;In Russian) 
Energy loss of channeled ions: the case of very thin crystals, 
16:9018 (RA;FR) 
Experimental aspects of S.H.I.C. (Swift Heavy lon Channeling), 
16:9017 (RA;FR) 
Radiative electron capture by bare - and one-electron ions 
channeled in silicon crystals, 16:8585 (RA;FR) 
Spatial dynamics of TD reaction efficiency in crystals, 16:8951 
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See ION PAIRS 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
International bulletin on atomic and molecular data for fusion. 
No. 41, 16:8563 (1;XA) 
ION DETECTION 
Detector response to Swift Heavy lons, 16:8103 (RA;FR) 
Range and energy loss of ultraheavy ions in solid state nuclear 
track detectors, 16:8102 (RA;FR) 
JON EXCHANGE MATERIALS 
Volcanic zeolite tuffs of Mount Vulture (Italy) as radioactive solu- 
tion decontaminants: Mineralogical, physical-chemical 
feasibility study, 16:7823 (R;IT;In Italian) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION IMPLANTATION 
X-Ray and electronmicroscopic investigation of defects induced 
in silicon by 42 MeV/n Kr ions, 16:7845 (RA;FR) 
ION PAIRS 
CO, laser photolysis of clustered ions, (1), 16:7900 (R;JP;In 
Japanese) 
ION SOURCES 
The H* ECR source for the LAMPF Optically Pumped Polarized 
lon Source, 16:8053 (R;US) 
ION-ATOM COLLISIONS 
2p populations of highly charged krypton ions in carbon foils, 
16:8580 (RA;FR) 
Atomic excitation by charge exchange of heavy ions in gas and 
solids, 16:8571 (RA;FR) 
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Charge state evolution and convoy electron production in ion 
solid interaction, 16:8577 (RA;FR) 

Coincident convoy electron production and transport in thin 
solids, 16:8583 (RA;FR) 

Double differential stopping powers of 1.4 MeV/U U%* in Ne 
and Ar derived from electron production and multiple ioniza- 
tion cross sections, 16:8576 (RA;FR) 

Excitation curve for auger decay of the (1S2S2P)°D state of 
C* formed through RTE [Resonant Transfer and Excitation], 
16:8555 (R;US) 

Experimental and theoretical study of two center electron emis- 
sion in 25-MeV/u M4°* + He collisions, 16:8578 (RA;FR) 

Kinetics of multicharged recoil ions produced in swift heavy ion 
atom collisions, 16:8582 (RA;FR) 

Multiple ionization of rare gases target atoms by 27MeV/amu 
Xe52* and 35 MeV/amu Kr 36* ions, 16:8581 (RA;FR) 

New measurements of the mean equilibrium charge of MeV/u 
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16:8574 (RA;FR) 

Resonant transfer and excitation in swift, heavy few-electron 
projectiles, 16:8570 (RA;FR) 

Swift heavy ions in matter, 16:8569 (R;FR) 

Theoretical atomic collision physics: Progress report, 1990— 
1991, 16:8560 (R;US) 

Two-electron excitation in slow ion-atom collisions: Interference 
among autoionizing states, 16:8556 (R;US) 

ION-MOLECULE COLLISIONS 

Correlations between charged particles emitted in ion-molecule 
collisions, 16:8567 (R;US) 

Theoretical atomic collision physics: Progress report, 1990— 
1991, 16:8560 (R;US) 

IONIC REACTIONS 
See CHEMICAL REACTIONS 


IONIZATION 
See also PHOTOIONIZATION 
Double differential stopping powers of 1.4 MeV/U US in Ne 


and Ar derived from electron production and multiple ioniza- 
tion cross sections, 16:8576 (RA;FR) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also LIQUID IONIZATION CHAMBERS 
Simulations of the Response of the Cluster Detector/Scintillator 
Wall for the 47 facility at SIS/ESR using the GEANT Detector 
program, 16:8073 (R;FR) 
IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 
X RADIATION 
Occupational radiation injuries from ionising rays recorded in the 
Federal Republic of Germany during the period between 1953 
and 1979, 16:8459 (|;DE;ln German) 
IPNS-l SYNCHROTRON 
Intense pulsed neutron source status report, 16:7277 (R;US) 
IRELAND 
S.1.No 319 of 1973, Nuclear Energy (An Bord Fuinnimh Nuicleigh) 
Act, 1971 (Commencement) Order, 1973, 16:9324 (I;IE) 
IRIDIUM ALLOYS 
Iridium-alloy processing experience in FY 1989, 16:7598 (R;US) 
IRIDIUM COMPLEXES 
Intramolecular energy transfer reactions in polymetallic: 
Progress report, July 1989-November 1990, 16:7890 (R;US) 
Polyoxoanion mediated methane activation and functionaliza- 
tion: Molecular design of new homogeneous and new solid 
state/heterogeneous catalysts: Annual progress report, April 
1, 1990— March 31, 1991, 16:7897 (R;US) 
IRON 
Damage parameter comparison for candidate intense neutron 
test facilities for fusion materials, 16:9233 (R;US) 
Damage parameters for candidate Fusion Materials Irradiation 
Test facilities, 16:9231 (R;US) 
Determination of Fe(Il)Fe(Il) ratio in glass, 16:7867 (R;US) 
Elastic shear modulus: Fits to data and extrapolation to large 
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Microstructural evolution of Fe grown on a (001) Cu film and its 
implication to the elastic anomaly in metallic superlattices, 
16:7728 (R;US) 

Separation and concentration of hazardous metals from aque- 
ous solutions using sulfate-reducing bacteria, 16:8187 (R;US) 

Strong dynamic perturbations of transient magnetic fields in fer- 
romagnetic FE and GD under heavy ion bombardment, 
16:9020 (RA;FR) 

Trace metals in heavy crude oils and tar sand bitumens, 
16:7077 (R;US) 

[The ocean's role in the global carbon cycle]: Foreign trip report, 
June 1, 1990—December 20, 1990, 16:8239 (R;US) 
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Magnetic behaviour of isolated impurities in metals studied with 

the Pad-method, 16:7740 (RA;FR) 
IRON 56 

Mixed-symmetry states in fp-shell nuclei, 16:8809 (RA;JP;in 
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[Evaluations of neutron reactions with 52Cr, 5°Fe, 5®Nij: Foreign 
trip report, December 1, 1990—-December 8, 1990, 16:8808 
(R;US) 

IRON ALLOYS 

See also IRON BASE ALLOYS 

Effect of aluminum concentration and boron dopant on environ- 
mental embrittlement in FeAl aluminides, 16:7689 (R;US) 

Induced anisotropy in the amorphous alloy Co79 4Fe4 6Si;5Byo, 
16:7718 (IA;BR;In Portuguese) 

Magnetic behaviour of hyper - and hypo eutectic alloys of the 
systems Fe-R, R= Ce, Pr, Nd, 16:7719 (IA;BR;In Portuguese) 

Microstructure and mechanical properties of P/M [powder metal- 
lurgy] FeAl alloys, 16:6949 (R;US) 

IRON BASE ALLOYS 

See also STEELS 

A comparative study of short range order in Fe-Cr and Fe-V al- 
loys around equiatomic composition, 16:7744 (R;US) 

Selection of a hydride former for the separation of hydrogen iso- 
topes from inerts, 16:7275 (R;US) 

The role of Zr and Nb in oxidatior/sulfidation behavior of Fe-Cr- 
Ni alloys, 16:7678 (R;US) 

IRON BORIDES 

Electronic energy loss-induced effects in FegsB,5 amorphous 

alloys irradiated by high energy heavy ions, 16:7741 (RA;FR) 
IRON COMPLEXES 

See also FERROCYANIDES 

Metallocarboxylate chemistry: Progress report, 1989-1990, 
16:7886 (R;US) 

[Comparison of group transfer, inner sphere and outer sphere 
electron transfer mechanisms of organometallic complexes], 
16:7892 (R;US) 

IRON COMPOUNDS 
See also |RON BORIDES 
IRON OXIDES 

Calculation of defect properties of NiTi and FeTi, 16:7693 (R;US) 

First-principles investigation of mechanical behavior of B2 type 
aluminides: FeAl and NiAl, 16:7696 (R;US) 

High-energy xenon ion irradiation effects on the electrical prop- 
erties of yttrium iron garnet, 16:7800 (RA;FR) 

IRON OXIDES 

See also HEMATITE 

Latent tracks in magnetic insulators, 16:7841 (RA;FR) 

MCFC materials research at the Netherlands Energy Research 
Foundation ECN, 16:7606 (RA;NL) 

IRRADIATION DEVICES 
Operation and characteristics of very low temperature irradiation 
test equipment, 16:7281 (R;JP;In Japanese) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 
ISCHEMIA 

Diagnostic value of myocardium positive scintigraphy in chronic 

ischemia of heart, 16:8382 (IA;SU;In Russian) 
ISOBARS (NUCLEON) 
See N*BARYONS 
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Radiation safety for operators of gamma irradiation plants, 
16:7279 (1;GB) 


ISOMERIC NUCLEI 
Analysis of the generator coordinate method in a study of shape 
isomerism in '**Hg, 16:8838 (R;FR) 
Shape isomerism at no spin, 16:8832 (R;FR) 
Shape isomers: Mean-field description and beyond, 16:8885 
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ISOMERIC TRANSITIONS 
Analysis of the generator coordinate method in a study of shape 
isomerism in '*4Hg, 16:8838 (R;FR) 
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See also ENRICHED URANIUM 
Enrichment of natural calcium with “® Ca by electromigration in 
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See ISOTOPE SEPARATION 


ISOTOPE PRODUCTION 
Method of production and transport of gaseous ultrashort-living 
radionuclides for medico-biological purposes, 16:7273 
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Status of charged particle and neutron induced nuclear reactions 
leading to stable and radioactive isotopes, 16:8751 (R;FR) 


ISOTOPE SEPARATION 
Metal hydride compacts for hydrogen isotope separation, 
16:7904 (R;US) 
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IODINE ISOTOPES 
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MERCURY ISOTOPES 
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Status of charged particle and neutron induced nuclear reactions 

leading to stable and radioactive isotopes, 16:8751 (R;FR) 


ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
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EUREX reprocessing plant site. 1987 annual meteorology re- 
port, Saluggia, Italy, 16:8145 (R;IT;In Italian) 

Modeling the behaviour of 137Cs, 134Cs and 90Sr in lake sys- 
tems. Results of a research carried out using radioactivity 
measurement data collected following the Chernobyl acci- 
dent, 16:8230 (R;IT) 


ITER TOKAMAK 

Evaluation of graphite/steam interactions for ITER [International 
Thermonuclear Experimental Reactor], 16:9162 (R;US) 

Evaluation of graphite/steam interactions for ITER [International 
Thermonuclear Experimental Reactor] accident scenarios, 
16:9165 (R;US) 

ITER system study—Safety aspects, 16:9167 (R;US) 

International Thermonuclear Experimental Reactor (ITER) neu- 
tralbeam design: Summary report for FY 1990, 16:9237 (R;US) 

Predictions of radioactive tungsten release for hypothetical 
ITER [International Thermonuclear Experimental Reactor] ac- 
cidents, 16:9164 (R;US) 


ITERATIVE METHODS 
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A study of the a (980) meson in radiative J/y decays, 16:8670 
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Partial wave analysis of ./n(1430) from DM2, 16:8643 (R;FR) 

Study of the J/¥ — + ® @ decay, 16:8644 (R;FR) 
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JERUSALEM ARTICHOKES 
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JET ENGINE FUELS 

The evaluation of western shale oil as a feedstock for the pro- 

duction of high-density aviation turbine fuel, 16:7091 (R;US) 
JET MODEL 

A compilation of jet finding algorithms, 16:8685 (R;US) 

Recent results from hadron colliders, 16:8627 (R;US) 

Toward a standardization of jet definitions, 16:8626 (R;US) 

JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 

Jet Joint Undertaking. Vol. 2: Progress Report 1988: Vol. Il, 
16:9060 (R;XE) 

Jet joint undertaking progress report 1988 volume |, 16:9071 
(R;XE) 
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JOINTS 
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SOLDERED JOINTS 
WELDED JOINTS 

Composite to metal jointing project: Summary report, 16:7713 
(R;LU) 

JOINTS (ANATOMY) 
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JORDAN 
An assessment of using oil shale for power production in the 
Hashemite Kingdom of Jordan, 16:7351 (R;US) 
JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 

Annual report of the Naka Fusion Research Establishment for 
the period of April 1 1989 to March 31 1990, 16:9091 (R;JP) 

Effect of coated window on electron temperature and density 
evaluation in JT-60 Thomson scattering diagnostic, 16:9092 
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16:9175 (R;JP) 

Recent experiments in JT-60, 16:9189 (RA;JP) 
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Chemical characterization of the surface sites of coal: Technical 
progress report, January—March 1990, 16:6959 (R;US) 
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An evaluation of the use of an advanced oxidation process to 
remove chlorinated hydrocarbons from groundwater at the US 
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Mixed Waste Management Facility (MWMF) closure, Savannah 
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16:7213 (R;US) 


ERA Vol. 16, No. 3 501 





KAOLIN 


Mixed Waste Management Facility (MWMF) closure, Savannah 
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Mixed Waste Management Facility (MWMF) closure, Savannah 
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Evidence for p;(1270) production in the reaction K~p — 
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The (x*,K*) reaction: Past, present, and future, 16:8746 (R;US) 
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Rare kaon decay experiments, 16:8661 (RA;US) 
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violating K° decays, 16:8660 (RA;US) 
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16:8175 (R;US) 
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Interdisciplinary physics research in the Japanese Hadron 
Project, 16:8636 (R;JP) 
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data: Revision 1, 16:7088 (R;US) 

Quenched nonisothermal decomposition studies of Department 
of Energy western reference oil shales: Preliminary results, 
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See URINARY TRACT 
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calculations, 16:8449 (R;US) 

Considerations of beta and electron transport in internal dose 
calculations: Progress report, 16:8450 (R;US) 
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KRYPTON 84 BEAMS 

Stopping powers of solids for ®*Kr, ®&Kr, 1°°Mo and 12®Xe, 182Xe 
ions at intermediate energies (20-45 MeV/u). Charge state 
distributions at equilibrium, 16:8894 (R;FR) 
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1989 environmental monitoring report, Tonopah Test Range, 
Tonopah, Nevada, 16:8173 (RUS) 

Stopping powers of solids for ®*Kr, ®°Kr, 1°°Mo and 12®e, 192Xe 
ions at intermediate energies (20-45 MeV/u). Charge state 
distributions at equilibrium, 16:8894 (R;FR) 

Transmutation and implantation for a disposition of radioactive 
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Stopping powers of solids for ®*Kr, 8Kr, 1°°Mo and 129X@, 132Xe 
ions at intermediate energies (20-45 MeV/u). Charge state 
distributions at equilibrium, 16:8894 (R;FR) 

KRYPTON IONS 

2p populations of highly charged krypton ions in carbon foils, 
16:8580 (RA;FR) 

Latent tracks in magnetic insulators, 16:7841 (RA;FR) 
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See RESEARCH REACTORS 
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Application of pure strains to standardize the acidification pro- 
cess and the amylolytic activity in cassava fermentation, 
16:8431 (RA;XA) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY 
A Langevin simulation of the Gross-Neveu spectrum, 16:8724 
(R;FR) 
A vertex including emission of spin fields for an arbitrary be sys- 
tem, 16:8739 (R;DK) 
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Modeling the behaviour of 137Cs, 134Cs and 90Sr in lake sys- 
tems. Results of a research carried out using radioactivity 
measurement data collected following the Chernobyl acci- 
dent, 16:8230 (R;IT) 
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beams, 16:8012 (R;US) 
Experiments with Fermilab polarized proton and polarized an- 
tiproton beams, 16:8605 (R;US) 
The Fermilab polarized beam facility, 16:8013 (R;US) 
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See TOMOGRAPHY 
LAMPF LINAC 
Progress at LAMPF [Los Alamos Meson Physics Facility], 
January—December 1989: Progress report, 16:8765 (R;US) 
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See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND USE 
South Fork Holston River basin 1988 biomonitoring, 16:8249 
(R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGEVIN EQUATION 
A Langevin simulation of the Gross-Neveu spectrum, 16:8724 
(R;FR) 
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An aerial radiological survey of Technical Areas 2, 21, and 53 and 
surroundings, Los Alamos National Laboratory, Los Alamos, 
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Department of Energy low-level radioactive waste disposal con- 
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See RARE EARTHS 
LANTHANUM 139 REACTIONS 
Very hot nuclear systems and their binary and multifragment de- 
cay, 16:8766 (R;US) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 
See also LANTHANUM OXIDES 
Metal hydride compacts for hydrogen isotope separation, 
16:7904 (R;US) 
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Direct conversion of methane to C2’s and liquid fuels: Seventh 
quarterly technical progress report, April 1—-June 30, 1989, 
16:6935 (R;US) 

Direct conversion of methane to Co's and liquid fuels: Third 
quarterly technical progress report, April 1—June 30, 1988, 
16:6934 (R;US) 

Phase instability at the maximum T-in oxide superconductors: 
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Lag_,SrxCuO,, 16:7769 (R;US) 
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La,.3Ba;.7CugO,, 16:7747 (R;SY) 

LARGE INTESTINE 

Improving of radiodiagnosis of pathological change in large in- 

testine, 16:8343 (IA;SU;In Russian) 
LASER CAVITIES 
Relation between cavity detuning and output optical intensity in 
free electron lasers, 16:7983 (R;IT) 
LASER IMPLOSIONS 
1.C.F. program at Cel-V, 16:9135 (R;FR) 
LASER MIRRORS 

Damage resistant optics for a mega-joule solid-state laser, 
16:9242 (R;US) 

High threshold HR [highly reflective] coatings at 1064 nm, 
16:9243 (R;US) 

Laser conditioning and electronic defect measurements of HfO2 
and SiOz thin films, 16:9241 (R;US) 
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free-electron lasers, 16:7990 (R;US) 

LASER RADIATION 

Design and development of a lasertron model, 16:7989 (R;FR;In 
French) 

LLE [Laboratory for Laser Energetics] review: Volume 44, Quar- 
terly report, July-September 1990, 16:9154 (R;US) 

Linearization algorithms for line transfer, 16:8588 (R;US) 

Wave optics modelling of amplified spontaneous emission, 
16:7997 (R;US) 

LASER TARGETS 
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the Laboratory, 16:9246 (R;US) 

LASER WELDING 

Calorimetric measurements of energy transfer efficiency and 

melting efficiency in CO2 laser beam welding, 16:7947 (R;US) 
LASER-PRODUCED PLASMA 

Energetic particle production, cavition formation, and nonlinear 
development at a plasma density maximum: Final report, 
June 16, 1989-June 15, 1990, 16:9238 (R;US) 

Experimental study of filamentation in laser-plasma interactions, 
16:9134 (R;US) 

Stagnation and interpenetration of laser-created colliding plas- 
mas, 16:9240 (R;US) 

Studies of degenerate and nearly degenerate four wave mixing 
of laser radiation in plasmas: Final report, June 7, 1989- 
August 6, 1990, 16:9131 (R;US) 

LASER-RADIATION HEATING 

Feasibility study on a free electron laser source for plasma heat- 

ing, 16:9170 (R;IT) 
LASERTRONS 

Design and development of a lasertron model, 16:7989 (R;FR;In 
French) 

High power, high frequency lasertron rf sources, 16:8028 (R;US) 

LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 

Exchange algebra and exotic supersymmetry in the Chiral Potts 
model, 16:8726 (R;FR) 

SU (N) lattice integrable models and modular invariance, 
16:8727 (R;FR) 
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See CRYSTAL LATTICES 
LAUSANNE TOKAMAK 
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LAWRENCE LIVERMORE LABORATORY 
Environmental report for 1989, 16:8174 (R;US) 
LLNL waste minimization program plan: Revision 1, 16:7196 
(R;US) 
Lawrence Livermore National Laboratory low-ievel waste sys- 
tems performance assessment: Final draft, 16:8260 (R;US) 
Mixed waste study, Lawrence Livermore National Laboratory 
Hazardous Waste Management facilities: Final draft, 16:8261 
(R;US) 
Technical Safety Appraisal of the Lawrence Livermore National 
Laboratory, 16:7232 (R;US) 
LEAD 
Collective flow and pion production at Diogene, 16:8773 (R;FR) 
Efficient voltammetric analysis technique to determine traces of 
the heavy metals cadmium, lead, copper and zinc in small 
quantities of wood. Application in the investigation of radial 
and axial heavy metal distribution in oak trees (Quercus robur 
and Quercus petraea) from the heavily polluted Koenigstein 
area (Taunus, FR Germany) and the non-pollut, 16:7870 
(R;DE;In German) 
Separation and concentration of hazardous metals from aque- 
ous solutions using sulfate-reducing bacteria, 16:8187 (R;US) 
The influence of the nuclear shape and of the muonic vacuum 
polarization on strongly bound electrons, 16:8562 (R;DE) 
Toxic organic compounds from energy production: Progress re- 
port, 16:7866 (R;US) 
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The isotopic composition of lead in man and the environment in 
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source, 16:8189 (R;Fl) 
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The isotopic composition of lead in man and the environment in 
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Heavy-ion reactions at energies near the Coulomb barrier, 
16:8833 (R;US) 
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Skeletal 2!°Pb from inhalation of 222Rn and its decay products, 
16:8444 (R;US) 
LEAD ALLOYS 
A microstructural study of creep and thermal fatigue deformation 
in 60Sn-40Pb solder joints, 16:7729 (R;US) 
LEAD ISOTOPES 
See also LEAD 204 
LEAD 206 
LEAD 207 
LEAD 210 
Nuclear reactions and electromagnetic dissociation of ®Li, ®Li, 
"Lj at 100 MeV/n, 16:8785 (R;FR) 
LEAD NITRATES 
Adaptive response of drosophila population on chronic effect of 
lead, thorium and uranyl nitrates, 16:8498 (IA;SU;In Russian) 
LEAD-ACID BATTERIES 
A “one-wire” battery monitoring system with applications to on- 
board charging for electric vehicles, 16:7666 (R;US) 
LEAK DETECTORS 
Chlorofluorocarbon leak detection technology, 16:8120 (R;US) 


LEAKAGE 
See LEAKS 
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LEAKS 
Standard Leak Calibration Facility software system, 16:8598 
(R;US) 
LEARNING 
Learner characteristics involved in distance learning, 16:9253 
(R;US) 
LEP STORAGE RINGS 
Rock support of the L3 experimental hall complex, 16:8009 (R;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
A no-lose measurement of the hadronic and of the leptonic Z 
widths, 16:8702 (R;FR) 
A search for the production of direct leptons in nucleon-nucleus 
and nucleus-nucleus collisions: Progress report, April 1, 
1988—March 31, 1991, 16:8682 (R;US) 
Indirect searches for new gauge bosons and leptoquarks at the 
NLC, 16:8695 (R;US) 
Inverse muon decay, neutrino dimuon production, and a search 
for neutral heavy leptons at the Tevatron, 16:8662 (RA;US) 
Recent results from TRISTAN, 16:8663 (RA;US) 
LEUKEMIA 
Study on some biochemical and coagulation induces in patients 
with hemoblastosis in total therapeutic irradiation, 16:8411 
(IA;SU;In Russian) 
LEVEL DENSITY 
See ENERGY LEVELS 
LEVEL SCHEMES 
See ENERGY LEVELS 
LEVEL WIDTHS 
Constrained GOE for systems with few degrees of freedom in the 
intermediate regime between chaos and order, 16:9037 (R;BR) 
LIE GROUPS 
See also CONFORMAL GROUPS 
SU GROUPS 
The Jordan structure of lie and Kac-Moody algebras, 16:8721 
(R;BR) 
LIFE (SERVICE) 
See SERVICE LIFE 
LIFE SHORTENING 
See LIFE SPAN 
LIFE SPAN 
Biological effects in case of combined effect of °°Sr and chemi- 
cal carcinogens, 16:8483 (IA;SU;In Russian) 
LIGANDS 
The sorption of humic acids to mineral surfaces and their roles 
in contaminant binding, 16:8215 (R;US) 
LIGHTNING 
New lightning progression and striking distance model, 16:8511 
(R;JP;in Japanese) 
LIGHTNING ARRESTERS 
Artificial pollution characteristics of multi-unit metal oxide surge 
arresters, 16:7523 (R;JP;In Japanese) 
LIGNIN 
Coalification by clay-catalyzed oligomerization of plant 
monomers: Annual progress report, October 1, 1989- 
September 30, 1990 (Methyleugenol), 16:6964 (R;US) 
Coalification by clay-catalyzed oligomerization “ of plant 
monomers: Progress report, July 1, 1990—September 30, 
1990, 16:6924 (R;US) 
LIGNITE 
Controlability of low-rank coal steam generators, 16:7021 (RA;Fl) 
Fundamental studies of water pretreatment of coal: Third quar- 
terly report, April i—June 30, 1990, 16:6969 (R;US) 
Growth response of microorganisms to different molecular frac- 
tions of lignite, 16:6950 (R;US) 
Low-grade fuels: Volume 2, 16:7008 (R;Fl) 
SOz, NO, and halogens emission control in pyroflow circulating 
RAR boilers when using low grade fuels, 16:7016 
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The effect of alkali catalysts on lignite and lignite char hydro- 
gasification, 16:6956 (RA;FIl) 

The effect of water jet lancing on furnace wall tubes of high 
slagged deposit fuel-fired boilers, 16:7013 (RA;Fl) 

LIMESTONE 

Aquifer Characteristics Data Report for the Weldon Spring Site 
chemical plant/raffinate pits and vicinity properties for the 
Weldon Spring Site Remedial Action Project, Weldon Spring, 
Missouri, 16:7130 (R;US) 

Development of a pulse coal combustor for industrial applica- 
tions: Phase 1, Final report, 16:6999 (R;US) 

Reduction of NO, and SO2 emissions from coal burning pulse 
combustors: Quarterly technical progress report, April 1, 
1990—June 30, 1990, 16:6976 (R;US) 

Test series A2.2/A2.3 report: Volume 1, Main report: Final re- 
port, 16:6993 (R;US) 

LIMITERS 
New method for edge plasma control by RF ponderomotive 
force, 16:9129 (R;JP) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also CEBAF ACCELERATOR 
HILACS 
LAMPF LINAC 
ORSAY LINAC 
STANFORD LINEAR COLLIDER 

A data acquisition work station for ORELA [Oak Ridge Electron 
Linear Accelerator], 16:8054 (R;US) 

Report of the research results with University of Tokyo, Nuclear 
Engineering Research Laboratory’s Facilities in fiscal 1989, 
16:9255 (R;JP;In Japanese) 

Status of PILAC: A pion linac facility for 1-GeV pion physics at 
LAMPF, 16:8007 (R;US) 

LINEAR Z PINCH DEVICES 

Jay E. Hammel memorial lecture: The high density Z-pinch, 

16:9177 (R;US) 
LINERS 
Geomembrane special study: Final report (UMTRA Project.), 
16:7257 (R;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FLOW 

Mechanical vibrations of shafts rotating in a liquid annular 
space, 16:7418 (R;FR;In French) 

Study of the dynamic effects associated to the pinching of a liq- 
uid layer, 16:7954 (R;FR;In French) 

LIQUID FUELS 

Soot content in a gas turbine combustion chamber, 16:7931 
(RA;Fl) 

LIQUID IONIZATION CHAMBERS 

Saturation of ionization signal in TMP and TMS at different an- 
gles and electric fields, 16:8092 (R;FR) 

LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 

MHD considerations for poloidal-toroidal coolant ducts of self- 
cooled blankets, 16:9143 (R;US) 

The dynamics of droplet formation and detachment in gas metal 
are welding, 16:7711 (R;US) 

Time-dependent liquid metal flows with free convection and free 
surfaces, 16:7962 (R;US) 

LIQUID PHASE METHANOL PROCESS 

Catalysts for liquid-phase synthesis of methanol, 16:7296 
(R;JP;In Japanese) 

Liquid Phase Methanol LaPorte Process Development Unit: 
Modification, operation, and support studies: Task 2.3, Tracer 
studies in the LaPorte LPMEOH PDU: Topical report, Revi- 
sion No. 1, 16:6945 (R;US) 





LIQUID SCINTILLATION DETECTORS 

Use of liquid scintillation in the appraisal of non-radioactive 

waste shipments from nuclear facilities, 16:7210 (R;US) 
LIQUID WASTES 

See also WASTE WATER 

Strategy for conducting environmental surveillance of ground- 
water to comply with DOE orders, 16:8231 (R;US) 

Study on cement monolith solidification for immobilizing interme- 
diate level wastes from reprocessing plants, 16:7150 (RA;XA) 

LIQUID-PHASE SINTERING 

See SINTERING 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 

Experimental study at gas-liquid interfaces by neutron reflection, 
16:8926 (R;FR;In French) 

Gas-liquid-liquid equilibria in mixtures of water, light gases, and 
hydrocarbons: Final report, September 1, 1987—November 
30, 1990, 16:7884 (R;US) 

Pulsed laser kinetic studies of liquids under high pressure: 
Progress report, September 26, 1989—November 29, 1990, 
16:8920 (R;US) 

LITHIUM 

Lithium mass transport in ceramic breeder materials, 16:9136 
(R;US) 

LITHIUM 6 REACTIONS 

Re-examination of the study of heavy-ion spin-orbit interaction 
based on the three-body model, 16:8801 (RA;JP;In Japanese) 

LITHIUM 6 TARGET 

Breeding rate measurements in solid fusion blankets with metal- 

lic lithium samples, 16:9152 (R;US) 
LITHIUM ALLOYS 

Li overlayer formation, oxidation and sputtering characteristics 
of Al-Li alloys and W/AI-Li composites for fusion applications, 
16:9147 (R;US) 

The aluminium-scandium-lithium-magnesium system as a poten- 
tial source of superplastically formable alloys, 16:7730 (R;US) 

The application of neutron radioscopy to lithium-aluminum alloy 
target elements, 16:7283 (R;US) 

LITHIUM CHLORIDES 

Direct conversion of methane to Co’s and liquid fuels: Final 
technical progress report for the period October 1, 1987— De- 
cember 31, 1989, 16:6936 (R;US) 

LITHIUM PHOSPHATES 

Sputter deposition of lithium silicate - lithium phosphate amor- 

phous electrolytes, 16:7814 (R;US) 
LITHIUM SILICATES 

Sputter deposition of lithium silicate - lithium phosphate amor- 

phous electrolytes, 16:7814 (R;US) 
LITHIUM TUNGSTATES 
A study of the optical band gap of lithium tungsten trioxide thin 
films, 16:8916 (R;US) 
LITHIUM-CHLORINE BATTERIES 
Lithium batteries for pulse power, 16:7545 (R;US) 
LITHIUM-SULFUR BATTERIES 
Lithium batteries for pulse power, 16:7545 (R;US) 
LIVER CIRRHOSIS 

Radionuclide diagnosis and evaluation of results of liver cirrho- 
sis treatment, 16:8383 (IA;SU;In Russian) 

Ways of improvement of diagnosis of esophagus and stomach 
veins dilatation in liver cirrhosis, 16:8375 (IA;SU;In Russian) 

LMFBR TYPE REACTORS 

See also EBR-2 REACTOR 

Criticality experiments with fast flux test facility fuel pins, 
16:7394 (R;US) 

Passive reactor development in the United States of America, 
16:7368 (RA;XA) 

LNG SPILLS 
See GAS SPILLS 
LOAD MANAGEMENT 

Development of autonomous decentralized preventive control 
system.: Cooperation using bidding method and security su- 
pervising, 16:7525 (R;JP;In Japanese) 


LOW-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 


LOAM 

Radon transport from the subsurface: The roles of certain 
boundary conditions at subsurface/environment boundaries, 
16:8212 (R;US) 

LOCA 

See LOSS OF COOLANT 
LOCAL GROUP 

See GALAXIES 
LOGIC CIRCUITS 

Electronic systems miniaturization using programmable logic 
devices, 16:7980 (R;US) 

Surface-emitting laser logic, 16:9280 (R;US) 

LONGITUDINAL PINCH DEVICES (LINEAR) 

See LINEAR Z PINCH DEVICES 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 

LOS ALAMOS NATIONAL LABORATORY 
See LANL 

LOSS OF COOLANT 

Emergency cooling simulation tests on an electrically heated 
channel typical of SRP [Savannah River Laboratory] reactor 
fuel channels - RIG B, 16:7520 (R;US) 

LOW DOSE IRRADIATION 
Study on action of ionizing radiation low doses on human body, 
16:8469 (IA;SU;in Russian) 
LOW-LEVEL RADIOACTIVE WASTES 
Cements 
Full scale leach tests, 16:7149 (RA;XA) 
Classification 

Characteristics of low-level radioactive waste disposed during 
1987-1989 (Richland, Barnwell, and Beatty Facilities.), 
16:7172 (R;US) 

Use of liquid scintillation in the appraisal of non-radioactive 
waste shipments from nuclear facilities, 16:7210 (R;US) 

Compacting 

Cost benefit analysis of waste compaction alternatives at 
Lawrence Livermore National Laboratory: Final draft, 16:7198 
(R;US) 

Containment Systems 

Field Lysimeter Test Facility: Protective barrier test results (FY 

1990, the third year), 16:7181 (R;US) 
Decontamination 

Volcanic zeolite tuffs of Mount Vulture (Italy) as radioactive solu- 
tion decontaminants: Mineralogical, physical-chemical 
feasibility study, 16:7823 (R;IT;In Italian) 

Ground Disposal 

Field Lysimeter Test Facility: Protective barrier test results (FY 

1990, the third year), 16:7181 (R;US) 
Konrad Ore Mine 

Evaluation of long-term durability of low-and intermediate-level 

waste packagings, 16:7154 (RA;XA) 
Mixing 

High level-low lovel wastes mixing: Feasibility study re: ITREC 

(Italy) wastes, 16:7145 (R;IT;In Italian) 
Packaging 

Evaluation of low and intermediate level radioactive solidified 
waste forms and packages, 16:7147 (RA;XA) 

Evaluation of low and intermediate level radioactive solidified 
waste forms and packages, 16:7157 (RA;XA) 

Radioactive Waste Disposal 

Approaches to LLW disposal site selection and current progress 
of host states, 16:7139 (R;US) 

Characteristics of low-level radioactive waste disposed during 
1987-1989 (Richland, Barnwell, and Beatty Facilities.), 
16:7172 (R;US) 

Control of water infiltration into near surface LLW [low-level 
radioactive waste] disposal units: Progress report on field ex- 
periments at a humid region site, Beltsville, Maryland: Volume 
4, 16:8238 (R;US) 

Department of Energy low-level radioactive waste disposal con- 
cepts, 16:7140 (R;US) 

Models of transport processes in concrete, 16:7174 (R;US) 

Overview of a performance assessment methodology for low- 
level radioactive waste disposal facilities, 16:7195 (R;US) 
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LOW-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 


Radionuclide characterization of reactor decommissioning 
waste and spent fuel assembly hardware: Progress report, 
16:7502 (R;US) 

Radioactive Waste Management 

1989 state-by-state assessment of low-level radioactive wastes 
received at commercial disposal sites: National Low-Level 
Waste Management Program, 16:7128 (R;US) 

Directions in low-level radioactive waste management: A brief 
history of commercial low-level radioactive waste disposal, 
16:7127 (R;US) 

Lawrence Livermore National Laboratory low-level waste sys- 
tems performance assessment: Final draft, 16:8260 (R;US) 

Mixed Waste Management Facility (MWMF) closure, Savannah 
River Plant: Clay cap test section construction report: Appen- 
dices 3-6, 16:7215 (R;US) 

Mixed waste study, Lawrence Livermore National Laboratory 
Hazardous Waste Management facilities: Final draft, 16:8261 
(R;US) 

RCRA [Resource Conservation and Recovery Act] waste mini- 
mization progress during CY 1985, 16:7177 (R;US) 

Radioactive Waste Processing 

In Situ Vitrification Engineering-Scale Test ES-INEL-4 Product 
Characterization Test Plan, 16:7144 (R;US) 

Preparation of delisting petition for SRS [Savannah River Site] raw 
materials waste sludge—Mixed F006 waste, 16:7209 (R;US) 

Solid Wastes 

Evaluation of low and intermediate level radioactive solidified 
waste forms and packages: Final report of a co-ordinated re- 
search programme, 1985-1989, 16:7146 (R;XA) 

Solidification 

Evaluation of low and intermediate level radioactive solidified 

waste forms and packages, 16:7157 (RA;XA) 
Vitrification 

In Situ Vitrification Engineering-Scale Test ES-INEL-4 Product 
Characterization Test Plan, 16:7144 (R;US) 

In Situ Vitrification Treatability Study Work Plan, 16:7142 (R;US) 

Waste Forms 

Evaluation of low and intermediate level radioactive solidified 
waste forms and packages, 16:7147 (RA;XA) 

Evaluation of matrices and conditioning techniques for low and 
intermediate level waste concentrates and residues, 16:7153 
(RA;XA) 

Waste-Rock Interactions 

Characterization and compatibility of low and intermediate level 

waste forms, 16:7148 (RA;XA) 
LOWER HYBRID HEATING 

Effects of spectral broadening of lower hybrid waves on current 
drive efficiency in tokamaks, 16:9168 (R;IT) 

First measurements of the neutrals pressure and of the de- 
gassing level of the lower hybrid antenna induced by the HF 
power, 16:9172 (R;FR;in French) 

Fokker-Planck modelling of the lower-hybrid current drive and 
its investigation using cyclotron radiation, 16:9079 (R;FR) 

Investigation of superthermal asymmetric electron distributions 
using electron-cyclotron wave transmission in tokamaks, 
16:9080 (R;FR) 

Scattering matrix of Tore Supra lower hybrid antenna, 16:9082 
(R;FR) 

LOWER HYBRID RESONANCE HEATING 

See LOWER HYBRID HEATING 

LUNG CELLS 
See RESPIRATORY TRACT CELLS 
LUNGS 

Considerations of beta and electron transport in internal dose 
calculations, 16:8449 (R;US) 

Considerations of beta and electron transport in internal dose 
calculations: Progress report, 16:8450 (R;US) 

Lung cancer risks in the vicinity of uranium tailings sites (UM- 
TRA Project.), 16:7239 (R;US) 

Model for assessing radiation dose to epithelial cells of the hu- 
man respiratory tract from radon progeny, 16:8492 (R;US) 

Multimodality X-ray ultrasonic investigation in diagnosis of pari- 
etal lung neoplasms, 16:8345 (IA;SU;In Russian) 
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On the methods of radiodiagnosis of stage T; NoMo lung cancer, 
16:8339 (IA;SU;In Russian) 

Peculiarities of appearance of early radiation changes in lungs 
in radiotherapy of patients with lymphogranulomatosis using 
different schedules of dose fractionation, 16:8472 (IA;SU;In 
Russian) 

Roentgenomorphological study of lung pathology in animals ir- 
radiated at various regimes and conditions, 16:8473 (IA;SU;In 
Russian) 

Some methodical aspects for increase of informative value of 
complex roentgenoradiological examination of lungs 210.All- 
union conference on actual problems of experimental and 
clinical roentgenoradiology, 16:8367 (IA;SU;In Russian) 

Ultrastructural changes in the lung following exposure to perflu- 
oroisobutylene (PFIB) and potentiation of PFIB-induced lung 
injury by post-exposure exercise, 16:8499 (R;US) 

LYMPH NODES 

Diagnostic potentialities of lymphoscintigraphy in testis tumors, 
16:8384 (IA;SU;In Russian) 

Roentgenoradionuclide diagnosis of regional lymph flow distur- 
bances in radiation injuries of soft tissues, 16:8377 (IA;SU;In 
Russian) 

LYMPHOBLASTOMAS 

See LYMPHOMAS 

LYMPHOCYTES 

Genetic algorithms and the immune system, 16:8426 (R;US) 

[In vivo mutagenicity and clastogenicity of ionizing radiation in 
nuclear medicine]: Technical progress report, 16:8281 (R;US) 

LYMPHOGRANULOMA MALIGNUM 
See HODGKINS DISEASE 
LYMPHOGRANULOMAS 

See LYMPHOMAS 
LYMPHOGRANULOMATOSIS 

See HODGKINS DISEASE 
LYMPHOID CELLS 

See LYMPHOCYTES 
LYMPHOMAS 

See also HODGKINS DISEASE 

LYMPHOSARCOMAS 

Contemporary approaches in treatment of non-Hodgkin's lym- 

phomas, 16:8391 (IA;SU;In Russian) 
LYMPHOSARCOMAS 

Experience of treatment of nodular lymphosarcoma patients, 

16:8404 (IA;SU;In Russian) 
LYSIMETERS 

Field Lysimeter Test Facility: Protective barrier test results (FY 
1990, the third year), 16:7181 (R;US) 

Unsaturated zone moisture and vapor movement induced by 
temperature variations in asphalt barrier field lysimeters, 
16:7187 (R;US) 


M CODES 
Modifications to MELCOR for the analysis of heavy-water mod- 
erated, U-A1 fuel reactors, 16:7517 (R;US) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACHINE TOOLS 
[Design and fabrication of large ultra-precision machine tools]: 
Foreign trip report, August 23-September 12, 1990, 16:8122 
(R;US) 
MACHINING 
Machining automation: Doing it right the first time, 16:7939 (R;US) 
MACROPHAGES 
Radon exposure mediated changes in lung macrophage mor- 
phology and function, in vitro, 16:8445 (R;US) 
MAGNESIUM 
Studies of autoionizing states relevant to dielectronic recombi- 
nation: Progress report, July 1, 1988—June 30, 1991, 16:8559 
(R;US) 





MAGNESIUM 24 TARGET 
Cross sections of neon and krypton isotopes produced by neu- 
trons, 16:8750 (R;FR) 
Sub-barrier fusion of 28-9°Sj with 24.26 Mg, 16:8796 (R;FR) 
MAGNESIUM 26 TARGET 
Sub-barrier fusion of 28-3°Sj with 24-26 Mg, 16:8796 (R;FR) 
MAGNESIUM ALLOYS 
Chloride removal from plutonium-aluminum alloy dissolver solu- 
tion prior to purex solvent extraction, 16:7103 (R;US) 
The aluminium-scandium-lithium-magnesium system as a poten- 
tial source of superplastically formable alloys, 16:7730 (R;US) 
MAGNESIUM HYDROXIDES 
HVEM [high voltage electron microscopy] studies of the 
sintering of MgO nanocrystals prepared by Mg(OH)2 decom- 
position, 16:7793 (R;US) 
MAGNESIUM IONS 
Resonant coherent excitation of Mg''*: Electronic collisions of 
state specified short-lived excited states in a crystal channel, 
16:8557 (R;US) 
MAGNESIUM OXIDES 
See also SPINELS 
HVEM [high voltage electron microscopy] studies of the 
sintering of MgO nanocrystals prepared by Mg(OH)2 decom- 
position, 16:7793 (R;US) 
MAGNET COILS 
19 rectifiers to supply the coils of the TCV tokamak, 16:9099 
(RA;CH) 
Correction-coils for the electron cooler at ESR (GSI), 16:8044 
(R;DE) 
MAGNETIC BEARINGS 
Characterization of composite high temperature superconduc- 
tors for magnetic bearing applications, 16:7756 (R;US) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC CONFINEMENT 
Experimental studies of plasma fluctuations using electron cy- 
clotron emission on ATF [Advanced Toroidal Facility] and 
TEXT [Texas Experimental Tokamak]: Progress report, 
16:9070 (R;US) 
MAGNETIC FIELDS 
Measurement of time dependent fields in high gradient super- 
conducting quadrupoles for the Tevatron, 16:8041 (R;US) 
MAGNETIC FLUX 
Viscous flux motion in anisotropic type-Il superconductors in low 
fields, 16:9026 (R;US) 
MAGNETIC MATERIALS 
See also FERROMAGNETIC MATERIALS 
Proceedings of 2. Seminary on Magnetic Materials: 2. Semi- 
nario sobre Materiais Magneticos, 16:7717 (1;BR) 
MAGNETIC MOMENTS 
Non-adiabatic behavior of the magnetic moment in a dipole field 
in the presence of a low frequency electrostatic wave, 
16:9119 (RA;JP) 
MAGNETIC PROPERTIES 
Magnetic behaviour of isolated impurities in metals studied with 
the Pad-method, 16:7740 (RA;FR) 
MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
FLIP-MHD: A particle-in-cell method for magnetohydrodynam- 
ics, 16:8596 (R;US) 
Magnetohydrodynamic transport code: MHDT-code, 16:9117 
(RA;JP) 
Magnetohydrodynamics cellular automata, 16:8597 (R;JP) 
MAHOGANY TREES 
See TREES 
MALIGNANCIES 
See NEOPLASMS 
MAMMALS 
See also SWINE 


MATERIALS 


Comparative evaluation of several small mammal species as 
monitors of heavy metals, radionuclides, and selected organic 
compounds in the environment, 16:8503 (R;US) 

MAMMARY GLANDS 

Breast conserving treatment - implant technique, 16:8313 (IA;ZA) 

Conservative surgery and radiation therapy as an alternative to 
mastectomy in early stage breast carcinoma: The Johannes- 
burg experience, 16:8294 (IA;ZA) 

Marker evaluation of human breast and bladder cancers, 
16:8424 (R;US) 

MAN 

In-vivo measurements of Pb-210 to determine cumulative expo- 
sure to radon daughters: A pilot study: Progress report, 
March 1, 1990—November 1, 1990, 16:8451 (R;US) 

PCDDs [polychlorinated dibenzo-p-dioxins] and PCDFs [poly- 
chlorinated dibenzofurans] in humans, 16:8495 (R;US) 

Skeletal 2'°Pb from inhalation of 22?Rn and its decay products, 
16:8444 (R;US) 

[Biological dosimetry]: Foreign trip report, November 25, 1990— 
December 4, 1990, 16:8488 (R;US) 

MANGANESE 48 

The beta decay of “Mn: Improved data on Gamow-Teller 

quenching, 16:8806 (R;DE) 
MANGANESE COMPLEXES 

[Comparison of group transfer, inner sphere and outer sphere 
electron transfer mechanisms of organometallic complexes], 
16:7892 (R;US) 

MANGANESE OXIDES 

Direct conversion of methane to C2’s and liquid fuels: Seventh 
quarterly technical progress report, April 1-June 30, 1989, 
16:6935 (R;US) 

MANIOC 
See CASSAVA 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANY-BODY PROBLEM 
Semiclassical expansions for confined N fermion systems, 
16:9038 (R;FR) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARITIME TRANSPORT 

Fielding The Automated Container Offering System: An interim 

report, 16:7112 (R;US) 
MARKET 

Elaboration and presentation of a system for utilization of bio- 
mass in Portugal using Danish equipment and technology: 
Draft project, 16:7295 (|;DK;In Danish) 

MARKET SHARES 

See MARKET 
MASS SPECTROMETERS 

New biomedical applications of radiocarbon, 16:8418 (R;US) 
MASS SPECTROSCOPY 

Accelerator mass spectrometry in nuclear physics, 16:8777 

(R;US) 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
ISOTOPE ENRICHED MATERIALS 
MAGNETIC MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEMICONDUCTOR MATERIALS 
SINTERED MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 
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MATERIALS 


Cone beam 3D reconstruction with double circular trajectory, 
16:8066 (R;US) 

Highlights of fuel cell activities in the Netherlands, 16:7605 
(RA;NL) 

MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS (MAGNETIC) 

See MAGNETIC MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
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MATERIALS TESTING 
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16:9259 (R;US) 

Deconvolution using a neural network, 16:9286 (R;US) 

Reflectional transformation for structural stiffness, 16:9290 
(R;US) 

Two characterizations of sufficient matrices, 16:9282 (R;US) 
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Rocky Flats Plant: Phase 2, Interim EPZ analysis maximum 
credible accident, 16:7270 (R;US) 
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Quadrupole collective correlations and termination of the su- 
perdeformed bands in mercury, 16:8839 (R;FR) 
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Transport of heavy metals in process wastewaters: Fourth quar- 
terly report, July 1, 1990—September 30, 1990, 16:6978 (R;US) 
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MICE 
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MULTIPHASE FLOW 

Multicomponent, multiphase flow in porous media with tempera- 
ture variation, 16:7037 (R;US) 

Proceedings of the TOUGH workshop, 16:7170 (R;US) 

The influence of intacial properties on two-phase liquid flow of 
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X-ray spectrometer of the Tore Supra tokamak, 16:8080 
(R;FR;In French) 

MUNICIPAL WASTES 

Emissions from co-combustion of RDF with peat and wood 
chips, 16:7293 (RA;Fl) 

Optimization of dioxin removal by semi-dry flue gas cleaning on 
full scale incinerator, 16:8161 (1;DK) 

MUON-CATALYZED FUSION 

Effect of the nuclear d - t resonance on muon sticking in p- 

catalyzed fusion, 16:8781 (R;HU) 
MUONS 

[A high sensitivity search for mu gamma: The mega experiment 
at LAMPF]: Progress report, [15 January 1990-15 October 
1990], 16:8623 (R;US) 

MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MYLAR 

TNF [trinitro-9-fluorenone]-doped mylar: A rad-hard film dielec- 

tric developed for pulse-discharge capacitors, 16:7837 (R;US) 
MYOCARDIUM 

Diagnostic value of myocardium positive scintigraphy in chronic 
ischemia of heart, 16:8382 (IA;SU;In Russian) 

Functional state of left auricle in patients with ischemic heart 
disease, 16:8323 (IA;SU;In Russian) 

Myocardium reaction on physical effort according to data of X- 
ray kymography, 16:8370 (IA;SU;In Russian) 
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Roentgenocenematography in differential diagnosis of my- 
ocardium hypertrophy and its dilatation, 16:8369 (IA;SU;In 
Russian) 

Significance of radiological control methods for treatment effi- 
ciency of patients with latent heart faiture, 16:8349 (IA;SU;In 
Russian) 


N*BARYONS 
The delta in nuclei. Experiments, 16:8637 (R;FR;In French) 
N*RESONANCES 
See N*BARYONS 
N-REACTOR 
Flux shaping in N Reactor: A method to retard graphite stack 
distortions, 16:7457 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NASA-TEST REACTOR 
See PBR REACTOR 
NASA-TR REACTOR 
See PBR REACTOR 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY RE- 
SEARCH 
See NIPER 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL REACTOR TESTING STATION BURST FACILITY 
See PBF REACTOR 
NATURAL GAS 
16:7297 (PA;CA) 
DVGW annual report 1989, 16:7584 (1;DE;in German) 
Deep gas: Technology status report, 16:7080 (R;US) 
Gas supplies of interstate/natural gas pipeline companies 1989, 
16:7083 (R;US) 
Natural gas monthly, 
16:7082 (R;US) 
Natural gas monthly, September 1990, 16:7081 (R;US) 
Operation optimization for LOCUS, 16:7648 (I;DK;in Danish) 
Winter fuels report, week ending December 14, 1990 (Contains 
glossary), 16:7061 (R;US) 
Winter fuels report, week ending December 21, 1990 (Contains 
glossary), 16:7062 (R;US) 
Winter fuels report, week ending December 28, 1990 (Contains 
glossary), 16:7063 (R;US) 
Winter fuels report, week ending December 7, 1990 (Contains 
glossary), 16:7060 (R;US) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DISTRIBUTION SYSTEMS 
Dimensioning of natural gas network, 16:7085 (1;DK;in Danish) 
NATURAL GAS FIELDS 
Oil and Gas Field Code Master List 1990, 16:7029 (R;US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS HYDRATE DEPOSITS 
Gas hydrates: Technology status report, 16:7079 (R;US) 
NATURAL GAS INDUSTRY 
Natural gas monthly, 
16:7082 (R;US) 
Natural gas monthly, September 1990, 16:7081 (R;US) 
OPEC 1989 annual statistical bulletin, 16:7069 (R;AT) 
NATURAL GAS WELLS 
16:7050 (PA;CA;In French) 
16:7044 (PA;CA) 
NAVAL PETROLEUM RESERVE 
Naval Petroleum Reserves in California site environmental re- 
port for calendar year 1989, 16:7033 (R;US) 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 


October 1990 (Contains glossary), 


October 1990 (Contains glossary), 





NAVIER-STOKES EQUATIONS 

Evaluation of a central-difference-like method for the solution of 
the convection-diffusion equation, 16:8590 (R;US) 

Homogeneization of Stokes and Navier-Stokes equations, 
16:8589 (R;FR;In French) 

NECK 

Tygerberg Hospital experience using synchronous combination 
chemotherapy (VBM) and radiotherapy in the management of 
advanced squamous carcinoma of the head and neck region, 
16:8305 (IA;ZA) 

NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEOCLASSICAL TRANSPORT THEORY 
Plasma transport in advanced stellarators, 16:9121 (RA;JP) 
NEODYMIUM ALLOYS 

Selection of a hydride former for the separation of hydrogen iso- 

topes from inerts, 16:7275 (R;US) 
NEODYMIUM LASERS 

Damage resistant optics for a mega-joule solid-state laser, 
16:9242 (R;US) 

Design and performance of a multiterawatt, subpicosecond 
neodymium glass laser, 16:7994 (R;US) 

NEODYMIUM OXIDES 

Phase instability at the maximum T,in oxide superconductors: 
Phase separation in LagCuQ4,,, Nd2_,Ce,CuO,, and 
Lag_,Sr,CuO,, 16:7769 (R;US) 

Thermodynamic behavior of high-T, oxide systems via EMF and 
related measurements, 16:7773 (R;US) 

Tunneling spectroscopy measurements on low-leakage junctions 
of Nd; g5Ceo 15CuO4_y and Ba; _,KxBiO3, 16:7754 (R;US) 

NEON 

Double differential stopping powers of 1.4 MeV/U U%* in Ne 
and Ar derived from electron production and multiple ioniza- 
tion cross sections, 16:8576 (RA;FR) 

NEON 20 REACTIONS 

_Experimental study performed with Diogene detector on the 
proton-proton and fragment-fragment correlations at small 
relative momentum, in the Ne + nucleus and Ar + nucleus col- 
lisions, between 200 and 1000 MeV per nucleon, 16:8770 
(R;FR;In French) 

NEON IONS 

Kinetics of multicharged recoil ions produced in swift heavy ion 
atom collisions, 16:8582 (RA;FR) 

Resonance coherent excitation of hydrogen-like ions in crystals, 
16:8939 (IA;SU;In Russian) 

[Oncogenic action of ionizing radiation]: [Progress report], 
16:8447 (R;US) 

NEOPLASMS 
See also ADENOMAS 

CARCINOMAS 
EPITHELIOMAS 
LEUKEMIA 
LYMPHOMAS 
MELANOMAS 
SARCOMAS 

Abscopal Radiation Effects 

Changes in ATP and isocitrate dehydrogenase in the CaNT tu- 
mour following X-irradiation, 16:8460 (IA;ZA) 

Variation of glucose-6-phosphate dehydrogenase activity and 
ATP levels with x-irradiation in CaNT tumours under hypoxic 
conditions, 16:8461 (IA;ZA) 

Ascorbic Acid 

Vitamin C effect on radiation pathomorphosis of breast cancer, 

16:8390 (IA;SU;In Russian) 
Biological Regeneration 

Factors providing tessue regeneration of tumor-carrier as a tar- 
get in realizing treatment action of cytostatic agents, 16:8354 
(IA;SU;In Russian) 


NEOPLASMS 
Radioinduction 


Biomedical Radiography 

Use of X-ray diapeutic in oncologic clinic, 16:8322 (IA;SU;In 

Russian) 
Bladder 

Roentgenoendovascular interventions in treatment of urinary 

bladder neoplasms, 16:8365 (IA;SU;In Russian) 
Chemotherapy 

Factors providing tessue regeneration of tumor-carrier as a tar- 
get in realizing treatment action of cytostatic agents, 16:8354 
(IA;SU;In Russian) 

Increasing efficacy of radiotherapy of malignant tumors of differ- 
ent localizations by means of improving the methods of 
radiotherapy and adjuvant immunochemotherapy, 16:8394 
(IA;SU;In Russian) 

Methods of arterial chemoemboli with dioxadet drug in kidney 
cancer, 16:8346 (IA;SU;in Russian) 

Results of arterial chemioemboli in kidney cancer, 16:8320 
(IA;SU;In Russian) 

Survival rate of patients with malignant neoplasms in different 
methods of radiotherapy, 16:8401 (IA;SU;In Russian) 

Use of X-ray diapeutic in oncologic clinic, 16:8322 (IA;SU;In 
Russian) 

Diagnosis 

Diagnostic potentialities of lymphoscintigraphy in testis tumors, 
16:8384 (IA;SU;In Russian) 

Improved program for X-ray examination of mammary glands, 
16:8325 (IA;SU;In Russian) 

Integrated X-ray endoscopic study on lungs and mediastinum is 
a perspective direction in modern radiodiagnosis, 16:8330 
(IA;SU;In Russian) 

Multimodality X-ray ultrasonic investigation in diagnosis of pari- 
etal lung neoplasms, 16:8345 (IA;SU;In Russian) 

Possibilities of complex X-ray examinations in diagnosis of ver- 
tebrae tumors, 16:8329 (IA;SU;In Russian) 

Selective interarterial intensification of computerized tomogra- 
phy images of liver, 16:8380 (IA;SU;In Russian) 

Use of computer programs for evaluation of X-ray computerized 
tomography data in diagnosis of brain tumors, 16:8362 
(IA;SU;In Russian) 

Embolli 

Methods of arterial chemoemboli with dioxadet drug in kidney 
cancer, 16:8346 (IA;SU;In Russian) 

Results of arterial chemioemboli in kidney cancer, 16:8320 
(IA;SU;In Russian) 

Epidemiology 

Marker evaluation of human breast and bladder cancers, 
16:8424 (R;US) 

Use of short-term test systems for the prediction of the hazard rep- 
resented by potential chemical carcinogens, 16:8501 (R;US) 

Immunotherapy 

Increasing efficacy of radiotherapy of malignant tumors of differ- 
ent localizations by means of improving the methods of 
radiotherapy and adjuvant immunochemotherapy, 16:8394 
(IA;SU;In Russian) 

Neutron Capture y 

Power Burst Facility/Boron Neutron Capture Therapy Program 
for cancer treatment: Monthly bulletin, August 1990: Volume 
4, No. 8, 16:8283 (R;US) 

Power Burst Facility/Boron Neutron Capture Therapy program 
for cancer treatment, Volume 4, No. 7: Monthly bulletin, July 
1990, 16:8282 (R;US) 

Neutron Therapy 

Results of neutron therapy of radioresistant forms of tumors of 
different localizations, 16:8392 (IA;SU;In Russian) 

Variability of biological effects of therapeutic neutron beam of 
Kiev cyclotron U-120, 16:8406 (IA;SU;In Russian) 

Radioinduction 

Revision of the ICRP dosimetric model for the human respira- 
tory tract, 16:8490 (R;US) 

[Oncogenic action of ionizing radiation]: [Progress report], 
16:8447 (R;US) 

[Radiation carcinogenesis in the whole body system]: Foreign trip 
report, December 2, 1990—December 8, 1990, 16:8489 (R;US) 
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NEOPLASMS 
Radiosensitivity 


Radiosensitivity 

Prospects for increase of radiosensitivity of malignant neo- 

plasms in clinic, 16:8359 (IA;SU;In Russian) 
Radiotherapy 

Factors providing tessue regeneration of tumor-carrier as a tar- 
get in realizing treatment action of cytostatic agents, 16:8354 
(IA;SU;In Russian) 

Increasing efficacy of radiotherapy of malignant tumors of differ- 
ent localizations by means of improving the methods of 
radiotherapy and adjuvant immunochemotherapy, 16:8394 
(IA;SU;In Russian) 

Increasing the efficacy of radiotherapy of malignant neoplasms 
with the help of radiomodificators and different schedules of 
dose fractionation, 16:8358 (IA;SU;In Russian) 

Mobile remote radiotherapy of oral cavity malignant tumors, 
16:8410 (IA;SU;In Russian) 

Modification of cancer radiotherapy with the help of low sensibi- 
lizing radiation doses and thyreoidine, 16:8403 (IA;SU;In 
Russian) 

On the problems of larynx cancer treatment, 16:8398 (IA;SU;In 
Russian) 

Place of radiotherapy in treatment of breast cancer, 16:8413 
(IA;SU;In Russian) 

Prospects for increase of radiosensitivity of malignant neo- 
plasms in clinic, 16:8359 (IA;SU;In Russian) 

Radiobiological principles of optimum combination of local hy- 
perthermia and irradiation in modalities of thermoradiation 
treatment of oncologic patients, 16:8356 (IA;SU;In Russian) 

Radioimmune methods in monitoring of radiotherapy in esopha- 
gus cancer, 16:8353 (IA;SU;In Russian) 

Results of megavoltage radiotherapy of esophagus cancer, 
16:8397 (IA;SU;In Russian) 

Survival rate of patients with malignant neoplasms in different 
methods of radiotherapy, 16:8401 (IA;SU;In Russian) 

Treatment of astrocytoma, 16:8292 (IA;ZA) 

Twelfth-year experience of radiotherapy at medical proton com- 
plex of synchrocyclotron of LINP, 16:8396 (IA;SU;In Russian) 

Vitamin C effect on radiation pathomorphosis of breast cancer, 
16:8390 (IA;SU;In Russian) 

Surge 

Place of radiotherapy in treatment of breast cancer, 16:8413 
(IA;SU;In Russian) 

Survival rate of patients with malignant neoplasms in different 
methods of radiotherapy, 16:8401 (IA;SU;In Russian) 

Use of roentgenoendovascular interventious in treatment of 
prostate neoplasms, 16:8363 (IA;SU;In Russian) 

Vitamin C effect on radiation pathomorphosis of breast cancer, 
16:8390 (IA;SU;In Russian) 

Testes 

Diagnostic potentialities of lymphoscintigraphy in testis tumors, 

16:8384 (IA;SU;in Russian) 
NEPHRITIS 

Radiodiagnosis of pyelonephritis in children, 16:8361 (IA;SU;In 

Russian) 
NEPTUNIUM 

Laser-induced photoacoustic spectroscopy for the speciation of 
transuranic elements in natural aquatic systems, 16:8244 
(R;DE) 

NEPTUNIUM 237 

Determination of neptunium by controlled-potential coulometry: 

Revision 1, 16:7104 (R;US) 
NEPTUNIUM 237 TARGET 

Production of 7°7Pu and 7°°Pu with 2°7Np targets, 16:7919 

(R;JP;In Japanese) 
NEPTUNIUM COMPOUNDS 

See also NEPTUNIUM FLUORIDES 

Development of partitioning method: behaviors of elements in 
HLW in the separation process for transuranic elements 
based on DIDPA extraction and oxalic acid stripping: Experi- 
ments on counter-current continuous process, 16:7160 
(R;JP;in Japanese) 

NEPTUNIUM FLUORIDES 

Photochemical removal of NpFg and PuFe from UF, gas 

streams, 16:7102 (R;US) 


514 ERA Vol. 16, No. 3 


NEPTUNIUM ISOTOPES 

See also NEPTUNIUM 237 

Characteristics of the samples in the FNG fission deposit collec- 
tion, 16:8840 (R;US) 

NERVOUS SYSTEM DISEASES 

MIBG diagnostic and therapeutic use for neuroblastomas, 

16:8314 (IA;ZA) 
NET TOKAMAK 
Electron-cyclotron heating in Net using the ordinary mode at 
down-shifted frequency, 16:9074 (R;FR) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 
Deconvolution using a neural network, 16:9286 (R;US) 
NEUTRAL ATOM BEAM INJECTION 

Discussion of energy recovery on negative ion based neutral 
beam injectors and conceptual study of a purely electrostatic 
energy recovery system, 16:9173 (R;FR) 

NEUTRALIZATION (BEAM) 
See BEAM NEUTRALIZATION 
NEUTRINO BEAMS 

Orientational phenomena during electromagnetic interaction of 

neutrino with monocrystals, 16:8941 (IA;SU;In Russian) 
NEUTRINO-ELECTRON INTERACTIONS 

Search for the weak intermediate bosons at the CERN pp col- 

lider, 16:8615 (R;CH) 
NEUTRINO-NUCLEON INTERACTIONS 

Inverse muon decay, neutrino dimuon production, and a search 

for neutral heavy leptons at the Tevatron, 16:8662 (RA;US) 
NEUTRINOS 

See also SOLAR NEUTRINOS 

A lower bound on the 'Number of neutrino species’ measured at 
the Z° peak, 16:8716 (R;AT) 

Recent developments in neutron electric dipole moment and re- 
lated CP violating quantities, 16:8687 (R;US) 

Sterile neutrinos in the early universe, 16:8714 (R;US) 

NEUTRON ABSORBERS 

Heterogeneous neutron absorbers development: Preliminary 
studies on alumina-gadolinia systems, 16:8888 (IA;AR;In 
Spanish) 

NEUTRON BEAMS 

Physics with one GeV neutron beams at the Saturne syn- 
chrotron, 16:8749 (R;FR) 

Use of a semi-opaque beamstop for monitoring sample trans- 
missions at GLAD [Glass, Liquid, and Amorphous Materials 
Diffractometer], 16:8069 (R;US) 

NEUTRON CAPTURE 
See CAPTURE 
NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

Proceedings of workshop on ’boron chemistry for neutron cap- 

ture therapy’, 16:8414 (R;JP;in Japanese) 
NEUTRON CHOPPERS 
Analysis of a drum chopper for use on a new small angle diffrac- 
tometer at IPNS, 16:8068 (R;US) 
NEUTRON DETECTORS 
Neutron detectors at IPNS, 16:8070 (R;US) 
NEUTRON DIFFRACTOMETERS 

Analysis of a drum chopper for use on a new small angle diffrac- 
tometer at IPNS, 16:8068 (R;US) 

Status of the new GLAD [Glass, Liquids, and Amorphous Mate- 
rial Diffractometer] instrument at IPNS, 16:8118 (R;US) 

Use of a semi-opaque beamstop for monitoring sample trans- 
missions at GLAD [Glass, Liquid, and Amorphous Materials 
Diffractometer], 16:8069 (R;US) 

NEUTRON ECONOMY 
See ‘ NEUTRON FLUX 
NEUTRON FLUX 
Improvements in the model of neutron calculations for research 
reactors, 16:7448 (IA;AR;In Spanish) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
NEUTRON MATTER 
See NUCLEAR MATTER 





NEUTRON PROBES 

Evaluation of the NDP [neutron diagnostic probe] system: Final 

report, October 1990, 16:8126 (R;US) 
NEUTRON RADIOGRAPHY 

Radiography with neutrons: application in hydrogenase materi- 

als inspection, 16:8085 (1;BR;In Portuguese) 
NEUTRON REACTIONS 

See also THERMAL FISSION 

Activation cross section measurement in the 2°5U fission neu- 
tron spectrum, 16:8843 (IA;BR;In Portuguese) 

CHC program for calculation of the adjoint neutron cross sec- 
tions on the basis of evaluated neutron data of the ENDF/B, 
16:8891 (IA;SU;In Russian) 

Cross sections of neon and krypton isotopes produced by neu- 
trons, 16:8750 (R;FR) 

Cross sections of neutron radiative capture by even Se, Cd, Gd, 
Te, Dy, Er and Yb isotopes at 0.5 MeV, 16:8761 (IA;SU;In 
Russian) 

Evaluation of neutron cross sections of the '5N isotope, 16:8786 
(IA;SU;In Russian) 

Excitation functions of 2°*Th(n,xn) reaction and production of 
thorium isotopes at 10-50 MeV, 16:8863 (IA;SU;in Russian) 

Neutron spectra from n+?°°Bi reaction at 14 MeV, 16:8836 
(IA;SU;In Russian) 

NEUTRON SOURCES 

Damage parameter comparison for candidate intense neutron 
test facilities for fusion materials, 16:9233 (R;US) 

[International Collaboration on Advanced Neutron Sources]: 
Foreign trip report, October 19, 1990—October 27, 1990, 
16:7282 (R;US) 

NEUTRON STARS 

Explosion of a low mass neutron star, 16:8537 (R;DK) 
NEUTRON THERAPY 

See also NEUTRON CAPTURE THERAPY 

The status of the NAC neutron therapy system, 16:8046 (IA;ZA) 
NEUTRON TRANSPORT 

A killer micro attack on 3D neutron transport, 16:9289 (R;US) 

Neutron transport model for standard calculation experiment, 
16:8892 (IA;SU;In Russian) 

NEUTRON TRANSPORT THEORY 

Performance evaluation of a vectorized KENO IV code, 16:8897 

(R;JP;In Japanese) 
NEUTRON-DEFICIENT ISOTOPES 

Cross sections of neutron radiative capture by even Se, Cd, Gd, 
Te, Dy, Er and Yb isotopes at 0.5 MeV, 16:8761 (IA;SU;In 
Russian) 

Gamow-Teller beta decay of proton-rich nuclei, 16:8821 (R;DE) 

NEUTRONS 

Emission of neutrons as a consequence of titanium-deuterium 
interaction, 16:8925 (R;IT) 

Experimental study at gas-liquid interfaces by neutron reflection, 
16:8926 (R;FR;In French) 

Mechanisms of CP violation in gauge theory and the recent de- 
velopments, 16:8688 (R;US) 

NEVADA 

Geohydrology and evapotranspiration at Franklin Lake Playa, 

Inyo County, California, 16:7202 (R;US) 
NEVADA TEST SITE 

Department of Energy low-level radioactive waste disposal con- 
cepts, 16:7140 (R;US) 

Drilling operations at the Nevada Test Site, 16:8128 (R;US) 

Radiation monitoring around United States nuclear test areas, 
calendar year 1989: Offsite environmental monitoring report, 
16:8139 (R;US) 

Technical safety appraisal of the Nevada Test Site, 16:7230 
(R;US) 

Time-series analysis of ion and isotope geochemistry of se- 
lected springs of the Nevada Test Site, Nye County, Nevada, 
16:8512 (R;US) 

Unsaturated zone characterization of the Area 5 Radioactive 
Waste Management Site: Phase 1, Preliminary laboratory stud- 
ies for the determination of soil moisture characteristic curves 
and unsaturated hydraulic conductivities, 16:7129 (R;US) 


NICKEL HYDRIDES 


NEW YORK 
Results of mobile gamma scanning activities in Tonawanda, 
New York, 16:8206 (R;US) 
NEXT EUROPEAN TORUS 
See NET TOKAMAK 


NICKEL 

Data analysis of a polycrystalline nickel sample obtained with 
neutron diffraction, 16:8887 (IA;BR;In Portuguese) 

Dynamical behavior of the implant profile during ion implanta- 
tions at elevated temperatures, 16:7686 (R;US) 

Metallic superlattices: Structural and elastic properties, 16:7704 
(R;US) 

Shock-wave equation-of-state studies at Los Alamos, 16:7727 
(R;US) 

Study of O/Ni{100) with LEED [low-energy electron diffraction] 
and AES [auger electron spectroscopy] from chemisorption to 
oxidation, 16:7722 (R;US) 

Trace metals in heavy crude oils and tar sand bitumens, 
16:7077 (R;US) 

NICKEL 58 TARGET 

Activation cross section measurement in the 755U fission neu- 
tron spectrum, 16:8843 (IA;BR;In Portuguese) 

Sub-barrier fusion and near-barrier quasi-elastic scattering, 
16:8803 (R;US) 

[Evaluations of neutron reactions with =*Cr, Fe, 5®Nij: Foreign 
trip report, December 1, 1990—December 8, 1990, 16:8808 
(R;US) 

NICKEL 63 

Magnetic behaviour of isolated impurities in metals studied with 

the Pad-method, 16:7740 (RA;FR) 
NICKEL 64 TARGET 
Sub-barrier fusion and near-barrier quasi-elastic scattering, 
16:8803 (R;US) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 

Atomistic simulation of radiation-induced amorphization of the 
B2 ordered intermetallic compound NiTi, 16:7694 (R;US) 

MCFC materials research at the Netherlands Energy Research 
Foundation ECN, 16:7606 (RA;NL) 

Selection of a hydride former for the separation of hydrogen iso- 
topes from inerts, 16:7275 (R;US) 

The role of Zr and Nb in oxidation/sulfidation behavior of Fe-Cr- 
Ni alloys, 16:7678 (R;US) 

The role of microstructural phenomena in magnetic thin films: 
Year 1 progress report, [August 1990—December 1990], 
16:7710 (R;US) 

NICKEL BASE ALLOYS 

High temperature tensile properties of nickel-base superalloys 
for intermediate heat exchangers of high temperature gas- 
cooled reactors, 16:7723 (R;JP;in Japanese) 

Microstructure and mechanical properties of NisAl-based alloys 
reinforced with particulates, 16:7809 (R;US) 

Multidisciplinary study of phase separation in a supersaturated 
Ni-Si alloy, 16:7687 (R;US) 

The stability of irradiation-induced defects in NigAl, 16:7690 
(R;US) 

NICKEL CHLORIDES 
Structural transition study of NiClo.2H20 by specific heat, 
16:8928 (R;BR) 
NICKEL COMPOUNDS 
See also NICKEL CHLORIDES 
NICKEL HYDRIDES 
NICKEL OXIDES 

Calculation of defect properties of NiTi and FeTi, 16:7693 (R;US) 

First-principles investigation of mechanical behavior of B2 type 
aluminides: FeAl and NiAl, 16:7696 (R;US) 

Metal hydride compacts for hydrogen isotope separation, 
16:7904 (R;US) 

NICKEL HYDRIDES 

Initial report on molecular modeling of metal hydrides: Revision 

1, 16:7802 (R;US) 
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NICKEL HYDRIDES 


Molecular modeling of metal hydrides: 2. Calculation of lattice 
defect structures and. energies utilizing the Embedded Atom 
Method, 16:7803 (R;US) 

NICKEL IONS 
Precision spectroscopic measurements in few-electron ions, 
16:8553 (R;US) 
NICKEL ISOTOPES 
See also NICKEL 63 
Low-energy heavy-ion fusion reactions, 16:8852 (R;US) 
NICKEL OXIDES 

MCFC materials research at the Netherlands Energy Research 
Foundation ECN, 16:7606 (RA;NL) 

Structure, adhesion, and stability of metal/oxide and oxide/oxide 
interfaces: Technical progress report, August 1, 1990—July 
31, 1991, 16:7780 (R;US) 

NICKEL-HYDROGEN BATTERIES 

Nickel/metal hydride rechargeable battery technology assess- 
ment: prognosis for load-conditioner use, 16:7548 (R;JP;In 
Japanese) 

NIOBIUM 
Collective flow and pion production at Diogene, 16:8773 (R;FR) 
NIOBIUM 93 REACTIONS 

Very hot nuclear systems and their binary and multifragment de- 

cay, 16:8766 (R;US) 
NIOBIUM 93 TARGET 

An evaluation of the Nb-93(n,n’)Nb-93m dosimeter reaction for 

ENDF/B-VI, 16:8817 (R;US) 
NIOBIUM ALLOYS 

See also NIOBIUM BASE ALLOYS 

Metastable phase formation in Be-Nb intermetallic compounds, 
16:7734 (R;US) 

The role of Zr and Nb in oxidation/sulfidation behavior of Fe-Cr- 
Ni alloys, 16:7678 (R;US) 

NIOBIUM BASE ALLOYS 

Thermal stability of the microstructure of an aged Nb-Zr-C alloy, 

16:7445 (R;US) 
NIPER 

FY 91 Annual Research Plan, 16:7039 (R;US) 

National Institute for Petroleum and Energy Research monthly 
progress report for December 1990, 16:7041 (R;US) 

NITRATES 
See also LEAD NITRATES 
THORIUM NITRATES 
URANYL NITRATES 

Complexant stability investigation: Task 1, Ferrocyanide solids, 
16:7178 (R;US) 

U1/U2 crib groundwater biological treatment demonstration 
project: FY-1989 annual report, 16:7182 (R;US) 

NITRIC OXIDE 

Long term testing of - 3 SO2 monitors - 3 NO monitors, 16:8159 
(1;DK;In Danish) 

Relative test of precision 1989, 16:8158 (1;DK;In Danish) 

NITRIDATION 
Fatigue.of coated and laser hardened steels, 16:7731 (R;SE) 
NITRO COMPOUNDS 

See also TNT 

[Photoexcited charge pair escape and recombination]: Progress 
report, 16:7887 (R;US) 

NITROGEN 

Correlations between charged particles emitted in ion-molecule 
collisions, 16:8567 (R;US) 

Multiphoton spectroscopy of Rydberg states of small molecules, 
16:8554 (R;US) 

NITROGEN 15 TARGET 

Evaluation of neutron cross sections of the 1=N isotope, 16:8786 

(IA;SU;In Russian) 
NITROGEN IONS 
Electron collisional excitation of K- and B-like ions: Progress re- 
port, [September 1, 1989—June 30, 1990], 16:8561 (R;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROUS OXIDE 
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Alternative SO2 and NO, emission reduction technologies for 
stationary sources: A comparative analysis, 16:7342 (R;US) 

Atmospheric fluidized bed combustion advanced system con- 
cepts applicable to small industrial and commercial markets, 
16:6995 (R;US) 

Emission assessment from full-scale co-combustion tests of 
binder- enhanced dRDF pellets and high sulfur coal at Ar- 
gonne National Laboratory, 16:7291 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 12, July 1-September 30, 1990, 16:6975 
(R;US) 

Fine particle coal as a source of energy in small-user applica- 
tions: Final report, January 1, 1989-August 31, 1990, 
16:7004 (R;US) 

Innovative clean coal technology (ICCT): Demonstration of Se- 
lective Catalytic Reduction (SCR) technology for the control of 
nitrogen oxide (NOx) emissions from high-sulfur coal-fired 
boilers: Quarterly report No. 1, July-September 1990, 
16:6977 (R;US) 

Kinetics of sulfur and nitrogen reactions in combustion systems: 
Volume 3, Kinetics of nitrogen reactions, 16:6998 (R;US) 

Reduction of NO, and SOz2 emissions from coal burning pulse 
combustors: Quarterly technical progress report, April 1, 
1990—June 30, 1990, 16:6976 (R;US) 

Study on the flow-rate measuring method of pulverized coal-air 
two phase flowin coal-fired boilers, 16:6988 (R;JP;In Japanese) 

Test series A2.2/A2.3 report: Volume 1, Main report: Final re- 
port, 16:6993 (R;US) 

‘Cleanest' coal-burning plant on line in California, 16:8181 (I;US) 

NITROUS OXIDE 
Field study for nitrous oxide emission from fossil fuel-fired power 
plants, 16:7345 (R;JP;in Japanese) 
NO. 2 FUEL OIL 
See HEATING OILS 
NOBLE GASES 
See RARE GASES 
NOISE 

A simplified, improved method for making amplifier equivalent 
noise charge measurements using a new generation digitizing 
oscilloscope, 16:8042 (R;US) 

NOK-2 REACTOR 
See BEZNAU-2 REACTOR 
NON-PROLIFERATION TREATY 

Ordinance on agreements supplementary to the Safeguards 
Agreement concluded in accordance with the Non- 
Proliferation Treaty, 16:9329 (1;CH;In French) 

NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONLINEAR PROBLEMS 

Algorithmic chemistry, 16:9273 (R;US) 

Application of nonlinear time series models to driven systems, 
16:9047 (R;US) 

Automatic evaluation of first- and higher-derivative vectors, 
16:9259 (R;US) 

Functional self-organization in complex systems, 16:9046 (R;US) 

NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONLOCAL POTENTIAL 

Main problems in non-central potentials representations, 
16:9063 (R;FR) 

|-dependent local potentials equivalent to a non local potential, 
16:8868 (R;FR) 

NONMETALS 

See also CARBON 
HYDROGEN 
NITROGEN 
OXYGEN 
PHOSPHORUS 
RARE GASES 
SULFUR 

Injury experience in nonmetallic mineral mining (except stone 
and coal), 1989, 16:8514 (R;US) 

NORTHERN IRELAND 
See UNITED KINGDOM 





NOVA FACILITY 

The LLNL [Lawrence Livermore National Laboratory] ICF [Iner- 
tial Confinement Fusion] Program: Progress toward ignition in 
the Laboratory, 16:9246 (R;US) 

NOZZLES 
Effect of pH and oxygen on stress corrosion cracking of stain- 
less steel in reactor moderator service, 16:7452 (R;US) 

NPR REACTOR 

See N-REACTOR 
NRTS 

See IDAHO NATIONAL ENGINEERING LABORATORY 
NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 

See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

Co-ordination of microscopic estimates and integral experiments 
for chromium, iron and nickel, 16:9294 (IA;SU;in Russian) 

NUCLEAR DEFORMATION 

Quadrupole collective correlations and termination of the su- 

perdeformed bands in mercury, 16:8839 (R;FR) 
NUCLEAR ENERGY 

Atoms for space, 16:7567 (R;US) 

Communication on the risk of nuclear energy, 16:7577 (1;DE;In 
German) 

Nuclear power: the best ecological choice for electricity produc- 
tion, 16:7571 (IA;BR;In Spanish) 

Proceedings of the Importance of Nuclear Energy for Power 
Supply after 1990: Benefits and Difficulties, 16:7569 (1;BR;In 
Portuguese, Spanish) 

Public perception and public attitudes to nuclear power, 16:7572 
(IA;BR) 

The competences of organisms that belong to the government 
and private enterprises in the nuclear area, 16:9304 (1;BR;In 
French) 

The importance of the nuclear option, 16:7573 (IA;BR) 

Topical subjects of nuclear energy. Lectures of a seminar, 
16:7578 (R;DE;In German) 

NUCLEAR ENGINEERING 

Research reactor usage at the Idaho National Engineering Lab- 
oratory in support of university research and education, 
16:7415 (R;US) 

US nuclear engineering education: 
16:7566 (R;US) 

NUCLEAR EXPLOSIONS 

A computer model for analyzing low-yield threshold test ban 
treaties, 16:7676 (R;US) 

Operation Cornerstone onsite radiological safety report for an- 
nounced nuclear tests, October 1988-September 1989, 
16:8129 (R;US) 

The effect of friction on simulated containment of underground 
nuclear explosions, 16:8131 (R;US) 

NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL CYCLE CENTERS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
SURPLUS NUCLEAR FACILITIES 

Annual status report on the Uranium Mill Tailings Remedial Ac- 
tion Program, 16:7234 (R;US) 

Atomic Energy (factories) rules: 1988, 16:9310 (1;IN) 

NRC TLD [thermoluminescent dosimeter] Direct Radiation Mon- 
itoring Network: Progress report, July-September 1990: 
Volume 10, No. 3, 16:7483 (R;US) 

Outdoor radon monitoring plan for the UMTRA Project sites, 
16:7247 (R;US) 

Pipe crawlers: Versatile adaptations for real applications, 
16:7949 (R;US) 

Public Participation Plan: Final, 16:7219 (R;US) 

South Africa’s nuclear research and development program, 
16:7412 (IA;BR) 


Status and prospects, 
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NUCLEAR FORCES 

On the influence of the hexadecapole forces on the + vibrations 

in '8Er, 16:8829 (R;FR) 
NUCLEAR FRAGMENTATION 

Nuclear fragmentation, 16:8845 (R;BR) 

Search for the onset of multifragmentation in the reaction SHe + 
natAg, 16:8819 (R;FR) 

NUCLEAR FRAGMENTS 

See also HYPERNUCLE! 

Very forward studies of projectile-like fragments by using a tele- 
scopic mode of a double spectrometer, 16:8764 (R;FR) 

NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also ALLOY NUCLEAR FUELS 
SPENT FUELS 

Aluminum/uranium fuel foaming/recriticality considerations for 
production reactor core-melt accidents: Revision 1, 16:7522 
(R;US) 

NUCLEAR INDUSTRY 

External safety policy in the Netherlands: An approach to risk 
management, 16:9302 (RA;XA) 

Nuclear industry integration between Brazil and Argentina, 
16:7407 (IA;BR;In Spanish) 

NUCLEAR MATERIALS MANAGEMENT 

Field-trial results for pre-flight non-nuclear verification in Air 
Force NELA [nuclear-explosive-like assembly] flight tests, 
16:7271 (R;US) 

NUCLEAR MATTER 

Is it also possible to describe a system of correlated nucleons in its 
ground state by an independent particle state, 16:8872 (R;FR) 

Nuclear physics on a hypersphere, 16:8675 (R;FR) 

Thermodynamical description of excited nuclei, 16:8848 (R;FR) 

NUCLEAR MEDICINE 

New biomedical applications of radiocarbon, 16:8418 (R;US) 

Radionuclide methods in evaluation of functional secretion sys- 
tem, 16:8350 (IA;SU;In Russian) 

Radionuclide methods in monitoring of systemic and organ func- 
tions in intensive therapy of oncosurgical patients, 16:8355 
(IA;SU;In Russian) 

NUCLEAR MODELS 

See also COLLECTIVE MODEL 

Nuclear physics on a hypersphere, 16:8675 (R;FR) 

Semi-empirical formula for heavy ion stopping powers in solid in 
the intermediate energy range, 16:8901 (RA;FR) 

Thermodynamical description of excited nuclei, 16:8848 (R;FR) 

NUCLEAR PHYSICS 

Experimental medium energy physics: Annual progress report, 
June 1989—May 1990, 16:8753 (R;US) 

Hadronic and subhadronic degrees of freedom in nuclear 
physics, 16:8604 (R;FR) 

Nuclear constants (Neutron constants and parameters. Nuclear- 
reactor data): Scientific-technical collection, 16:8760 (1;SU;In 
Russian) 

Nuclear physics: Appendix to the Daresbury annual report 
1989/90, 16:8745 (1;GB) 

Proceedings of the Summer School Jorge Andre Swieca. 4. Ses- 
sion of Experimental Physics, 16:8744 (I;BR;in Portuguese) 

Progress report. Physics and Health Sciences, Health Sciences 
Section (1987 July 01 - December 31), 16:7999 (R;CA) 

The future scientific policy in France for nuclear studies with 
electromagnetic probes, 16:8000 (R;FR) 

[Nuclear theory]: Annual report, 1989-90, 16:8756 (R;US) 

NUCLEAR POWER 

Present and future situation of nuclear power in Spain, 16:7570 
(IA;BR;In Spanish) 

Public acceptance of nuclear power, 16:7576 (1;BR) 

Risk analysis and safety rationale: Final report of a joint Nordic 
research program in nuclear safety, 16:7480 (1;DK) 

The nuclear paradox, 16:7575 (IA;BR;In Spanish) 

NUCLEAR POWER PLANTS 

Hydrogen-air-diluent detonation study for nuclear reactor safety 

analyses, 16:7503 (R;US) 
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NUCLEAR POWER PLANTS 
Aging 


Agin 

Standard format and content of technical information for appli- 
cations to renew nuclear power plant operating licenses: 
Draft regulatory guide DG-1009, 16:7406 (R;US) 

Air Cleaning 

The high efficiency steel filters for nuclear air cleaning, 16:7425 

(R;US) 
Auxiliary Systems 

Impact of support system failure limitations on probabilistic safety 

assessment and in regulatory decision making, 16:7465 (R;US) 
Blackouts 
Closeout of IE Bulletin 80-15: Possible loss of Emergency Notifi- 
cation System (ENS) with loss of offsite power, 16:7501 (R;US) 
Compiled Data 
Electric Power Monthly, August 1990, 16:7588 (R;US) 
Contamination 
Models and methods to evaluate consequences of the release 
of airborne radioactivity from NNPs, 16:7437 (R;VN) 
Control Rooms 
Control room habitability system review models, 16:7507 (R;US) 
Decision Tree Analysis 

Optimization of technical specifications by use of probabilistic 

methods: A Nordic perspective, 16:7479 (1;DK) 
Electric Cables 

Predictive aging results for cable materials in nuclear power 

plants, 16:7424 (R;US) 
Engineered Safety Systems 

Closeout of IE Bulletin 84-02: Failures of General Electric Type 

HFA relays in use in Class 1E safety systems, 16:7500 (R;US) 
Human Factors 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 2, Human Error Probability 
(HEP) data: Volume 5, Revision 3, 16:7498 (R;US) 

Maps 

Commercial nuclear power reactors in the United States: Revi- 
sion 51, Supplement, 16:7413 (R;US) 

Commercial nuclear power reactors in the United States: Revi- 
sion 52, Supplement, 16:7414 (R;US) 

Meetings 

Proceedings of the 15. Scientific meeting; 4. Latin American 
meeting and 1. Sessions on nuclear power plants in San Car- 
los de Bariloche, Argentina, 2-6 November 1987, 16:7352 
(1;AR;In Spanish) 

Power Losses 

Closeout of IE Bulletin 80-15: Possible loss of Emergency Notifi- 

cation System (ENS) with loss of offsite power, 16:7501 (R;US) 
Radiation Monitoring 

University of Michigan workscope for 1991 DOE University pro- 
gram in robotics for advanced reactors: [Progress report], 
16:7420 (R;US) 

Reactor Accidents 

Licensee Event Report (LER) compilation for month of Novem- 

ber 1990: Volume 9, No. 11, 16:7405 (R;US) 
Reactor Components 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 1, Summary description: Vol- 
ume 5, Revision 3, 16:7497 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 3, Hardware component fail- 
ure data (HCFD): Volume 5, Revision 3, 16:7499 (R;US) 

Reactor Control Systems 

[Instrumentation and controls technology and _ reactor 
operational safety]: Foreign trip report, November 21, 1990— 
December 6, 1990, 16:7432 (R;US) 

Reactor Decommissioning 

Nuclear facility decommissioning and site remedial actions: A 

selected bibliography, Volume 11, 16:7176 (R;US) 
Reactor Instrumentation 

[Instrumentation and controls technology and _ reactor 
operational safety]: Foreign trip report, November 21, 1990— 
December 6, 1990, 16:7432 (R;US) 
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Reactor Licensing 

Standard format and content of technical information for appli- 
cations to renew nuclear power plant operating licenses: 
Draft regulatory guide DG-1009, 16:7406 (R;US) 

Reactor Operation 

Licensee Event Report (LER) compilation for month of October 

1990: Volume 9, No. 10, 16:7404 (R;US) 
Reactor Safety 

ASSET guidelines: Reference material for assessment of safety 

significant events teams, 16:7468 (R;XA) 
Reliability 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 1, Summary description: Vol- 
ume 5, Revision 3, 16:7497 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 2, Human Error Probability 
(HEP) data: Volume 5, Revision 3, 16:7498 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 3, Hardware component fail- 
ure data (HCFD): Volume 5, Revision 3, 16:7499 (R;US) 

Safety 

Optimization of technical specifications by use of probabilistic 

methods: A Nordic perspective, 16:7479 (|;DK) 
Specifications 
Optimization of technical specifications by use of probabilistic 
methods: A Nordic perspective, 16:7479 (1;DK) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR PROPERTIES 

Accelerator mass spectrometry in nuclear physics, 16:8777 
(R;US) 

NUCLEAR REACTION KINETICS 

The 1989 annual report of the Institut de Physique Nucleaire- 
Orsay, 16:8603 (R;FR;In French) 

NUCLEAR REACTION YIELD 
Very forward studies of projectile-like fragments by using a tele- 
scopic mode of a double spectrometer, 16:8764 (R;FR) 
NUCLEAR REACTIONS 
See also BREAKUP REACTIONS 
HEAVY ION FUSION REACTIONS 
NUCLEAR FRAGMENTATION 
PHOTONUCLEAR REACTIONS 
THERMONUCLEAR REACTIONS 

Annual report of the Tandem Accelerator Center, University of 
Tsukuba: April 1, 1989 - March 31, 1990, 16:9256 (R;JP) 

Electromagnetic studies of nuclear structure and reactions: 
Progress report, 16:8755 (R;US) 

Investigations of nuclear structure and nuclear reactions in- 
duced by complex projectiles: Progress report, September 1, 
1989-August 31, 1990, 16:8754 (R;US) 

Is it also possible to describe a system of correlated nucleons in its 
ground state by an independent particle state, 16:8872 (R;FR) 

NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SHIP SAVANNAH REACTOR 
See SAVANNAH REACTOR 
NUCLEAR STRUCTURE 

Electromagnetic studies of nuclear structure and reactions: 
Progress report, 16:8755 (R;US) 

Investigations of nuclear structure and nuclear reactions in- 
duced by complex projectiles: Progress report, September 1, 
1989—August 31, 1990, 16:8754 (R;US) 

Quadrupole collective correlations and termination of the su- 
perdeformed bands in mercury, 16:8839 (R;FR) 

The 1989 annual report of the Institut de Physique Nucleaire- 
Orsay, 16:8603 (R;FR;in French) 

NUCLEAR THEORY 

Research in theoretical nuclear physics: Progress report, 
November 1, 1989—October 30, 1990, 16:8854 (R;US) 

[Research in theoretical nuclear physics]: [Progress report], 
16:8857 (R;US) 

NUCLEAR TRADE 

Financing of nuclear trade. The brazilian experience, 16:9306 

(|;BR) 





Nuclear energy: considerations about nuclear trade, 16:9303 
(|;BR;In Portuguese) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Experience with more productive information systems design at 
Sandia National Laboratories, 16:9295 (R;US) 
NUCLEI! 
See also DEFORMED NUCLEI 
HYPERNUCLEI 
ISOMERIC NUCLEI 
Electromagnetic interactions with nuclei and nucleons: Progress 
report, November 1989—November 1990, 16:8758 (R;US) 
Spin excitations in di-nuclear systems, 16:8853 (R;US) 
The real optical- and shell-model potentials, 16:8851 (R;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON ISOBARS 
See N*BARYONS 
NUCLEON-NUCLEON INTERACTIONS 
Meson fields in nuclear media, 16:8846 (R;FR;in French) 
Spin observables for nucleon-nucleon elastic scattering at large 
momentum transfer, 16:8608 (R;US) 
Structures in the nucleon-nucleon system, 16:8606 (R;US) 
What (if anything) can few-body strange systems teach us about 
quark-gluon hadronic substructure?, 16:8704 (R;US) 
|-dependent local potentials equivalent to a non local potential, 
16:8868 (R;FR) 
NUCLEONS 
See also NEUTRONS 
Electromagnetic interactions with nuclei and nucleons: Progress 
report, November 1989—November 1990, 16:8758 (R;US) 
NUCLEOSYNTHESIS 
See also THERMONUCLEAR REACTIONS 
Big-bang nucleosynthesis - observational aspects, 16:8542 
(R;DK) 
NUCLIDES 
See ISOTOPES 
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Implementation of one-turn maps in SSCTRK using ZLIB, 
16:8026 (R;US) 
O-RINGS 
See GASKETS 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OCCUPATIONAL EXPOSURE 
Control room habitability system review models, 16:7507 (R;US) 
UMTRA Project environmental, health, and safety plan, 16:7246 
(R;US) 
OCCUPATIONAL SAFETY 
1989 annual work report of the KFA Department for Safety and 
Radiation Protection, 16:9252 (R;DE;In German) 
Annual report on occupational safety 1989, 16:7266 (1;GB) 
OCEANIC CIRCULATION 
Interseasonal air-sea interactions in the OSU [Oregon State 
University] coupled upper ocean-atmosphere GCM [general 
circulation model], 16:8178 (R;US) 
OFFICE BUILDINGS 
Perspective on energy consumption in the urban highrise buld- 
ing in a future downtown area, 16:7618 (R;JP;ln Japanese) 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL FIELDS 
Heavy oil recovery process: Conceptual engineering of a down- 
hole methanator and preliminary estimate of facilities cost for 
application to North Slope Alaska: Fourth quarterly report, 
16:7038 (R;US) 
Oil and Gas Field Code Master List 1990, 16:7029 (R;US) 
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OIL RESIDUES 

See PETROLEUM RESIDUES 
OIL SAND OILS 

See BITUMENS 
OIL SHALE WASTE WATER 

See OIL SHALES 

WASTE WATER 

OIL SHALES 

An assessment of using oil shale for power production in the 
Hashemite Kingdom of Jordan, 16:7351 (R;US) 

Ash utilization after combustion and thermal processing of low- 
grade fuels, 16:7012 (RA;Fi) 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions: Quarterly report, July-September 1989, 
16:7092 (R;US) 

Quenched nonisothermal decomposition studies of Department 
of Energy western reference oil shales: Preliminary results, 
16:7090 (R;US) 

OIL WELLS 

16:7045 (PA;CA) 

16:7046 (PA;CA) 

16:7049 (PA;CA) 

16:7050 (PA;CA;In French) 

16:7044 (PA;CA) 

OILS 

See also WASTE OILS 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Progress report, 
October 1-December 31, 1989, 16:6930 (R;US) 

The effect of vacuum pump oil on the chemotactic behavior of 
soil bacteria, 16:7072 (R;US) 

OLEFINS 
See ALKENES 
OLIGOSACCHARIDES 

The structures and functions of oligosaccharins: Progress report, 

December 15, 1989-December 14, 1990, 16:8271 (R;US) 
OMEGA FACILITY 
LLE [Laboratory for Laser Energetics] review: Volume 44, Quar- 
terly report, July-September 1990, 16:9154 (R;US) 
OMEGA-1778 RESONANCES 
See MESONS 
ONTARIO 
Report of provincial working group 8: The upper limit for de- 
tailed nuclear emergency planning, 16:9309 (1;CA) 
OPEC 
OPEC 1989 annual statistical bulletin, 16:7069 (R;AT) 
OPERATION 

See also REACTOR OPERATION 

Power generation test of 6kw class MCFC stack. part 2.: Gas 
recycle test, 16:7602 (R;JP;In Japanese) 

OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL COMPUTERS 
Surface-emitting laser logic, 16:9280 (R;US) 
ORE PROCESSING 
Water resources review: Ocoee reservoirs, 1990, 16:8251 (R;US) 
OREGON 
Biomass estimates for five western states, 16:7287 (R;US) 
ORGANIC ACIDS 
See also HUMIC ACIDS 
Solvent recycle/recovery: Phase 1, Final report, 16:7647 (R;US) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALICYCLIC HYDROCARBONS 
CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
METHYLENE CHLORIDE 

Kootenai River white sturgeon investigations and experimental 
culture: Annual progress report, FY 1989, 16:8220 (R;US) 

Photocatalytic destruction of chlorinated solvents with solar en- 
ergy, 16:7325 (R;US) 

ORGANIC COMPOUNDS 
See also ESTERS 
HETEROCYCLIC COMPOUNDS 
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HYDROCARBONS 

ORGANIC ACIDS 

ORGANIC POLYMERS 

ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 

TERPENES 

A model for economically based conceptual design of soil vapor 
extraction systems, 16:8182 (R;US) 

Characterization of organics in the feed streams for the H/F Ef- 
fluent Treatment Facility, 16:8227 (R;US) 

Comparative evaluation of several small mammal species as 
monitors of heavy metals, radionuclides, and selected organic 
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Development and application of photosensitive device systems to 
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report, January 1, 1990—December 31, 1990, 16:7820 (R;US) 
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Ultrastructural changes in the lung following exposure to perflu- 
oroisobutylene (PFIB) and potentiation of PFIB-induced lung 
injury by post-exposure exercise, 16:8499 (R;US) 

ORGANIC POLYMERS 
See also GRAFT POLYMERS 
POLYVINYLS 
RESINS 
RUBBERS 

Characteristics of lithium/polyaniline battery and change in 
polyaniline morphology, 16:7549 (R;JP;in Japanese) 

The effects of tributyl phosphate on a polymeric ultrafilter, 
16:7849 (R;US) 

ORGANIC SOLVENTS 

Analysis of infrared radiation heating. part 2.: One-dimensional 
heat-transfer analysis taking vaporization into account, 
16:7640 (R;JP;In Japanese) 

ORGANIC SULFUR COMPOUNDS 
See also POLYCYCLIC SULFUR HETEROCYCLES 
SULFONES 
THIONAPHTHENES 
THIOPHENE 

16:7851 (PA;CA;In French) 

Catalysis and co-catalysis of bond cleavages in coal and coal 
analogs: Quarterly report, August 1—October 31, 1990, 
16:6971 (R;US) 

Oxidative degradation of sulphur compounds under simulated at- 
mospheric conditions. Final report, 16:8147 (1;DE;In German) 

ORGANIC WASTES 

Analysis of applications of solar technology for the treatment of 
chlorinated organic waste, 16:7322 (R;US) 

Use of liquid scintillation in the appraisal of non-radioactive 
waste shipments from nuclear facilities, 16:7210 (R;US) 

ORGANIZATIONAL MODELS 

Reorganization of nuclear power in Brazilian: update, 16:7409 

(IA;BR;In Portuguese) 
ORGANOMETALLIC COMPOUNDS 

Mechanistic studies of carbon monoxide reduction: Progress re- 
port, January 1, 1988—December 31, 1990, 16:7885 (R;US) 

Synthesis and chemistry of cationic d° metal alkyl complexes: 
Annual report for 1990, 16:7896 (R;US) 

Visible and near-UV laser multiphoton ionization mass spec- 
troscopy of Sn(CH3)4 and Si(CH3)4 (laser chemical vapour 
deposition precursors), 16:7785 (R;IT) 

ORNL 

Department of Energy low-level radioactive waste disposal con- 
cepts, 16:7140 (R;US) 

Oak Ridge National Laboratory Transuranic Waste Certification 
Program, 16:7115 (R;US) 

ORSAY LINAC 
The 1988 to 1989 progress report of the Linear Accelerator Lab- 
oratory, 16:8641 (R;FR;In French) 
ORYZA 
See RICE 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
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OSCILLATORS 
See also HARMONIC OSCILLATORS 
Review of gyrotron development at the Centre de Recherche en 
Physique des Plasmas, 16:9100 (RA;CH) 
OSMIUM COMPLEXES 
[Comparison of group transfer, inner sphere and outer sphere 
electron transfer mechanisms of organometallic complexes], 
16:7892 (R;US) 
OSMIUM ISOTOPES 
Shape isomerism at no spin, 16:8832 (R;FR) 
OSTEODENSITOMETRY 
Quantitative evaluation of osteopenia in some pathology, 
16:8374 (IA;SU;In Russian) 
OSTEOPOROSIS 
Evaluation of skeleton function in Itsenko-Cushing syndrome, 
16:8368 (IA;SU;In Russian) 
OSTEOSARCOMAS 
Chronic pesticide effect on development of osteosarcomas in 
rats induced by °°Sr, 16:8482 (IA;SU;In Russian) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OUTPUT 
See PRODUCTION 
OVERHEAD POWER TRANSMISSION 
Experimental research on the behaviour on HV cap and pin in- 
sulator strings with failed units (ENEL, Italy), 16:7537 (R;IT) 
OXALALDEHYDE 
See GLYOXAL 
OXETANE 
See ETHERS 
OXIDE MINERALS 
See also HEMATITE 
MULLITE 
PEROVSKITE 
SILICA 
SPINELS 
Summary report on reprocessing evaluation of selected inactive 
uranium mill tailings sites, 16:7236 (R;US) 
OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
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CERIUM OXIDES 
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POTASSIUM OXIDES 
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SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
THALLIUM OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 
Chloride anion exchange coprocessing for recovery of pluto- 
nium from pyrochemical residues and Cs2PuCle filtrate, 
16:7109 (R;US) 





OXYGEN 

Biodesulfurization of rubber materials, 16:7654 (R;US) 

Evaluation of pure oxygen systems at the Willamette Hatchery, 
16:8219 (R;US) 

Kinetic measurements on elementary fossil fuel combustion 
reactions over wide temperature ranges: Progress report, De- 
cember 1, 1989-November 30, 1990, 16:7923 (R;US) 

Multiphoton spectroscopy of Rydberg states of small molecules, 
16:8554 (R;US) 

Study of O/Ni(100) with LEED [low-energy electron diffraction] 
and AES [auger electron spectroscopy] from chemisorption to 
oxidation, 16:7722 (R;US) 

The effect of Sequoyah Nuclear Plant on dissolved oxygen in 
Chickamauga Reservoir, 16:7440 (R;US) 

The effect of the use of plastic sampling containers on labora- 
tory measurements of dissolved oxygen, 16:8257 (R;US) 

OXYGEN 16 REACTIONS 

A new closed form expression for the total reaction cross- 

section of heavy ions, 16:8859 (R;BR) 
OXYGEN 16 TARGET 

Heavy-ion reactions at energies near the Coulomb barrier, 
16:8833 (R;US) 

OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 

See WATER 
OXYMETHYLENE 

See FORMALDEHYDE 
OYSTER CREEK-1 REACTOR 

Safety Evaluation Report related to the full-term operating li- 
cense for Oyster Creek Nuclear Generating Station (Docket 
No. 50-219), 16:7486 (R;US) 

OZONE 

Influence of present and possible future aircraft emissions on 

the global ozone distribution, 16:8176 (R;US) 
OZONE LAYER 

Particle measurement in the lower stratosphere, 16:8150 
(IA;DE;In German) 

1,2,4,5-TETRAMETHYLBENZENE 

See DURENE 

1,2-DIPHENYLETHYLENE 

See STILBENE 

1,2-ETHANEDIAL 

See GLYOXAL 

1,2-ETHANEDIOL 

See GLYCOLS 

1,3-DIHYDROXYBENZENE 

See RESORCINOL 

1-PROPANOL 

See PROPANOLS 
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P CODES 
A comparison between simple and detailed methods for analyz- 
ing releases of radionuclides to ground water from low-level 
waste facilities, 16:7194 (R;US) 
PACIFIC NORTHWEST REGION 
See FEDERAL REGION X 
PADUCAH PLANT 
Paducah Gaseous Diffusion Plant environmental report for 
1989, 16:7222 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PALLADIUM 
Characterization of nanocrystalline Pd by x-ray diffraction and 
EXAFS, 16:7705 (R;US) 
Chemical modification of surface properties, 16:7707 (R;US) 
Is superplasticity in the future of nanophase materials?, 16:7681 
(R;US) 
Mechanical behavior of nanocrystalline metals, 16:7706 (R;US) 
Tensile strength and creep resistance in nanocrystalline Cu, Pd 
and Ag, 16:7700 (R;US) 


PARTICULATES 


XRD [x-ray diffraction] and HREM [high resolution electron mi- 

croscopy] studies of nanocrystalline Cu and Pd, 16:7699(R;US) 
PALLADIUM 98 

Gamow-Teller beta decay of even-even nuclei close to the dou- 

bly magic nucleus '°°Sn, 16:8820 (R;DE) 
PALLADIUM HYDRIDES 

Initial report on molecular modeling of metal hydrides: Revision 
1, 16:7802 (R;US) 

Molecular modeling of metal hydrides: 2. Calculation of lattice 
defect structures and energies utilizing the Embedded Atom 
Method, 16:7803 (R;US) 

PAPER INDUSTRY 

Handling systems for peat, wood and sludge in industrial pro- 
jects, 16:7010 (RA;Fl) 

Proceedings of the DOE/Industry Sensor Working Group meet- 
ing, Austin, Texas, 16:7638 (R;US) 

PARABOLIC DISH COLLECTORS ; 
Analysis and design of two stretched-membrane parabolic dish 
concentrators, 16:7326 (R;US) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARAFFINS 
See ALKANES 
PARTIAL DIFFERENTIAL EQUATIONS 
See also FOKKER-PLANCK EQUATION 
NAVIER-STOKES EQUATIONS 

Iterative methods for nonsymmetric systems on MIMD ma- 

chines, 16:9279 (R;US) 
PARTICLE BEAMS 
[Aerodynamic focusing of particles and heavy molecules]: Final 
report, 16:8921 (R;US) 
PARTICLE DECAY 
See also HADRONIC PARTICLE DECAY 
WEAK PARTICLE DECAY 

Charmonium decays into the w @ final state, 16:8706 (R;FR) 

Dalitz decay: x° — -yete—, 16:8647 (R;FR) 

Experiments on the decay modes of the n meson, 16:8612 
(R;FR;In French) 

PARTICLE MOBILITY 
Classical diffusion of a particle in a one-dimensional random 
force field, 16:9039 (R;FR) 
PARTICLE PRODUCTION 
See also ELECTROPRODUCTION 
MULTIPLE PRODUCTION 

Intermittency in multiparticle production analyzed by means of 
stochastic theories, 16:8715 (R;AT) 

Multiple particle production processes in the “light” of quantum 
optics, 16:8705 (R;US) 

PARTICLE SIZE 

Experimental relationship between the specific resistance of a 
HEPA [High Efficiency Particulate Air] filter and particle diam- 
eters of different aerosol materials, 16:7436 (R;US) 

PARTICLE TRACKS 

Collider ring particle loss tracking with SSCTRK, 16:8025 (R;US) 

Detector response to Swift Heavy lons, 16:8103 (RA;FR) 

Implementation of one-turn maps in SSCTRK using ZLIB, 
16:8026 (R;US) 

PARTICLES 

See also PARTICULATES 

A study of coal particle shape and three-body wear: Quarterly 
report, April 1990—June 1990, 16:6966 (R;US) 

A study of coal particle shape and three-body wear: Quarterly 
report, July 1990—September 1990, 16:6965 (R;US) 

PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 

An evaluation of a pre-charging pulse-jet filter for small combus- 
tor particulate control: Project quarterly report, June-August 
1990, 16:6979 (R;US) 

Control of fine particulate emissions from coal-fired utility boil- 
ers: Spin filter collection device (rotary cyclone): Final report, 
January 1, 1988—January 31, 1990, 16:7346 (R;US) 

Mechanics/heat-transfer relation for particulate materials: Quar- 
terly report, 16:7002 (R;US) 
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Waste water filtration enhancement, 16:8224 (R;US) 
PARTON MODEL 
QCD phenomenology of parton distribution functions at small x, 
16:8684 (R;US) 
PARTONS 
QCD phenomenology of parton distribution functions at small x, 
16:8684 (R;US) 
PASSIVE SOLAR HEATING SYSTEMS 
Application of stochastic methods: dimensioning and regulation: 
Detailed report (1987-1989), 16:7320 (R;CH;In French) 
PATHOGENS 
Augmented fish health monitoring in Idaho: 
1989-1990, 16:8423 (R;US) 
PATHOLOGICAL CHANGES 
See also EDEMA 
Improving of radiodiagnosis of pathological change in large in- 
testine, 16:8343 (IA;SU;In Russian) 
PATHOLOGY 
23rd Annual congress of the South African Society of Patholo- 
gists, Pretoria, 4-6 July 1983, 16:8315 (1;ZA) 
PATIENTS 
Radiation protection in the Marcilio Dias Naval Hospital during 
the arrived of the victims of the accident in Goiania, 16:8286 
(R;BR;In Portuguese) 
Radioprotection program to attend of radiation accidents, 
16:8455 (R;BR;In Portuguese) 
[Biological dosimetry]: Foreign trip report, November 25, 1990— 
December 4, 1990, 16:8488 (R;US) 
PBF REACTOR 
Power Burst Facility/Boron Neutron Capture Therapy Program 
for cancer treatment: Volume 4, No. 10: Monthly bulletin, Oc- 
tober 1990, 16:8285 (R;US) 
PBR REACTOR 
Power Burst Facility/Boron Neutron Capture Therapy Program 
for cancer treatment: Monthly bulletin, September 1990: Vol- 
ume 4, No. 9, 16:8284 (R;US) 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 


PEACH BOTTOM-1 REACTOR 

Evaluation of severe accident risks: Quantification of major input 
parameters: MAACS [MELCOR Accident Consequence Code 
System] input: Volume 2, Revision 1, Part 7, 16:7438 (R;US) 

MELCOR simulation of long-term station blackout at Peach Bot- 
tom, 16:7461 (R;US) 

Severe accident risks: An assessment for five US nuclear 
power plants: Appendices A, B, and C: Final report: Volume 
2, 16:7485 (R;US) 

Severe accident risks: An assessment for five US nuclear power 
plants: Final summary report: Volume 1, 16:7484 (R;US) 

PEACH BOTTOM-2 REACTOR 

Analysis of core damage frequency: Peach Bottom, Unit 2 ex- 
ternal events: Volume 4, Revision 1, Part 3, 16:7489 (R;US) 

Evaluation of severe accident risks, Peach Bottom, Unit 2: Ap- 
pendices: Volume 4, Revision 1, Part 2, 16:7492 (R;US) 

Evaluation of severe accident risks, Peach Bottom, Unit 2: Main 
report: Volume 4, Revision 1, Part 1, 16:7491 (R;US) 

Evaluation of severe accident risks: Quantification of major input 
parameters: MAACS [MELCOR Accident Consequence Code 
System] input: Volume 2, Revision 1, Part 7, 16:7438 (R;US) 

MELCOR simulation of long-term station blackout at Peach Bot- 
tom, 16:7461 (R;US) 

Severe accident risks: An assessment for five US nuclear 
power plants: Appendices A, B, and C: Final report: Volume 
2, 16:7485 (R;US) 

Severe accident risks: An assessment for five US nuclear power 
plants: Final summary report: Volume 1, 16:7484 (R;US) 

PEACH BOTTOM-3 REACTOR 

Evaluation of severe accident risks: Quantification of major input 
parameters: MAACS [MELCOR Accident Consequence Code 
System] input: Volume 2, Revision 1, Part 7, 16:7438 (R;US) 

MELCOR simulation of long-term station blackout at Peach Bot- 
tom, 16:7461 (R;US) 
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Severe accident risks: An assessment for five US nuclear 
power plants: Appendices A, B, and C: Final report: Volume 
2, 16:7485 (R;US) 
Severe accident risks: An assessment for five US nuclear power 
plants: Final summary report: Volume 1, 16:7484 (R;US) 
PEAT 
Chloride content of peat in the Mid-Ostrobothnian mires in Fin- 
land, 16:6981 (RA;Fl) 
Effects of peat quality control, 16:7024 (RA;FI) 
Improvement of safety in peat handling, 16:7028 (RA;Fl) 
Low-grade fuels: Volume 2, 16:7008 (R;Fl) 
Management of emissions in peat drying and burning, 16:7018 
(RA;Fl) 
N20, NO and NO2 emissions from peat and coal in pulverized 
fuel combustion between 730 and 950 deg C, 16:7014 (RA;Fl) 
Peat handling and feeding under pressure, 16:6985 (RA;Fl) 
Pressurized fluidized bed combustion of low-grade fuels- 
research, applicability and markets in Finland, 16:7020 (RA;FIl) 
SO, NO, and halogens emission control in pyroflow circulating 
fluidized-bed boilers when using low grade fuels, 16:7016 
(RA;Fl) 
The first PFB gasification experiments at the Otaniemi PFBC/G 
test rig, 16:6955 (RA;Fl) 
The peats of Costa Rica: Volume 1, Executive summary, 
16:6982 (R;US;In English, Spanish) 
The quality of fuel peat, 16:6974 (RA;Fl) 
PEATLANDS 
See WETLANDS 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
Luminosity with more bunches in PEP, 16:8021 (R;US) 
More bunches in PEP: Single particle dynamics, 16:8020 (R;US) 
PERFORMANCE TESTING 
Performance of the radiation monitoring equipments developed 
at IEN, 16:8905 (1;BR) 
PERIODIC ACID 
The mechanism of the dehydration reaction of solid ‘HIO,. 
2H20, 16:7914 (R;SY;In Arabic) 
PERIOSTEUM 
See BONE TISSUES 
PEROVSKITE 
Solid oxide fuel  cells.: New cathode material 
(La,Sr)(Mn,Cr)Osub 3 for SOFC, 16:7600 (R;JP;In Japanese) 
PEROXIDASES 
Biotreatment of red water with fungal systems, 16:7636 (R;US) 
PERSONAL COMPUTERS 
The design of a scalable, fixed-time computer benchmark, 
16:9265 (R;US) 
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See also MINERS 
REACTOR OPERATORS 
Atomic Energy (factories) rules: 1988, 16:9310 (I;IN) 
Control of hazardous energy sources (lockout/tagout proce- 
dures), 16:7228 (R;US) 
Revision of the ICRP dosimetric model for the human respira- 
tory tract, 16:8490 (R;US) 
Savannah River Plant/Savannah River Laboratory radiation ex- 
posure report: Annual report for 1988 and exposure goals for 
1989, 16:7261 (R;US) 
Tiger Team Assessment of the Hanford Site: Volume 2, Appen- 
dices, 16:7231 (R;US) 
Tritium protection at the Savannah River Plant, 16:7464 (R;US) 
UMTRA Project environmental, health, and safety plan, 16:7246 
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[Biological dosimetry]: Foreign trip report, November 25, 1990— 
December 4, 1990, 16:8488 (R;US) 
PERSONNEL DOSIMETRY 
NVLAP [National Voluntary Laboratory Accreditation Program] 
and DOELAP [Department of Energy Laboratory Accreditation 
Program] dosimetry accreditation programs, 16:8493 (R;US) 





PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 


PERSONNEL MONITORING 
Occupational radiation injuries from ionising rays recorded in the 
Federal Republic of Germany during the period between 1953 
and 1979, 16:8459 (1;DE;in German) 


PESTICIDES 

See also FUNGICIDES 

Fundamental studies with a monodisperse aerosol-based liquid 
chromatography/mass spectrometry interface (MAGIC- 
LC/MS): Progress report, December 1, 1989-November 30, 
1990, 16:7862 (R;US) 

PETROLEUM 

Activities of the Oil Implementation Task Force, reporting period 
September—November 1990: Contracts for field projects and 
supporting research on Enhanced Oil Recovery, reporting pe- 
riod January—March 1990: Progress Review No. 62, 16:7036 
(R;US) 

Crude oil and finished fuel storage stability: An annotated re- 
view: 1990 Revision, 16:7076 (R;US) 

FY 91 Annual Research Plan, 16:7039 (R;US) 

Heavy oil recovery process: Conceptual engineering of a down- 
hole methanator and preliminary estimate of facilities cost for 
application to North Slope Alaska: Fourth quarterly report, 
16:7038 (R;US) 

International petroleum statistics report for December 1990, 
16:7058 (R;US) 

National Institute for Petroleum and Energy Research monthly 
progress report for December 1990, 16:7041 (R;US) 

PEDRO (Petroleum Electronic Data Reporting Option) user 
guide: Version 4.0, 16:9261 (R;US) 

Petroleum Marketing Annual, 1989, 16:7057 (R;US) 

Petroleum Marketing Monthly, January 1991 (Contains Glos- 
sary), 16:7056 (R;US) 

Petroleum marketing monthly, September 1990 (Contains Glos- 
sary), 16:7055 (R;US) 

Petroleum supply monthly, October 1990, 16:7054 (R;US) 

Potential cumulative impacts of environmental regulatory initia- 
tives on US crude oil exploration and production: Volume 1, 
Summary report, 16:7067 (R;US) 

Potential cumulative impacts of environmental regulatory initia- 
tives on US crude oil exploration and production: Volume 2, 
Final report, 16:7068 (R;US) 

Trace metals in heavy crude oils and tar sand bitumens, 
16:7077 (R;US) 

Winter fuels report, week ending December 14, 1990 (Contains 
glossary), 16:7061 (R;US) 

Winter fuels report, week ending December 21, 1990 (Contains 
glossary), 16:7062 (R;US) 

Winter fuels report, week ending December 28, 1990 (Contains 
glossary), 16:7063 (R;US) 

Winter fuels report, week ending December 7, 1990 (Contains 
glossary), 16:7060 (R;US) 

PETROLEUM COKE 
See PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
See also NAVAL PETROLEUM RESERVE 
OIL FIELDS 
Ammonium silicate diagenesis and its influence on the interpre- 
tation of fixed-ammonium anomalies as an exploration tool: 
Progress report, July 1, 1989-November 30, 1990, 16:7030 
(R;US) 
PETROLEUM INDUSTRY 
OPEC 1989 annual statistical bulletin, 16:7069 (R;AT) 
Petroleum marketing monthly, September 1990 (Contains Glos- 
sary), 16:7055 (R;US) 
Petroleum supply monthly, October 1990, 16:7054 (R;US) 
Potential cumulative impacts of environmental regulatory initia- 
tives on US crude oil exploration and production: Volume 2, 
Final report, 16:7068 (R;US) 
Potential cumulative impacts of environmental regulatory initia- 
tives on US crude oil exploration and production: Volume 1, 
Summary report, 16:7067 (R;US) 


PETROLEUM PRODUCTS 
See also DIESEL FUELS 
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Crude oil and finished fuel storage stability: An annotated re- 
view: 1990 Revision, 16:7076 (R;US) 
International petroleum statistics report for December 1990, 
16:7058 (R;US) 
Petroleum Marketing Annual, 1989, 16:7057 (R;US) 
Petroleum Marketing Monthly, January 1991 (Contains Glos- 
sary), 16:7056 (R;US) 
Petroleum marketing monthly, September 1990 (Contains Glos- 
sary), 16:7055 (R;US) 
Petroleum supply monthly, October 1990, 16:7054 (R;US) 
Winter fuels report, week ending January 11, 1991 (Contains 
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Winter fuels report, week ending January 4, 1991 (Contains 
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Winter fuels report, week ending November 30, 1990, 16:7059 
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PETROLEUM REFINERIES 
The utilization of refinery wastes for energy, 16:7071 (RA;FIl) 
PETROLEUM RESIDUES 
Evaluation of western and eastern shale oil residua as asphalt 
pavement recycling agents, 16:7089 (R;US) 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PHARMACEUTICALS 
See DRUGS 
PHARMACOLOGY 
[Coordinated research of chemotherapeutic agents and radio- 
pharmaceuticals]: Foreign trip report, November 24, 
1990—December 29, 1990, 16:8417 (R;US) 
PHASE STUDIES 
Exact calculations of phase and membrane equilibria for com- 
plex fluids by Monte Carlo simulation: Progress report, 
16:8592 (R;US) 
Stochastic description of compounds stability under irradiation: 
Temperature, flux and cascade size effects, 16:7915 (R;FR) 
PHASOTRONS 
See SYNCHROCYCLOTRONS 


PHENANTHRENE 

[Photoexcited charge pair escape and recombination]: Progress 

report, 16:7887 (R;US) 
PHENOLS 

Coalification by clay-catalyzed oligomerization of plant 
monomers: Annual progress report, October 1, 1989- 
September 30, 1990 (Methyleugenol), 16:6964 (R;US) 

Coalification by clay-catalyzed oligomerization of plant 
monomers: Progress report, October 1—-December 31, 1989, 
16:6925 (R;US) 

Coalification by clay-catalyzed oligomerization of plant 
monomers: Progress report, April 1, 1990—June 30, 1990, 
16:6963 (R;US) 

PHENYLACRYLIC ACID-BETA 

See CINNAMIC ACID 

PHONONS 
Numerical calculation of the conductivity of percolation clusters 
and the use of special purpose computers, 16:9032 (R;FR) 
PHOSPHATES 
See also LITHIUM PHOSPHATES 
SODIUM PHOSPHATES 

Electrolytic destruction of spent tributylphosphate extractant us- 

ing silver catalyzed electrochemical oxidation, 16:7909 (R;US) 
PHOSPHINES 

Chemical bonding of hydrogen molecules to transition metal 
complexes, 16:7284 (R;US) 

The free-radical and ion chemistry of volatile silanes, germanes 
and phosphines: Annual informal technical report, September 
1, 1989—-June 30, 1990, 16:7894 (R;US) 

PHOSPHORUS 

Impurity-defect complexes in hydrogenated amorphous silicon, 

16:7765 (R;US) 
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PHOSPHORUS CHLORIDES 
Metallocarboxylate chemistry: Progress report, 1989-1990, 
16:7886 (R;US) 
PHOTOCHEMICAL REACTIONS 
CARS diagnostics on a photochemical reactor for IR laser in- 
duced production of Si and SigN, powders, 16:7784 (R;IT) 
Coherent antistokes Raman scattering instrument for diagnos- 
tics of laser induced processes, 16:7786 (R;IT) 
PHOTODIODES 
Development of infrared detectors based on Type Il, InAsSb 
strained-layer superlattices, 16:8101 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOGRAPHIC FILM DETECTORS 
imaging Plate, a two dimensional detector, in modern protein 
crystallography using synchrotron radiation, 16:8275 (IA;JP;In 
Japanese) 
PHOTOGRAPHS 
See IMAGES 
PHOTOIONIZATION 
Advances in time-dependent methods for multiphoton pro- 
cesses, 16:8587 (R;US) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMULTIPLIERS 
Study of a high gain microchannel plate photomultiplier having 
low statistical gain fluctuations, 16:8082 (R;FR;In French) 
PHOTON COLLISIONS 
See also PHOTON-ELECTRON COLLISIONS 
International bulletin on atomic and molecular data for fusion. 
No. 41, 16:8563 (1;XA) 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON TRANSPORT 
Experimental study on transformation of capture + radiation 
spectra in heavy media, 16:8893 (IA;SU;In Russian) 
PHOTON-ELECTRON COLLISIONS 
Scattering of photons from atomic electrons, 16:8568 (R;US) 
PHOTON-NUCLEON INTERACTIONS 
See also PHOTON-PROTON INTERACTIONS 
The delta in nuclei. Experiments, 16:8637 (R;FR;In French) 
PHOTON-PHOTON INTERACTIONS 
Production of 7, 7’ and f;(1285)-mesons in tagged and un- 
tagged two-photon reactions, 16:8617 (R;DE) 
PHOTON-PROTON INTERACTIONS 
Photo-production of the strangeness, 16:8649 (R;FR;In French) 
PHOTONUCLEAR REACTIONS 
Photon absorption mechanism in the *He(y, npp)n reaction, 
16:8779 (R;JP) 
PHOTOSYNTHETIC BACTERIA 
An extended model for electron spin polarization in photosyn- 
thetic bacteria, 16:7910 (R;US) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Photovoltaic concentrator module reliability: Failure modes and 
qualification: Summary of presentation given at the Photo- 
voltaic module reliability workshop, 16:7307 (R;US) 
PHTHALATES 
Improved molding of DAP [diallyl phthalate] electrical compo- 
nents in aluminum housings, 16:7829 (R;US) 
PHWR TYPE REACTORS 
Passive decay heat removal by natural circulation, 16:7392 
(RA;XA) 
Pl-1016 RESONANCES 
See MESONS 
PICKUP REACTIONS 
Pairing correlations through two-nucleon pickup reactions at in- 
termediate energies, 16:8795 (RA;JP) 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGS 
See SWINE 
PILOT PLANTS 
See also WIPP 
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Improvement of existing solidification procedures for radioactive 
wastes from nuclear power plants. Trial operation of the 
MESA-3 line calciner at the Dukovany nuclear power plant on 
an active scale, 16:7159 (IA;CS;In Czech) 
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See FUEL PINS 
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Photoproduction on neutrons via the inverse reaction or Cebaf 
at LAMPF, 16:8611 (R;FR) 
The delta in nuclei. Experiments, 16:8637 (R;FR;In French) 
PION NEUTRAL REACTIONS 

Dalitz decay: x° — -yete-, 16:8647 (R;FR) 
PION PLUS REACTIONS 

The (x*,K*) reaction: Past, present, and future, 16:8746 (R;US) 
PION PLUS-PROTON INTERACTIONS 

The delta in nuclei. Experiments, 16:8637 (R;FR;In French) 
PION REACTIONS 
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ing, 16:8874 (R;FR) 
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beams, 16:8012 (R;US) 

Experiments with Fermilab polarized proton and polarized an- 
tiproton beams, 16:8605 (R;US) 

The pion resonance in the linear chiral sigma model, 16:8731 
(R;BR) 

PIONS MINUS 

Photoproduction on neutrons via the inverse reaction or Cebaf 

at LAMPF, 16:8611 (R;FR) 
PIONS NEUTRAL 

Photoproduction of pions neutral on the helium 4, carbon and 
calcium nuclei in the neighbourhood of the threshold, 16:8858 
(R;FR;In French) 

PIONS PLUS 

Electroproduction of pi+ at the proton threshold energy, 16:8613 

(R;FR;In French) 
PIPE JOINTS 

16:7950 (PA;CA) 

Corrosion of copper in Mound's single-pass potable water sys- 
tems, 16:7732 (R;US) 

PIPELINES 

16:7950 (PA;CA) 

16:7951 (PA;CA) 

Dimensioning of natural gas network, 16:7085 (1;DK;In Danish) 

PIPES 

A design chart for long vacuum pipes and shells, 16:8040 (R;US) 

A metallurgical evaluation of stress corrosion cracking in large 
diameter stainless steel piping, 16:7745 (R;US) 

Pipe crawlers: Versatile adaptations for real applications, 
16:7949 (R;US) 

Praise enhancements to include general strain hardening expo- 
nents and mid-life residual stress and water chemistry 
changes, 16:7361 (R;US) 

PLANE-WAVE BORN APPROXIMATION 

See BORN APPROXIMATION 

PLANNING 

Operation optimization for LOCUS, 16:7648 (1;DK;In Danish) 

Tiger Team Assessment of the Hanford Site: Volume 2, Appen- 
dices, 16:7231 (R;US) 

PLANT CELLS 

The structures and functions of oligosaccharins: Progress report, 

December 15, 1989—December 14, 1990, 16:8271 (R;US) 





PLANT CULTIVATION 
See CULTIVATION TECHNIQUES 
PLANT GROWTH 
A turbulence-driven air fumigation facility for studying air pollu- 
tion effects on vegetation, 16:8133 (R;US) 
PLANTS 
See also ALGAE 
TREES 
VEGETABLES 

1989 environmental monitoring report, Sandia National Labora- 
tories, Albuquerque, New Mexico, 16:8172 (R;US) 

Control of radioisotope removal by plants in conditions of con- 
taminated polygon, 16:7225 (IA;SU;In Russian) 

Environmental report for 1989, 16:8174 (R;US) 

Peculiarities of ®°Sr and 'S7Cs buildup of plants of mountain 
meadows, 16:8200 (IA;SU;In Russian) 

Radiation monitoring around United States nuclear test areas, 
calendar year 1989: Offsite environmental monitoring report, 
16:8139 (R;US) 

Soil contamination and uptake by crops and animal fodder, 
16:8203 (RA;AT) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 


PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONLESS PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 

3 Dimensional radiation transport in dispersive media, 16:8902 
(R;US) 

Distributed control of the TCV tokamak and modular BITBUS 
nodes, 16:9097 (RA;CH) 

LTE [local thermodynamic equilibrium] and non-LTE gas tem- 
peratures in loaded and unloaded plasmas during spraying of 
NiAl powders, 16:8594 (R;US) 

PLASMA ARC SPRAYING 
The measurement of single particle temperature in plasma 
sprays, 16:7712 (R;US) 
PLASMA CONFINEMENT 
See also H-MODE PLASMA CONFINEMENT 
MAGNETIC CONFINEMENT 

Confinement of suprathermal ions in a non axisymmetric toka- 
mak, 16:9075 (R;FR;In French) 

Experimental investigation of beam-plasma interactions en- 
hanced stopping power - plasma lens effect, 16:9130 (RA;FR) 

Polarization and spectral features of the hard x-ray continuum 
from non-thermal plasmas: Part 1: Expected local and line- 
integrated quantities for LHCD-experiments on Tore-Supra, 
16:9072 (R;FR) 

Study of the behaviour of magnetic lines after perturbation of a 
toroidal field with magnetic surfaces, 16:9171 (R;FR) 

PLASMA DENSITY 

Determination of neutral particle density and magnetic field 
direction from laser-induced Lyman-a fluorescence Il - two- 
photon excitation, 16:9077 (R;FR) 

PLASMA DIAGNOSTICS 

Direct extraction of a Na~ beam from a sodium plasma, 
16:9105 (R;JP) 

Fokker-Planck modelling of the lower-hybrid current drive and 
its investigation using cyclotron radiation, 16:9079 (R;FR) 

Intensity ratios of emission lines from OV ions for temperature 
and density diagnostics, 16:8767 (R;JP) 

Investigation of superthermal asymmetric electron distributions 
using electron-cyclotron wave transmission in tokamaks, 
16:9080 (R;FR) 

Local investigation of the lower-hybrid current drive using the o- 
mode cut-off in tokamaks, 16:9081 (R;FR) 

PLASMA DISRUPTION 

Current generation by hybrid waves. Simulation of tokamak dis- 

charges, 16:9084 (R;FR;In French) 


PLATINUM ISOTOPES 


Pressure-driven internal disruptions in Heliotron E, 16:9111 
(RA;JP) 
PLASMA DRIFT 
Nonlinear wave coupling and clumps in drift wave turbulence 
theory, 16:9114 (RA;JP) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
Confinement of suprathermal ions in a non axisymmetric toka- 
mak, 16:9075 (R;FR;In French) 
Study of the behaviour of magnetic lines after perturbation of a 
toroidal field with magnetic surfaces, 16:9171 (R;FR) 
PLASMA MACROINSTABILITIES 
See also TRAPPED-PARTICLE INSTABILITY 
Magnetohydrodynamic transport code: MHDT-code, 16:9117 
(RA;JP) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRESSURE 
Design of the TCV tokamak, 16:9096 (RA;CH) 
PLASMA SIMULATION 
Analytical model spectrum for electrostatic turbulence in toka- 
maks, 16:9078 (R;FR) 
Current generation by hybrid waves. Simulation of tokamak dis- 
charges, 16:9084 (R;FR;In French) 
Hamiltonian theory of the ion cyclotron minority heating dynam- 
ics in tokamak plasmas, 16:9083 (R;FR) 
Main problems in non-central potentials representations, 
16:9063 (R;FR) 
Study of the plasma edge turbulence in tokamaks, 16:9076 (R;FR) 
PLASMA WAVES 
Analytical model spectrum for electrostatic turbulence in toka- 
maks, 16:9078 (R;FR) 
Electron-cyclotron heating in Net using the ordinary mode at 
down-shifted frequency, 16:9074 (R;FR) 
Local investigation of the lower-hybrid current drive using the o- 
mode cut-off in tokamaks, 16:9081 (R;FR) 
PLASTICS 
See also MYLAR 
POLYSTYRENE 
Automobile shredder residue: Process developments for recov- 
ery of recyclable constituents, 16:7637 (R;US) 
Improved molding of DAP [diallyl phthalate] electrical compo- 
nents in aluminum housings, 16:7829 (R;US) 
The effect of the use of plastic sampling containers on labora- 
tory measurements of dissolved oxygen, 16:8257 (R;US) 
PLATES 
CHARADE: A characteristic code for calculating rate-dependent 
shock-wave response, 16:7726 (R;US) 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 
Chemical modification of surface properties, 16:7707 (R;US) 
Surface analyses and modelling of rate multiplicity and instabili- 
ties: Annual technical report, January i—December 31, 1990, 
16:7891 (R;US) 
PLATINUM 185 
Contribution to the study of gold and platinum nuclei: s 
transition by laser spectroscopy, 16:8828 (R;FR;In French) 
PLATINUM 187 
Contribution to the study of gold and platinum nuclei: shape 
transition by laser spectroscopy, 16:8828 (R;FR;In French) 
PLATINUM 189 
Contribution to the study of gold and platinum nuclei: shape 
transition by laser spectroscopy, 16:8828 (R;FR;In French) 
PLATINUM 191 
Contribution to the study of gold and platinum nuclei: shape 
transition by laser spectroscopy, 16:8828 (R;FR;In French) 
PLATINUM COMPLEXES 
Late transition metal y-oxo and p-imido complexes: Final re- 
port, May 15, 1988—May 14, 1991, 16:7895 (R;US) 
PLATINUM ISOTOPES 
See also PLATINUM 185 
PLATINUM 187 


ERA Vol. 16, No. 3 525 





PLATINUM ISOTOPES 


PLATINUM 189 
PLATINUM 191 
Shape isomerism at no spin, 16:8832 (R;FR) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLEURA 
Malignant mesothelioma, 16:8302 (IA;ZA) 
PLUGGING AGENTS 
16:7046 (PA;CA) 
16:7045 (PA;CA) 
PLUM BROOK NASA-TR 
See PBR REACTOR 
PLUM BROOK REACTOR FACILITY 
See PBR REACTOR 
PLUMBING 
Corrosion of copper in Mound's single-pass potable water sys- 
tems, 16:7732 (R;US) 
PLUMES 
Groundwater contaminant plume ranking, 16:7256 (R;US) 
PLUTONIUM 

Chloride anion exchange coprocessing for recovery of pluto- 
nium from pyrochemical residues and Cs2PuCl, filtrate, 
16:7109 (R;US) 

Laser-induced photoacoustic spectroscopy for the speciation of 
transuranic elements in natural aquatic systems, 16:8244 
(R;DE) 

Optical assay technology for safeguards: Quarterly report, July 
1—September 30, 1990, 16:7869 (R;US) 

Remembering the early days of the Met Lab, 16:7094 (R;US) 

The solubility of hydrogen in plutonium in the temperature range 
475 to 825 degrees centigrade, 16:7736 (R;US) 

PLUTONIUM 236 

Production of 7°7Pu and 7°Pu with °57Np targets, 16:7919 

(R;JP;In Japanese) 
PLUTONIUM 237 
Production of 7°7Pu and *°Pu with °57Np targets, 16:7919 
(R;JP;In Japanese) 
PLUTONIUM 238 
Radiological effects of SRS operations, 1988, 16:8180 (R;US) 
PLUTONIUM 239 

1989 environmental monitoring report, Tonopah Test Range, 
Tonopah, Nevada, 16:8173 (R;US) 

Electrodeposition and evaporation technique applied for 2°°Pu 
sources preparation. Determination by alpha spectrometry, 
16:7860 (IA;BR) 

Fission track analysis of plutonium in small specimens of biolog- 
ical material: Ultrasensitive analysis for 2°°Pu in 50 urine 
samples from the Marshall Islands furnished by Brookhaven 
National Laboratory: Final technical report, October 1, 1986— 
September 30, 1989, 16:8452 (R;US) 

Technique of nonconsistent data evaluation based on two statis- 
tical criteria, 16:8864 (IA;SU;In Russian) 

[Temperature coefficient of U-235 fueled thermal reactors and 
nuclear data on eta at thermal neutron energies and 239-Pu 
fission cross sections between 1 and 100 keV]: Foreign trip re- 
port, December 1, 1990—December 9, 1990, 16:8844 (R;US) 

PLUTONIUM 239 TARGET 

Universal semi-empirical method of prediction of product mass 
yield of heavy nuclei fission by neutrons, 16:8865 (IA;SU;In 
Russian) 

PLUTONIUM 240 

1989 environmental monitoring report, Tonopah Test Range, 

Tonopah, Nevada, 16:8173 (R;US) 
PLUTONIUM ALLOYS 

Chloride removal from plutonium-aluminum alloy dissolver solu- 

tion prior to purex solvent extraction, 16:7103 (R;US) 
PLUTONIUM COMPOUNDS 

See also PLUTONIUM FLUORIDES 

A preliminary assessment of salt and radionuclide volatilities in 
the molten salt processor, 16:7199 (R;US) 

Development of partitioning method: behaviors of elements in 
HLW in the separation process for transuranic elements 
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based on DIDPA extraction and oxalic acid stripping: Experi- 
ments on counter-current continuous process, 16:7160 
(R;JP;In Japanese) 
PLUTONIUM FLUORIDES 
Photochemical removal of NpFg and PuFe from UFg gas 
streams, 16:7102 (R;US) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 236 
PLUTONIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
Characteristics of the samples in the FNG fission deposit collec- 
tion, 16:8840 (R;US) 
PMMA 
Crack growth behavior of encapsulation processed SiC-PMMA 
particulate composites, 16:7828 (R;US) 
Microhole formation in polymethyl methacrylate film by heavy 
ion irradiation, 16:7825 (IA;JP) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT MUTATIONS 
See GENE MUTATIONS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAR COMPOUNDS 
Study of the dynamics of the solvatochromism and of the elec- 
tron intramolecular transfer in polar liquids, 16:7883 (R;FR;In 
French) 
POLARIZATION 
An extended model for electron spin polarization in photosyn- 
thetic bacteria, 16:7910 (R;US) 
POLARIZATION-ASYMMETRY RATIO 
Description of Analyzing Power in the Alpha-Particle Transfer 
Reaction, 16:8875 (RA;JP) 
POLARIZED BEAMS 
Accelerating and storing polarized hadron beams, 16:8016 
(R;US) 
Beam line polarimeter for RCNP new facility, 16:8100 (RA;JP;In 
Japanese) 
Experiments with Fermilab polarized proton and polarized an- 
tiproton beams, 16:8605 (R;US) 
Symmetry properties of transition amplitude in polarized heavy 
ion collision, 16:8878 (RA;JP;in Japanese) 
The Fermilab polarized beam facility, 16:8013 (R;US) 
POLARIZED TARGETS 
Development of a hydrogen and deuterium polarized gas target 
for application in storage rings: [Progress report], 16:8059 
(RUS) 
Progress in the chemistry of chromium(V) doping agents used in 
polarized target materials, 16:8029 (R;US) 
Recent developments in laser-driven polarized sources, 
16:8774 (R;US) 
POLLUTANTS 
Vegetation survey of Four Mile Creek wetlands, 16:7227 (R;US) 
POLLUTION 
See also AIR POLLUTION 
WATER POLLUTION 
Distinguishing features of flow in heterogeneous porous media: 
4, Is a more general dynamic description required?, 16:8214 
(R;US) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 
An evaluation of a pre-charging pulse-jet filter for small combus- 
tor particulate control: Project quarterly report, June-August 
1990, 16:6979 (R;US) 
Waste water filtration enhancement, 16:8224 (R;US) 
POLLUTION REGULATIONS 
Global climate change policy issues related to the movement of 
industry from developed to rapidly industrializing countries, 
16:7562 (R;US) 





POLONIUM 210 

Chemical state of 2'°Po and its analogues in the plants, 

16:8476 (IA;SU;in Russian) 
POLONIUM 214 

Model for assessing radiation dose to epithelial cells of the hu- 

man respiratory tract from radon progeny, 16:8492 (R;US) 
POLONIUM 218 
Model for assessing radiation dose to epithelial cells of the hu- 
man respiratory tract from radon progeny, 16:8492 (R;US) 

POLY(ISOBUTYLENE OXIDE) 

See ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 

See POLYVINYLS 
POLYACRYLONITRILE 

See ORGANIC POLYMERS 
POLYCYCLIC AROMATIC HYDROCARBONS 

Abiotic immobilization/detoxification of recalcitrant organics, 
16:8213 (R;US) 

Bile salt surfactants in micellar electrokinetic capillary 
chromatography: Application to hydrophobic molecule sepa- 
rations, 16:7865 (R;US) 

Emission assessment from full-scale co-combustion tests of 
binder- enhanced dRDF pellets and high sulfur coal at Ar- 
gonne National Laboratory, 16:7291 (R;US) 

Fundamental studies with a monodisperse aerosol-based liquid 
chromatography/mass spectrometry interface (MAGIC- 
LC/MS): Progress report, December 1, 1989—November 30, 
1990, 16:7862 (R;US) 

[Electrochemical hydrogenation and hydrogenolysis in aqueous 
media]: Final report, 16:6933 (R;US) 

POLYCYCLIC SULFUR HETEROCYCLES 

The sorption of humic acids to mineral surfaces and their roles 

in contaminant binding, 16:8215 (R;US) 
POLYETHYLENES 

Defect generation and motion in polyethylene-like crystals, ana- 
lyzed by simulation with supercomputers, 16:7808 (R;US) 

Geomembrane special study: Final report (UMTRA Project.), 
16:7257 (R;US) 

POLYMERS 

See also ORGANIC POLYMERS 

Application for continuation of mixed ionic and electronic 
conductivity in polymers: Progress report, January 1, 1990— 
September 31, 1990, 16:7819 (R;US) 

POLYMETHYLMETHACRYLATES 

See PMMA 
POLYNUCLEAR AROMATIC HYDROCARBONS 

See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSTYRENE 

Interdiffusion at the bilayer polymer interface: Evidence for rep- 
tation, 16:7816 (R;US) 

Shock-wave equation-of-state studies at Los Alamos, 16:7727 
(R;US) 

POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHENE 

See POLYETHYLENES 
POLYVINYLS 

See also POLYSTYRENE 

Geomembrane special study: Final report (UMTRA Project.), 
16:7257 (R;US) 

High energy heavy ions modifications of PVDF, 16:7916 (RA;FR) 

PONDEROMOTIVE FORCE 
New method for edge plasma control by RF ponderomotive 
force, 16:9129 (R;JP) 
PONDS 
See also COOLING PONDS 
SETTLING PONDS 
Water quality investigation of Kingston Fossil Plant dry ash 
stacking, 16:7348 (R;US) 
PONDS (COOLING) 
See COOLING PONDS 
POOL TYPE REACTORS 
See also BER-2 REACTOR 


POTASSIUM IONS 


Passive safety of water-cooled pool-type reactors for nuclear 
heating plants, 16:7379 (RA;XA) 
POOLS 
See PONDS 
PORK 
See MEAT 
PORPHYRINS 
See also CHLOROPHYLL 
Charge separation in photoredox reactions: Technical progress 
report, May 1, 1987—July 1, 1990, 16:7912 (R;US) 
Magnetic resonance studies of photo-induced electron transfer 
reactions: Progress report, June 1, 1990-December 31, 
1990, 16:7911 (R;US) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Measurement of the Portsmouth Gaseous Diffusion Plant criti- 
cality accident alarm, 16:7269 (R;US) 
Portsmouth Gaseous Diffusion Plant environmental report for 
1989, 16:7223 (R;US) 
PORTUGAL 
Decree No. 29/88 of 8 September on the national uranium un- 
dertaking, EP (ENU), 16:9314 (1;PT;In Portuguese) 
Decree-law no 348/89 on protection against ionizing radiation, 
16:9318 (I;PT;In Portuguese) 
Elaboration and presentation of a system for utilization of bio- 
mass in Portugal using Danish equipment and technology: 
Draft project, 16:7295 (1;DK;in Danish) 
POSITRON BEAMS 
Positron microanalysis with high intensity beams, 16:8914 (R;US) 
POSITRON CAMERAS 
[New imaging systems in nuclear medicine]: Technical progress 
report, 16:8280 (R;US) 
POSITRON CHANNELING 
Asymmetrical angular dependence of positron radiation during 
resonance dechanneling in superlattices, 16:8993 (IA;SU;In 
Russian) 
POSITRON COMPUTED TOMOGRAPHY 
Quantitation of the human basal ganglia with Positron Emission 
Tomography, 16:8279 (R;US) 
ROC [Receiver Operating Characteristics] study of maximum 
likelihood estimator human brain image reconstructions in 
PET [Positron Emission Tomography] clinical practice: A 
progress report, 16:8416 (R;US) 
POSITRON DECAY 
See BETA-PLUS DECAY 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONIUM 
Type A coherent production of positronium atom by photon in 
crystal, 16:8564 (IA;SU;In Russian) 
Ultrarelativistic positronium transmission through substance, 
16:8996 (IA;SU;In Russian) 
POSITRONS 
Defect dependence of positron lifetimes in oxide superconduc- 
tors, 16:9030 (R;US) 
POST-IRRADIATION THERAPY 
Radioprotection program to attend of radiation accidents, 
16:8455 (R;BR;In Portuguese) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Chemical modification of surface properties, 16:7707 (R;US) 
Steam gasification of carbon: Catalyst properties: [Quarterly re- 
port], September 15—December 14, 1990, 16:6939 (R;US) 
POTASSIUM CHLORIDES 
Direct conversion of methane to C's and liquid fuels: Final 
technical progress report for the period October 1, 1987— De- 
cember 31, 1989, 16:6936 (R;US) 
POTASSIUM IONS 
Theoretical investigation of electron-positive ior/atom interac- 
tions: Progress report, July 1, 1987—March 1, 1990, 16:8558 
(R;US) 
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POTASSIUM OXIDES 


POTASSIUM OXIDES 

Direct conversion of methane to Co's and liquid fuels: Seventh 
quarterly technical progress report, April 1—June 30, 1989, 
16:6935 (R;US) 

Direct conversion of methane to C2's and liquid fuels: Third 
quarterly technical progress report, April 1i—-June 30, 1988, 
16:6934 (R;US) 

Structure and transport properties of 
Ba,_,K,BiO3, 16:7766 (R;US) 

Tunneling spectroscopy measurements on low-leakage junctions 
of Nd; esCeo y5CuO,4_, and Ba; _,KxBiO3, 16:7754 (R;US) 

POTATO PLANT 
See SOLANUM TUBEROSUM 
POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
POTENTIAL BARRIERS 
See POTENTIALS 
POTENTIAL ENERGY 
Shape isomerism at no spin, 16:8832 (R;FR) 
POTENTIALS 
See also NONLOCAL POTENTIAL 
Reliability of nonrelativistic potential models, 16:8689 (R;AT) 
POWER BURST FACILITY USAEC 
See PBF REACTOR 
POWER CONDITIONING CIRCUITS 

Nicke/metal hydride rechargeable battery technology assess- 
ment: prognosis for load-conditioner use, 16:7548 (R;JP;iIn 
Japanese) 

POWER CONDITIONING SYSTEMS 
See POWER CONDITIONING CIRCUITS 
POWER DISTRIBUTION SYSTEMS 

Development of an instantaneous operation type fuse for low 

voltage distribution lines, 16:7527 (R;JP;In Japanese) 
POWER GENERATION 

Columbia River Basin Fish and Wildlife Program Annual Imple- 
mentation Work Plan for fiscal year 1991, 16:7298 (R;US) 

International power projections and capital requirements, 
16:7579 (IA;BR) 

Keys to successful development of nuclear generation, 16:7410 
(IA;BR) 

Power generation test of 6kw class MCFC stack. part 1.: Study 
on pressurized performance and methanation phenomena, 
16:7601 (R;JP;lIn Japanese) 

Status and habitat requirements of white sturgeon populations 
in the Columbia River downstream from McNary Dam: An- 
nual progress report, April 1989—March 1990, 16:7300 (R;US) 

The cost of nuclear power: Argentina experience, 16:7408 
(IA;BR;In Spanish) 

POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 

DER 85: panorama: Progress report, 16:7564 (R;FR;In French) 

Development of autonomous decentralized preventive control 
system.: Cooperation using bidding method and security su- 
pervising, 16:7525 (R;JP;In Japanese) 

Relative test of precision 1989, 16:8158 (1;DK;In Danish) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER SUBSTATIONS 

See also GAS-INSULATED SUBSTATIONS 

Screening level characterization of electrical Substation 411, 
16:8184 (R;US) 

POWER TRANSMISSION 

See also OVERHEAD POWER TRANSMISSION 

Exploration mission enhancements possible with power beam- 
ing, 16:7528 (R;US) 

POWER TRANSMISSION LINES 

Ambient weather model research and development: Final re- 

port, 16:8134 (R;US) 
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Design and cost estimate of an 800 MVA superconducting 
power transmission, 16:7535 (R;US) 

Final environmental assessment: Los Reales 115 kV transmis- 
sion line alternative routes: Tucson aqueduct: Phase B, 
Central Arizona project, 16:7540 (R;US) 

PREDATOR-PREY INTERACTIONS 

Magnitude and dynamics of predation on juvenile salmonids in 
Columbia and Snake River reservoirs: Annual report of re- 
search, 1989-1990, 16:8268 (R;US) 

PREFERRED SPECIES 
Interim reclamation report, Basalt Waste Isolation Project Near 
Surface Test Facility 1990, 16:8210 (R;US) 
PRESSURE (PLASMA) 
See PLASMA PRESSURE 
PRESSURE DROP 

Experimental relationship between the specific resistance of a 
HEPA [High Efficiency Particulate Air] filter and particle diam- 
eters of different aerosol materials, 16:7436 (R;US) 

Testing fritted-end bubblers for tank-level measurement, 
16:7207 (R;US) 

PRESSURE VESSELS 
TMI-2 lower head creep rupture analysis, 16:7466 (R;US) 
PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 
TOR 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 

A metallurgical evaluation of stress corrosion cracking in large 

diameter stainless steel piping, 16:7745 (R;US) 
PRINTED CIRCUITS 

Moisture absorption and bakeout characteristics of rigid-flexible 
multilayer printed wiring boards, 16:7988 (R;US) 

Thermal tests of MC3811 rigid/flex printed wiring boards, 
16:7991 (R;US) 

PROBES 

See also NEUTRON PROBES 

Field testing of a probe to measure fouling in an industrial flue 
gas stream, 16:7645 (R;US) 

PROCESS SOLUTIONS 
Electrochemical control of brightener in acid copper sulfate plat- 
ing solutions: Final report, 16:7907 (R;US) 

PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (ORES) 

See ORE PROCESSING 
PRODUCTION 

Operation optimization for LOCUS, 16:7648 (1;DK;In Danish) 
PRODUCTION (BEAM) 

See BEAM PRODUCTION 
PRODUCTION (ISOTOPE) 

See ISOTOPE PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTION LOGGING 

16:7035 (PA;CA;In French) 
PRODUCTION REACTORS 

See also SPECIAL PRODUCTION REACTORS 

A fast shutdown system for SRS [Savannah River Site] reactors, 
16:7521 (R;US) 

A model for transient analysis of a multiple-medium confinement 
filter system, 16:7519 (R;US) 

Aluminum/uranium fuel foaming/recriticality considerations for 
production reactor core-melt accidents: Revision 1, 16:7522 
(R;US) 

Computational optimization of a novel venturi meter for an up- 
flow reactor cooling system, 16:7458 (R;US) 

Downflow dryout in a heated ribbed vertical annulus with a co- 
sine power profile (Results from test series ECS-2, WSR, and 
ECS-2cE), 16:7453 (R;US) 

Loss-of-coolant accident analysis of the Savannah River new 
production reactor design, 16:7513 (R;US) 





Machinery Vibration Monitoring Program at the Savannah River 
Site, 16:7350 (R;US) 

Modifications to MELCOR for the analysis of heavy-water mod- 
erated, U-A1 fuel reactors, 16:7517 (R;US) 

New Production Reactors Program Plan, 16:7451 (R;US) 

Steady-state and loss-of-pumping accident analyses of the Sa- 
vannah River new production reactor representative design, 
16:7512 (R;US) 

PROGRAM MANAGEMENT 

Uranium Mill Tailings Remedial Action (UMTRA) Project (UM- 

TRA project), 16:7250 (R;US) 
PROGRAMMING 

Bilingual parallel programming, 16:9260 (R;US) 

Computer code conversion using HISTORIAN, 16:9266 (R;JP;In 
Japanese) 

PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROJECTILES 
Simulations of hypervelocity impacts by smoothed particle hy- 
drodynamics, 16:8132 (R;US) 
PRONGS 
See PARTICLE TRACKS 
PROPANE 

Winter fuels report, week ending December 14, 1990 (Contains 
glossary), 16:7061 (R;US) 

Winter fuels report, week ending December 21, 1990 (Contains 
glossary), 16:7062 (R;US) 

Winter fuels report, week ending December 28, 1990 (Contains 
glossary), 16:7063 (R;US) 

Winter fuels report, week ending December 7, 1990 (Contains 
glossary), 16:7060 (R;US) 

PROPANOLS 

Digit switch evaluations and capillary IPA [isopropyl alcohol] 

study, 16:7987 (R;US) 
PROPULSION SYSTEMS 

A case for Mars: A case for nuclear thermal rockets, 16:7459 
(R;US) 

A preliminary stage configuration for a low pressure nuclear 
thermal rocket (LPNTR), 16:7460 (R;US) 

Nonequilibrium diagnostics of plasma thrusters, 16:7899 (R;US) 

PROPYL ALCOHOLS 
See PROPANOLS 
PROSTATE 
Radical radiotherapy in prostatic carcinoma, 16:8297 (IA;ZA) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEIN STRUCTURE 

Imaging Plate, a two dimensional detector, in modem protein 
crystallography using synchrotron radiation, 16:8275 (IA;JP;In 
Japanese) 

PROTEINS 

Biopolymers and x-ray solution scattering: Is it useful in struc- 
tural research?, 16:8276 (IA;JP;in Japanese) 

Capillary electrokinetic separations: Influence of mobile phase 
composition on performance, 16:7864 (R;US) 

Imaging Plate, a two dimensional detector, in modem protein 
crystallography using synchrotron radiation, 16:8275 (IA;JP;In 
Japanese) 

PROTO-CLEO STELLARATORS 

Diverted particle-flux studies in the IMS and Proto-Cleo stellara- 

tors, 16:9197 (RA;JP) 
PROTON BEAMS 

An operational description of the compact and tunable LEP spin 
rotator, 16:8055 (R;US) 

Experiments with Fermilab polarized proton and antiproton 
beams, 16:8012 (R;US) 

Physics with one GeV neutron beams at the Saturne syn- 
chrotron, 16:8749 (R;FR) 

PROTON BLOCKING 
See PROTON CHANNELING 


PROTON REACTIONS 
Polarization-Asymmetry Ratio 


PROTON CHANNELING 
Channeling and quasi-channeling in bent crystals, 16:8961 
(IA;SU;In Russian) 
Empirical expressions for basic parameters of plane channeling, 
16:8944 (IA;SU;In Russian) 
On polarization of e+ passed with small energy losses through 
a bent crystal, 16:8942 (IA;SU;In Russian) 
Orientation dependence of volumetric capture of high energy 
protons in bent crystals, 16:8963 (IA;SU;in Russian) 
Volumetric reflection by a bent crystal under slow extraction of a 
beam from accelerator, 16:8962 (IA;SU;In Russian) 
PROTON REACTIONS 
Bethe-Salpeter Equation 
Medium effects in nucleon-nucleus elastic scattering with Dirac 
approach, 16:8880 (RA;JP;in Japanese) 
Delta Baryons 
The theory for the two-and three-nucleon systems with pion pro- 
duction, 16:8708 (RA;JP) 
Deuterium Target 
Experiments on the decay modes of the 7 meson, 16:8612 
(R;FR;In French) 
Dibaryons 
The theory for the two-and three-nucleon systems with pion pro- 
duction, 16:8708 (RA;JP) 
Elastic Scattering 
Depolarization in p-'5N elastic scattering and large tensor spin- 
spin interaction, 16:8792 (RA;JP) 
Fission 
Effective cross section of bismuth fission induced by radiation of 
target bombarded by intermediate energy protons, 16:8835 
(IA;SU;In Russian) 
impulse Approximation 
Multiple scattering contributions to the RIA optical potential for 
proton-nucleus elastic scattering, 16:8879 (RA;JP) 
Inelastic Scattering 
Asymmetry of spin-flip of polarized protons in the inelastic scat- 
tering to the first 2* states of “Ti and 5°Ti, 16:8877 (RA;JP) 
Excitation of the isoscalar 2— state in the '°O(p,p’) reaction at 
Ep = 65 MeV, 16:8790 (RA;JP) 
Lithium 6 Target 
The measurement of inplane polarization transfer coefficients in 
SLi(p,p’)reaction at Ep = 65 MeV, 16:8791 (RA;JP) 
Magnesium 24 Target 
Measurements of inplane polarization transfer coefficient in 
24Mg(p,p’)reaction at Ep = 65 MeV, 16:8800 (RA;JP) 
Multiple Scattering 
Multiple scattering contributions to the RIA optical potential for 
proton-nucleus elastic scattering, 16:8879 (RA;JP) 
Neutron Detection 
n-p-y Bremsstrahlung below 210 MeV bombarding energy, 
16:8896 (R;FR) 
Nuclear Fragmentation 
Nuclear fragmentation, 16:8845 (R;BR) 
Nuclear Matter 
Medium effects in nucleon-nucleus elastic scattering with Dirac 
approach, 16:8880 (RA;JP;in Japanese) 
Nuclear Reaction Yield 
A new semi-empirical formula for spallation and fragmentation 
reactions induced by high-energy protons, 16:8849 (R;FR) 
Optical Models 
Inelastic scattering of proton, =He and “He at 30 MeV/nucleon, 
16:8831 (RA;JP;In Japanese) 
Oxygen 16 Target 
Excitation of the isoscalar 2— state in the '©O(p,p’) reaction at 
Ep = 65 MeV, 16:8790 (RA;JP) 
Photon Emission 
High energy photons production in nuclear reactions, 16:8895 
(R;FR) 
n-p-y Bremsstrahlung below 210 MeV bombarding energy, 
16:8896 (R;FR) 
Polarization-Asymmetry Ratio 
Measurements of inplane polarization transfer coefficient in 
24Mig(p,p')reaction at Ep = 65 MeV, 16:8800 (RA;JP) 
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The measurement of inplane polarization transfer coefficients in 

®Li(p,p’)reaction at Ep = 65 MeV, 16:8791 (RA;JP) 
Polarized Beams 

Asymmetry of spin-flip of polarized protons in the inelastic scat- 

tering to the first 2* states of “®Ti and 5°Ti, 16:8877 (RA;JP) 
Proton Detection 

n-p-y Bremsstrahlung below 210 MeV bombarding energy, 

16:8896 (R;FR) 
Quadrupole Moments 

Inelastic scattering of proton, "He and “He at 30 MeV/nucleon, 

16:8831 (RA;JP;In Japanese) 
Spallation Fragments 

A new semi-empirical formula for spaliation and fragmentation 

reactions induced by high-energy protons, 16:8849 (R;FR) 
Spin Orientation 

Depolarization in p-'N elastic scattering and large tensor spin- 

spin interaction, 16:8792 (RA;JP) 
PROTON-ANTIPROTON INTERACTIONS 

A compilation of jet finding algorithms, 16:8685 (R;US) 

Experiments with Fermilab polarized proton and polarized an- 
tiproton beams, 16:8605 (R;US) 

Hadron collider physics at the Cern SPS, 16:8642 (R;FR) 

Measurement of the inclusive production cross section of J/Y in 
collisions proton-proton and antiproton-proton at ,/S = 24.3 
GeV, 16:8632 (R;CH;In French) 

Results from hadron colliders, 16:8628 (R;US) 

Search for the weak intermediate bosons at the CERN pp col- 
lider, 16:8615 (R;CH) 

PROTON-PROTON INTERACTIONS 

Measurement of the inclusive production cross section of J/Y in 
collisions proton-proton and antiproton-proton at ,/S = 24.3 
GeV, 16:8632 (R;CH;In French) 

Study of the nucleon-nucleon inelastic channels in the pp—+2— X 
reaction and search for the isospin 2 dibaryons resonances, 
16:8638 (R;FR;In French) 

PROTOPLASTS 

See PLANT CELLS 
PSI RESONANCES 

See MESONS 
PSI-3105 RESONANCES 

See J PSI-3097 MESONS 
PSI-4300 RESONANCES 

See MESONS 
PUBLIC ATTITUDES 

See PUBLIC OPINION 
PUBLIC OPINION 

The nuclear paradox, 16:7575 (IA;BR;In Spanish) 
PULMONARY CANCER 

See CARCINOMAS 
PULMONARY LAVAGE 

See LUNGS 
PULPS 

See SLURRIES 
PULSE COLUMNS 

See EXTRACTION COLUMNS 
PULSE COMBUSTORS 

Development of a pulse coal combustor for industrial applica- 
tions: Phase 1, Final report, 16:6999 (R;US) 

Reduction of NO, and SO, emissions from coal burning pulse 
combustors: Quarterly technical progress report, April 1, 
1990—June 30, 1990, 16:6976 (R;US) 

PULSE GENERATORS 

Development of long life pulse power supply for copper vapor 
laser.: Full power operation and laser oscillation, 16:7978 
(R;JP;In Japanese) 

PULVERIZED FUEL ASH 

See FLY ASH 

PUREX PROCESS 

Description of design and operating procedures of small scale 
pulsed columns for experimental study on extraction process 
under abnormal conditions, 16:7108 (R;JP;In Japanese) 
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PURINES 
The role of purine degradation in methane biosynthesis and en- 
ergy production in Methanococcus vannielii: Progress report, 
March 1, 1990—February 28, 1991, 16:8419 (R;US) 


PWBA 
See BORN APPROXIMATION 


PWR TYPE REACTORS 

See also ANGRA-2 REACTOR 
BEZNAU-2 REACTOR 
MIDLAND-1 REACTOR 
RANCHO SECO-1 REACTOR 
SAVANNAH REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
SHIPPINGPORT REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
ZION-2 REACTOR 


After-Heat Removal 
A new passive decay heat removal system using the separated 
type heat pipes, 16:7377 (RA;XA) 
Blackouts 
Closeout of IE Bulletin 80-15: Possible loss of Emergency Notifi- 
cation System (ENS) with loss of offsite power, 16:7501 (R;US) 


Burnup 
Development of an extended burnup Mark B design: Thirteenth 
progress report, July 1987—December 1989 and project sum- 
mary, 16:7365 (R;US) 
Containment 
Integrated thermal-hydraulic analysis with the CONTAIN code, 
16:7511 (R;US) 
District Heating 
Design implementation of AST-500 passive safety principles, 
16:7378 (RA;XA) 
Fuel Cycle 
Impact of boron history on physics parameters of PWR fuel as- 
semblies, 16:7385 (RA;CH) 
PWR core follow calculations using the ELCOS code system, 
16:7384 (RA;CH) 
Fuel Elements 
Experience with non-fuel-bearing components in LWR [light- 
water reactor] fuel systems, 16:7360 (R;US) 
Hot cell examination of gadolinia lead test assembly rods after 
one cycle of irradiation, 16:7364 (R;US) 
Heterogeneous Reactor Cores 
Modelling of the surroundings of MOX fuel in PWRs, 16:7386 
(RA;CH) 
Ice Condensers 
Integrated thermal-hydraulic analysis with the CONTAIN code, 
16:7511 (R;US) 
Loss Of Coolant 
Recalculation of simulated post-scram core power decay curve 
for use in ROSA-IV/LSTF experiments on PWR small-break 
LOCAs and transients, 16:7474 (R;JP) 
Modifications 
Advanced reactors in France, 16:7369 (RA;XA) 
SPWR (System-integrated PWR) concept and its passive safety 
features, 16:7375 (RA;XA) 
Power Losses 
Closeout of IE Bulletin 80-15: Possible loss of Emergency Notifi- 
cation System (ENS) with loss of offsite power, 16:7501 (R;US) 
Reactor Accidents 
Accident management on french PWRS, 16:7462 (R;FR) 
Reactor Components 
Experience with non-fuel-bearing components in LWR [light- 
water reactor] fuel systems, 16:7360 (R;US) 





Reactor Cooling Systems , 

COMMIX-1C: A_ three-dimensional transient single-phase 
computer program for thermal-hydraulic analysis of single- 
component and multicomponent engineering systems: 
Volume 1, Equations and numerics, 16:7381 (R;US) 

COMMIX-1C: A_ three-dimensional transient single-phase 
computer program for thermal-hydraulic analysis of single- 
component and multicomponent engineering systems: User's 
guide and manual: Volume 2, 16:7382 (R;US) 

Reactor Decommissioning 

Radionuclide characterization of reactor decommissioning 
waste and spent fuel assembly hardware: Progress report, 
16:7502 (R;US) 

Reactor Licensing 

ABWR [advanced boiling water reactor] Design Verification Pro- 
gram: Annual progress report, October 1, 1989-September 
30, 1990, 16:7398 (R;US) 

Reactor Protection Systems 

A new passive decay heat removal system using the separated 
type heat pipes, 16:7377 (RA;XA) 

Behaviour analysis of AC-600 passive safety systems, 16:7374 
(RA;XA) 

Design implementation of AST-500 passive safety principles, 
16:7378 (RA;XA) 

French concepts of "passive safety”, 16:7373 (RA;XA) 

Identification and characterization of passive safety system and 
inherent safety feature building blocks for advanced light- 
water reactors, 16:7359 (RA;XA) 

Passive reactor development in the United States of America, 
16:7368 (RA;XA) 

Passive systems for light water reactors, 16:7357 (RA;XA) 

Research and development of next generation light water reac- 
tors in Japan, 16:7355 (RA;XA) 

SPWR (System-integrated PWR) concept and its passive safety 
features, 16:7375 (RA;XA) 

Reactor Safety 

Advanced reactors in France, 16:7369 (RA;XA) 

Passive reactor development in the United States of America, 
16:7368 (RA;XA) 

Passive safety features in current and future water cooled reac- 
tors: Proceedings of a technical committee meeting held in 
Moscow, 21-24 March 1989, 16:7472 (R;XA) 

The role of passive and inherent safety properties in 
Siemens/KWU nuclear power plants, 16:7356 (RA;XA) 

Risk Assessment 

Evaluation of severe accident risks: Quantification of major in- 
put parameters: Expert opinion elicitation on in-vessel issues, 
16:7490 (R;US) 

MELCOR 1.8.0: A computer code for nuclear reactor severe ac- 
cident source term and risk assessment analyses, 16:7504 
(R;US) 

Rod Ejection Accidents 

Three-dimensional space-time dependent analysis of a rod 

ejection accident in a PWR, 16:7509 (RA;CH) 
Safety 

Identification and characterization of passive safety system and 
inherent safety feature building blocks for advanced light- 
water reactors, 16:7359 (RA;XA) 

Safety Engineering 

Passive safety features in current and future water cooled reac- 
tors: Proceedings of a technical committee meeting held in 
Moscow, 21-24 March 1989, 16:7472 (R;XA) 

Source Terms 

MELCOR 1.8.0: A computer code for nuclear reactor severe ac- 
cident source term and risk assessment analyses, 16:7504 
(R;US) 

Spent Fuels 

Results from long-term dissolution tests using oxidized spent 

fuel, 16:7185 (R;US) 
PYRIDINE 

Adsorption of pyridine by combusted oil shale, 16:7093 (R;US) 

Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 


QUARKONIUM 


Kinetic pathways to soot formation: Progress report, July 1, 
1988—June 30, 1991, 16:7924 (R;US) 

Macromolecular coal structure as revealed by novel diffusion 
tests: Final technical report, 15 September 1987-14 Septem- 
ber 1990, 16:6958 (R;US) 

PYRITE 
Comminution employing liquid nitrogen pretreatments: Final re- 
port, January 1, 1989-August 31, 1990, 16:6927 (R;US) 
PYRITES 
See PYRITE 
PYROLYSIS PRODUCTS 

See also CHARS 

Kinetics of coal pyrolysis: Volume 1, Sections 1-5: Final report, 
16:6932 (R;US) 

PYROPHOSPHATES 

Key structure-activity relationships in the vanadium phosphorus 

oxide catalyst system, 16:7833 (R;US) 
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QUANTUM CHROMODYNAMICS 
A short review of hadronic cascade transitions in heavy quarko- 
nia, 16:8676 (R;FR) 
Do gluons condense at finite temperature?, 16:8707 (R;DK) 
Nuclear physics on a hypersphere, 16:8675 (R;FR) 
QCD on the connection machine, 16:8738 (R;US) 
QCD with dynamical Wilson fermions, 16:8703 (R;US) 
Recent results from hadron colliders, 16:8627 (R;US) 
QUANTUM ELECTRODYNAMICS 
Higher order leading logarithmic QED corrections to deep in- 
elastic ep scattering of very high energies, 16:8679 (R;DE) 
Left-right asymmetry and minimal coupling, 16:8732 (R;BR) 
Strong coupling QED with two fermionic flavors, 16:8673 (R;US) 
Strong-field quantum-electrodynamic processes in aligned crys- 
tals, 16:8651 (RA;FR) 
The influence of the nuclear shape and of the muonic vacuum 
polarization on strongly bound electrons, 16:8562 (R;DE) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 
A relativistic theory for continuous measurement of quantum 
fields, 16:9044 (R;HU) 
Correlation functions for the 6 system from the sewing tech- 
nique, 16:8741 (R;DK) 
General properties of vertices with two Ramond or twisted 
states, 16:8740 (R;DK) 
QUANTUM FLUIDS 
See also HELIUM Il 
Neutron studies of liquid and solid helium: Progress report, May 
1, 1986—April 30, 1987, 16:8593 (R;US) 
QUANTUM GRAVITY 
Analysis of inflation driven by a scalar field and a curvature- 
squared term, 16:8538 (R;DK) 
Ghost number anomaly in the Polyakov’s light-cone gauge, 
16:9055 (R;JP) 
How many ‘times’ do we have in quantum gravity?: A path- 
integral approach, 16:9056 (R;JP) 
QUANTUM MECHANICS 
Localization of eigenfunctions around periodic orbits and the or- 
der to chaos transition, 16:9049 (R;DK) 
Relativistic virial theorems, 16:9033 (R;AT) 
The Berry's connection, 16:9040 (R;FR;In French) 
The many facets of entropy, 16:9053 (R;AT) 
Topological field theory: zero-modes and renormalization, 
16:8734 (R;FR) 
QUARKONIUM 
See also CHARMONIUM 
A bridge between the gluen condensate and potential models, 
16:8718 (R;AT) 
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A short review of hadronic cascade transitions in heavy quarko- 
nia, 16:8676 (R;FR) 
QUARKS 
From fundamental fields to constituent quarks and nucleon form 
factors?, 16:8678 (R;US) 
Heavy quarks - experimental, 16:8652 (RA;US) 
Mechanisms of CP violation in gauge theory and the recent de- 
velopments, 16:8688 (R;US) 
Recent developments in neutron electric dipole moment and re- 
lated CP violating quantities, 16:8687 (R;US) 
Recent results from TRISTAN, 16:8663 (RA;US) 
Reliability of nonrelativistic potential models, 16:8689 (R;AT) 
Scaling mass parameters of hadrons, quarks and subquarks, 
16:8693 (R;JP) 
Search for the top quark at UA1, 16:8658 (RA;US) 
The theory of heavy flavor production, 16:8710 (RA;US) 
QUASI PARTICLES : 
See also PHONONS 
SOLITONS 
Quasi-particle concept: relativistic aspects, 16:8867 (R;FR;In 
French) 
QUINONE 
See BENZOQUINONES 
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R CODES 
R5FORCE/MODS3s: A program to compute fluid induced forces 
using hydrodynamic output from the RELAPS/MODS code, 
16:7421 (R;US) 
R REACTOR 
Effect of pH and oxygen on stress corrosion cracking of stain- 
less steel in reactor moderator service, 16:7452 (R;US) 
R-1650 RESONANCES 
See MESONS 
RADAPPERTIZATION 
See RADIOSTERILIZATION 
RADAR 
Fluxless laser soldering of radar housings, 16:7943 (R;US) 
RADIANT HEAT TRANSFER 
Radiating heat transfer in the power boiler downtake gas duct 
when firing high-ash coal, 16:7023 (RA;Fl) 
RADIATION ACCIDENTS 
Agreement between the Swiss Federal Council and the Govern- 
ment of the French Republic on exchange of information in 
case of an accident that might have radiological conse- 
quences, 16:9330 (1;CH;In French) 
Ordinance on the National Emergency Station, 16:9328 (1;CH;In 
French) 
Radiation effect calculation means of the Crisis Technical Cen- 
ter of the Nuclear Safety and Protection Institut, 16:9296 
(R;FR;In French) 
Radioprotection program to attend of radiation accidents, 
16:8455 (R;BR;In Portuguese) 
RADIATION BUILDUP 
See BUILDUP 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
GRAVITATIONAL WAVE DETECTORS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
PHOTOGRAPHIC FILM DETECTORS 
SCINTILLATION COUNTERS 
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Analysis of the background noise of field effect transistors in 
MOS complementary technology and application in the con- 
struction of a current-sensitive integrated amplifier, 16:8072 
(R;FR;In French) 
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16:8091 (R;FR;In French) 

Construction and test of a superconducting phase-transition 
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of the Tore Supra tokamak, 16:9085 (R;FR;In French) 

First results from MACRO [Monopole Astrophysics Cosmic Ray 
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Measurements of the Z boson resonance parameters at SLC, 
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port, June 1989—May 1990, 16:8077 (R;US) 

Recent results from the UA2 experiment at the CERN pp col- 
lider, 16:8659 (RA;US) 

Search for the top quark at UA1, 16:8658 (RA;US) 

RADIATION DOSE DISTRIBUTIONS 

See also TEMPORAL DOSE DISTRIBUTIONS 

Decrease of estimation errors in planning of radiotherapy, 
16:8386 (IA;SU;In Russian) 

RADIATION DOSEMETERS 

See DOSEMETERS 

RADIATION DOSES 

Considerations of beta and electron transport in internal dose 
calculations, 16:8449 (R;US) 

Considerations of beta and electron transport in internal dose 
calculations: Progress report, 16:8450 (R;US) 

Contribution to the study of a dosimetric system adapted to the 
utilization of ionization processes in food and agroindustry, 
16:8428 (R;FR;In French) 

Control room habitability system review models, 16:7507 (R;US) 

Determination of local doses created by radioisotopes following 
electron capture or converted isomer transition, 16:8908 
(IA;SU;In Russian) 

RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 

Roentgenoradionuclide diagnosis of regional lymph flow distur- 
bances in radiation injuries of soft tissues, 16:8377 (IA;SU;In 
Russian) 

RADIATION MONITORING 

See also PERSONNEL MONITORING 

Radiation effect calculation means of the Crisis Technical Cen- 
ter of the Nuclear Safety and Protection Institut, 16:9296 
(R;FR;In French) 

RADIATION MONITORS 

Conception and optimisation of a new apparatus for the radioac- 
tive aerosols alpha emitters measurement in real time, 
16:8088 (R;FR;In French) 

RADIATION PROTECTION 

1989 annual work report of the KFA Department for Safety and 
Radiation Protection, 16:9252 (R;DE;in German) 

Code of practice for radiological protection in dentistry, 16:8288 
(I;1E) 

Decree-law no 348/89 on protection against ionizing radiation, 
16:9318 (1;PT;In Portuguese) 

Practices and priorities for radiation protection in a facility for 
technical development of the peaceful use of nuclear energy, 
16:7264 (|;BR;In Portuguese) 

Radiation protection in the Marcilio Dias Naval Hospital during 
the arrived of the victims of the accident in Goiania, 16:8286 
(R;BR;In Portuguese) 

Radioprotection in cyclotron and radioisotopes production labo- 
ratories, 16:7263 (1;BR;in Portuguese) 

Radioprotection program to attend of radiation accidents, 
16:8455 (R;BR;In Portuguese) 





RADIATION PROTECTION LAWS 
Pakistan nuclear safety and radiation protection ordinance- 
1984, 16:9311 (I;PK) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCE IMPLANTS 
lodine 125 implants of the lip and cheek, 16:8310 (IA;ZA) 
RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

Linearization algorithms for line transfer, 16:8588 (R;US) 

The All Particle Monte Carlo method: Atomic data files, 16:9025 
(R;US) 

RADIATIVE CAPTURE 

See CAPTURE 

RADIATORS 

Construction and testing of advanced ceramic fabric radiator 

components to 1000 K, 16:7961 (R;US) 
RADICALS 

See also HYDROXYL RADICALS 

The free-radical and ion chemistry of volatile silanes, germanes 
and phosphines: Annual informal technical report, September 
1, 1989-June 30, 1990, 16:7894 (R;US) 

RADICIDATION 

International document on food irradiation, 16:8427 (R;SY;In 
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An exposure chamber for acute aerosol and gas inhalation ex- 
periments, 16:8453 (R;IT) 

Revision of the ICRP dosimetric model for the human respira- 
tory tract, 16:8490 (R;US) 

RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 

RADIOACTIVE EFFLUENTS 

Experimental relationship between the specific resistance of a 
HEPA [High Efficiency Particulate Air] filter and particle diam- 
eters of different aerosol materials, 16:7436 (R;US) 

RADIOACTIVE GASEOUS WASTES 

See GASEOUS WASTES 

RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

1988 Hanford riverbank springs characterization report, 16:8241 
(R;US) 

Analysis of offsite Emergency Planning Zones (EPZ) for the 
Rocky Flats Plant: Phase 2, Interim EPZ analysis maximum 
credible accident, 16:7270 (R;US) 

Comparison of airborne detection methods of fragments of reac- 
tor supplied satellites, 16:8097 (R;AT;In German) 

Paducah Gaseous Diffusion Plant environmental report for 
1989, 16:7222 (R;US) 

Parameters influencing RAM [radioactive materials] transport 
package seal behavior, 16:7945 (R;US) 

Portsmouth Gaseous Diffusion Plant environmental report for 
1989, 16:7223 (R;US) 

Project Management Plan: Final, 16:7251 (R;US) 

Summary report on reprocessing evaluation of selected inactive 
uranium mill tailings sites, 16:7236 (R;US) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 

Alternate site selection process for UMTRA [Uranium Mill Tail- 
ings Remedial Action] project sites, 16:7557 (R;US) 

Characterization and compatibility of low and intermediate level 
waste forms, 16:7148 (RA;XA) 

Directions in low-level radioactive waste management: A brief 
history of commercial low-level radioactive waste disposal, 
16:7127 (R;US) 

Engineering feasibility analysis for in-situ stabilization of Burrell 
Township site residues (UMTRA), 16:7241 (R;US) 

Equilibrium concept for the assessment of the actinide release 
from waste forms into salt brines, 16:7155 (RA;XA) 


RADIOACTIVE WASTES 


Evaluation of waste forms and packages from the Paks Nuclear 
Power Plant, 16:7152 (RA;XA) 
Preparation of delisting petition for SRS [Savannah River Site] raw 
materials waste sludge—Mixed F006 waste, 16:7209 (R;US) 
Remote sensing and hydrologic modeling of arid watersheds: A 
scale analysis: Final report, July 15, 1986—August 31, 1990, 
16:7218 (R;US) 

Waste characterization and related administrative procedures, 
16:7156 (RA;XA) 


RADIOACTIVE WASTE FACILITIES 

See also WIPP 

A comparison between simple and detailed methods for analyz- 
ing releases of radionuclides to ground water from low-level 
waste facilities, 16:7194 (R;US) 

An analysis of repository waste-handling operations, 16:7189 
(R;US) 

An update on the quality assurance for the waste vitrification 
plants, 16:7208 (R;US) 

Approaches to LLW disposal site selection and current progress 
of host states, 16:7139 (R;US) 

Characteristics of low-level radioactive waste disposed during 
1987-1989 (Richland, Barnwell, and Beatty Facilities.), 
16:7172 (R;US) 

Human factors engineering for the TERF [Tritium Emissions Re- 
duction Facility] project, 16:7171 (R;US) 

Interim reclamation report, Basalt Waste Isolation Project Near 
Surface Test Facility 1990, 16:8210 (R;US) 

Overview of a performance assessment methodology for low- 
level radioactive waste disposal facilities, 16:7195 (R;US) 


RADIOACTIVE WASTE MANAGEMENT 

A demonstration of remote survey and characterization of a 
buried waste site using the SRIP [Soldier Robot Interface 
Project] testbed, 16:7124 (R;US) 

Engineering study for the treatment of spent ion exchange resin 
resulting from nuclear process applications, 16:7203 (R;US) 

Experience with non-fuel-bearing components in LWR [light- 
water reactor] fuel systems, 16:7360 (R;US) 

Information services directory, 16:7135 (R;US) 


RADIOACTIVE WASTE PROCESSING 

Defense Waste Processing Facility: Geotechnical information, 
16:7226 (R;US) 

High level-low lovel wastes mixing: Feasibility study re: ITREC 
(Italy) wastes, 16:7145 (R;IT;In Italian) 

Improvement of existing solidification procedures for radioactive 
wastes from nuclear power plants. Trial operation of the 
MESA-S line calciner at the Dukovany nuclear power pliant on 
an active scale, 16:7159 (IA;CS;In Czech) 

Transmutation and implantation for a disposition of radioactive 
nuclide in nuclear wastes, 16:7158 (IA;JP) 


RADIOACTIVE WASTE STORAGE 

Order of 30 December 1988 in development of Royal Decree 
1522/1984, issued on 14 July, authorizing the constitution of 
the company Empresa Nacional de Residues Radiactivos, SA 
(ENRESA), 16:9315 (I;ES) 

Results from long-term dissolution tests using oxidized spent 
fuel, 16:7185 (R;US) 

Uncertainties in container failure time predictions, 16:7184 (R;US) 

Uncertainties in the effects of burnup and their impact on criti- 
cality safety licensing criteria, 16:7118 (R;US) 


RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
A demonstration of remote survey and characterization of a 
buried waste site using the SRIP [Soldier Robot Interface 
Project] testbed, 16:7124 (R;US) 
Analysis of frit by sodium peroxide fusion and flow injection 
analysis, 16:7205 (R;US) 
Basic research for environmental restoration, 16:7235 (R;US) 
Engineering feasibility analysis for in-situ stabilization of Burrell 
Township site residues (UMTRA), 16:7241 (R;US) 
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RADIOACTIVE WASTES 


Engineering feasibility analysis for in-situ stabilization of 
Canonsburg residues (UMTRA project), 16:7238 (R;US) 

Hanford Waste Vitrification Plant Dangerous Waste Permit Ap- 
plication: Revision 1: Volume 1, 16:7132 (R;US) 

Hanford Waste Vitrification Plant Dangerous Waste Permit Ap- 
plication: Revision 1: Volume 2, 16:7133 (R;US) 

Improvement of existing solidification procedures for radioactive 
wastes from nuclear power plants. Trial operation of the 
MESA-S line calciner at the Dukovany nuclear power plant on 
an active scale, 16:7159 (IA;CS;In Czech) 

Integrated data base for 1990: US spent fuel and radioactive 
waste inventories, projections, and characteristics: Revision 
6, 16:7134 (R;US) 

Joint seismic, hydrogeological, and geomechanical investiga- 
tions of a fracture zone in the Grimsel Rock Laboratory, 
Switzerland, 16:7165 (R;US) 

LLNL waste minimization program plan: Revision 1, 16:7196 
(R;US) 

Lessons learned from radioactive/mixed waste analyses at 
EG&G Idaho, Inc., 16:7141 (R;US) 

Method for accelerated leaching of solidified waste, 16:7120 
(R;US) 

P-waves imaging of the FRI and BK zones at the Grimsel Rock 
Laboratory, 16:7167 (R;US) 

Process equipment waste and process waste liquid collection 
systems: Environmental assessment: Final, 16:8183 (R;US) 

The application of moment methods to the analysis of fluid elec- 
trical conductivity logs in boreholes, 16:7169 (R;US) 

The physical properties and chemical composition of the gas 
within the free volume of canistered waste forms, 16:7216 
(R;US) 

Vegetation survey of Four Mile Creek wetlands, 16:7227 (R;US) 

RADIOACTIVITY TRANSPORT 
Data used for safety assessment of reprocessing facilities, 
16:7107 (R;JP;In Japanese) 

RADIOASSAY 

See also RADIOIMMUNOASSAY 

Expert system for transuranic waste assay, 16:7211 (R;US) 
RADIOCARBON DATING 

See CARBON 14 
RADIOCRYSTALLOGRAPHY 

See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 

See DIAGNOSIS 

NUCLEAR MEDICINE 

RADIOECOLOGY 

Niedersaechsisches Institut fuer Radiooekologie. Annual report 

1989, 16:8191 (I;DE;ln German) 

RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHS 

See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOIMMUNOASSAY 

Thyroid hormone levels in blood serum in patients with liver cir- 

thosis, 16:8347 (IA;SU;In Russian) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also ALPHA DECAY RADIOISOTOPES 
BETA DECAY RADIOISOTOPES 
NEUTRON-DEFICIENT ISOTOPES 

Comparative evaluation of several small mammal species as 
monitors of heavy metals, radionuclides, and selected organic 
compounds in the environment, 16:8503 (R;US) 

Considerations of beta and electron transport in internal dose 
calculations, 16:8449 (R;US) 

Considerations of beta and electron transport in internal dose 
calculations: Progress report, 16:8450 (R;US) 
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Engineering study for the treatment of spent ion exchange resin 
resulting from nuclear process applications, 16:7203 (R;US) 
Induced radioactivity of elements irradiated in FFTF/MOTA and 
EBR-2, 16:9235 (R;US) 
Methodology used to compute maximum potential doses from 
ingestion of edible plants and wildlife found on the Hanford 
Site, 16:8209 (R;US) 
RADIOLOGICAL PERSONNEL 
Operation Cornerstone onsite radiological safety report for an- 
nounced nuclear tests, October 1988-September 1989, 
16:8129 (R;US) 
Patient education and the radiographer, 16:8299 (IA;ZA) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETRIC GAGES 
The influence of relative humidity on the dust measurement with 
the FH 62 I-N [1 m°.h—"]. Comparison of the standard filter 
GF10 with a hydrophobe filter material GF10 HY, 16:8152 
(1A;DE;In German) 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
Imaging of lung vessels with the help of monoclonal against an- 
giotensotransforming enzyme labelled with In''’, 16:8471 
(IA;SU;In Russian) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 


RADIONUCLIDE MIGRATION 

Control of radioisotope removal by plants in conditions of con- 
taminated polygon, 16:7225 (IA;SU;In Russian) 

Fungi ability to strontium-90 and cesium-137 extraction, 
16:8481 (IA;SU;In Russian) 

Introduction and preparation of the nuclear fuel cycle facility risk 
analysis code: STAR, 16:9267 (R;JP;in Japanese) 

Modeling the behaviour of 137Cs, 134Cs and 90Sr in lake sys- 
tems. Results of a research carried out using radioactivity 
measurement data collected following the Chernobyl acci- 
dent, 16:8230 (R;IT) 

Statistical uncertainty analysis of radon transport in nonisother- 
mal, unsaturated soils, 16:8211 (R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 

See RADIONUCLIDE KINETICS 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPASTEURIZATION 

See RADICIDATION 
RADIOPHARMACEUTICALS 

Experimental and clinical evaluation of  '25}- 
radiopharmaceuticals, 16:8352 (IA;SU;In Russian) 

Proceedings of workshop on ‘boron chemistry for neutron cap- 
ture therapy’, 16:8414 (R;JP;In Japanese) 

Study on demand of country population in diagnostic investiga- 
tions with the use of radiopharmaceuticals on the base of 
ultra-short-living nuclides, 16:8319 (IA;SU;In Russian) 

[Coordinated research of chemotherapeutic agents and radio- 
pharmaceuticals]: Foreign trip report, November 24, 
1990—December 29, 1990, 16:8417 (R;US) 

RADIOSTERILIZATION 

International document on food irradiation, 16:8427 (R;SY;In 
Arabic) 

Radiation safety for operators of gamma irradiation plants, 
16:7279 (1;GB) 

RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 

See also NEUTRON THERAPY 

Tenth national congress of the South African Society of Radia- 
tion Therapists, 16:8289 (1;ZA) 





Brain 
Results of proton therapy of patients with arteriovenous malfor- 
mations of brain, 16:8402 (IA;SU;in Russian) 
Bremsstrahlung 
On the problems of larynx cancer treatment, 16:8398 (IA;SU;In 
Russian) 
Computer Calculations 
Decrease of estimation errors in planning of radiotherapy, 
16:8386 (IA;SU;In Russian) 
Dmso 
Principles and efficacy of radiotherapy of cervical carcinoma pa- 
tients at Central Research Roentgeno-Radiological Institute, 
16:8408 (IA;SU;In Russian) 
Efficiency 
Principles and efficacy of radiotherapy of uterus body carcinoma 
patients, 16:8407 (IA;SU;In Russian) 
Errors 
Decrease of estimation errors in planning of radiotherapy, 
16:8386 (IA;SU;In Russian) 
Fractionated Irradiation 
Increasing the efficacy of radiotherapy of malignant neoplasms 
with the help of radiomodificators and different schedules of 
dose fractionation, 16:8358 (IA;SU;In Russian) 
Radiobiological principles of optimum combination of local hy- 
perthermia and irradiation in modalities of thermoradiation 
treatment of oncologic patients, 16:8356 (IA;SU;In Russian) 
Gamma Radiation 
On the problems of larynx cancer treatment, 16:8398 (IA;SU;In 
Russian) 
Hyperthermia 
Radiobiological principles of optimum combination of local hy- 
perthermia and irradiation in modalities of thermoradiation 
treatment of oncologic patients, 16:8356 (IA;SU;In Russian) 
Irradiation Devices 
Intercavitory gamma-therapy of uterus carcinoma at AGAT-VU 
and AGAM devices, 16:8412 (IA;SU;In Russian) 
Irradiation Procedures 
Mobile remote radiotherapy of oral cavity malignant tumors, 
16:8410 (IA;SU;In Russian) 
Low Dose Irradiation 
Modification of cancer radiotherapy with the help of low sensibi- 
lizing radiation doses and thyreoidine, 16:8403 (IA;SU;In 
Russian) 
Metastases 
Complex radionuclide and roentgenological evaluation of treat- 
ment efficacy in breast cancer patients with metastases to 
bones, 16:8316 (IA;SU;In Russian) 
Metronidazole 
Principles and efficacy of radiotherapy of cervical carcinoma pa- 
tients at Central Research Roentgeno-Radiological Institute, 
16:8408 (IA;SU;In Russian) 
Neoplasms 
Some directions of search of new possibilities of radiotherapy in 
oncologic clinic, 16:8357 (IA;SU;In Russian) 
Planning 
Preradiation preparation of patients with endometrium cancer, 
16:8395 (IA;SU;In Russian) 
Proton Beams 
Results of proton therapy of prolactin secreting adenomas of pi- 
tuitary gland, 16:8393 (IA;SU;In Russian) 
Twelfth-year experience of radiotherapy at medical proton com- 
plex of synchrocyclotron of LINP, 16:8396 (IA;SU;In Russian) 
Protons 
Proton therapy - prospects for South Africa, 16:8291 (IA;ZA) 
Quality Assurance 
Quality assurance program for radiotherapy-physical aspects, 
16:8387 (IA;SU;In Russian) 
Radioimmunodetection 
Radioimmune methods in monitoring of radiotherapy in esopha- 
gus cancer, 16:8353 (IA;SU;in Russian) 
Radiowave Radiation 
Results of megavoltage radiotherapy of esophagus cancer, 
16:8397 (IA;SU;In Russian) 


Response Moditying Factors 

Increasing the efficacy of radiotherapy of malignant neoplasms 
with the help of radiomodificators and different schedules of 
dose fractionation, 16:8358 (IA;SU;In Russian) 

Modification of cancer radiotherapy with the help of low sensibi- 
lizing radiation doses and thyreoidine, 16:8403 (IA;SU;In 
Russian) 

Side Effects 

Peculiarities of appearance of early radiation changes in lungs 
in radiotherapy of patients with lymphogranulomatosis using 
different schedules of dose fractionation, 16:8472 (IA;SU;in 
Russian) 

Study on some biochemical and coagulation induces in patients 
with hemoblastosis in total therapeutic irradiation, 16:8411 
(IA;SU;In Russian) 

South Africa 
Proton therapy - prospects for South Africa, 16:8291 (1A;ZA) 
Synchrocyclotrons 

Twelfth-year experience of radiotherapy at medical proton com- 

plex of synchrocyclotron of LINP, 16:8396 (IA;SU;In Russian) 
Temporal Dose Distributions 

On the choice of optimization method of dose-temporal sched- 
ules of remote and intracavitary irradiation, 16:8388 (IA;SU;In 
Russian) 

RADIUM 226 

A study of the physico-chemical characteristics of a solid radon 
222 source, 16:7276 (R;FR;In French) 

Natural radioactivity in ground water near the Savannah River 
Site, 16:8264 (R;US) 

Results of mobile gamma scanning activities in Tonawanda, 
New York, 16:8206 (R;US) 

RADIUM 228 
Natural radioactivity in ground water near the Savannah River 
Site, 16:8264 (R;US) 

RADIUM A 

See POLONIUM 218 
RADIUM C/ 

See POLONIUM 214 
RADIUM D 

See LEAD 210 
RADIUM F 

See POLONIUM 210 
RADIUM G 

See LEAD 206 
RADON 

Environmental assessment of remedial action at the Gunnison 
Uranium Mill Tailings Site, Gunnison, Colorado: Volume 1, 
Text: Draft (UMTRA Project.), 16:7260 (R;US) 

Lung cancer risks in the vicinity of uranium tailings sites (UM- 
TRA Project.), 16:7239 (R;US) 

Method for prioritization of federal facilities regarding radon lev- 
els from statistical samples, 16:7616 (R;US) 

Navy Radon Assessment and Mitigation Program: Progress re- 
port, June 1989—May 1990, 16:8077 (R;US) 

On the exhalation rate of radon by man, 16:8446 (R;US) 

On the radon low dose effect on development and induction of 
carotenoid and chlorophyll synthesis in plant seedlings, 
16:8478 (IA;SU;In Russian) 

Radon, 16:8149 (1;GB) 

Radon exposure mediated changes in lung macrophage mor- 
phology and function, in vitro, 16:8445 (R;US) 

Radon transport from the subsurface: The roles of certain 
boundary conditions at subsurface/environment boundaries, 
16:8212 (R;US) 

The development and field testing of a system for determination 
of ultrafine activity particle size distribution and working levels: 
Final report, 16:8142 (R;US) 

RADON 222 

A study of the physico-chemical characteristics of a solid radon 
222 source, 16:7276 (R;FR;In French) 

Environmental assessment of remedial action at the inactive 
uraniferous lignite processing sites at Belfield and Bowman, 
North Dakota: Draft final, 16:7229 (R;US) 


ERA Vol. 16, No. 3 535 





RADON 222 


Model for assessing radiation dose to epithelial cells of the hu- 
man respiratory tract from radon progeny, 16:8492 (R;US) 

Natural radioactivity in ground water near the Savannah River 
Site, 16:8264 (R;US) 

Outdoor radon monitoring plan for the UMTRA Project sites, 
16:7247 (R;US) 

Programmatic Environmental Report for remedial actions at 
UMTRA [Uranium Mill Tailings Remedial Action] Project vicin- 
ity properties, 16:7248 (R;US) 

Reduction of radon daughter concentrations in structures (UM- 
TRA project), 16:7242 (R;US) 

Skeletal 2?°Pb from inhalation of @@Rn and its decay products, 
16:8444 (R;US) 

Small-scale field test of simple earthen covers for uranium mill 
tailings, 16:7136 (R;US) 

[Mutagenicity of radon and radon daughters]: Progress report, 
April 1, 1988—October 1, 1990, 16:8448 (R;US) 

RADURIZATION 

International document on food irradiation, 16:8427 (R;SY;In 

Arabic) 
RAMJET ENGINES 

Copper contamination effects on hydrogen-air combustion un- 
der SCRAMJET [supersonic combustion ramjet] testing 
conditions, 16:7286 (R;US) 

RANCHO SECO-1 REACTOR 

Environmental radiological studies in 1989 near the Rancho 

Seco Nuclear Power Generating Station, 16:8262 (R;US) 
RANCHO SECO-2 REACTOR 

Environmental radiological studies in 1989 near the Rancho 

Seco Nuclear Power Generating Station, 16:8262 (R;US) 
RANGELANDS 

Hungry Horse Dam wildlife habitat enhancement project: Long- 
term habitat management plan, elk and mule deer winter 
range enhancement, Firefighter Mountain and Spotted Bear 
winter ranges, Hungry Horse, Montana, 16:7299 (R;US) 


RARE EARTH COMPOUNDS 
See also CERIUM COMPOUNDS 
EUROPIUM COMPOUNDS 
LANTHANUM COMPOUNDS 
F-electron systems: Pushing band theory, 16:8917 (R;US) 
RARE EARTH NUCLEI 
See also CERIUM 140 
ERBIUM 168 
ERBIUM 172 
ERBIUM 174 
HOLMIUM 172 
THULIUM 174 
Decay studies of proton rich rare earth nuclei with Sara, 
16:8818 (R;FR) 
RARE EARTHS 
See also GADOLINIUM 
Fractionation study of didymium carbonate by liquid-liquid ex- 
traction, 16:7855 (IA;BR;In Portuguese) 
Proceedings of the 14. Annual Symposium of the ACIESP, 
16:7852 (|;BR;In Portuguese) 
Rare earths analytical control, 16:7854 (IA;BR;In Portuguese) 
Study of the interaction between some lanthanide (Ill) salts 
and _i-propyl-diphenyl-phosphinoxide (i-PDPPO), 16:7857 
(IA;BR;In Portuguese) 
RARE GASES 
See also ARGON 
HELIUM 
NEON 
RADON 
Radiation monitoring around United States nuclear test areas, 
calendar year 1989: Offsite environmental monitoring report, 
16:8139 (R;US) 
RATS 
Chronic pesticide effect on development of osteosarcomas in 
rats induced by Sr, 16:8482 (IA;SU;In Russian) 
Roentgenomorphological study of lung pathology in animals ir- 
radiated at various regimes and conditions, 16:8473 (IA;SU;In 
Russian) 
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[Oncogenic action of ionizing radiation): 
16:8447 (R;US) 
RAYLEIGH-TAYLOR INSTABILITY 
Numerical simulations with a k-e mixing model in presence of 
shock waves, 16:7953 (R;FR) 
RBE 
Variability of biological effects of therapeutic neutron beam of 
Kiev cyclotron U-120, 16:8406 (IA;SU;In Russian) 


RDF 
See REFUSE DERIVED FUELS 


REACTIVITY (CHEMICAL) 
See ACTIVATION ENERGY 


REACTOR ACCIDENTS 
See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
ROD EJECTION ACCIDENTS 

Accident management on french PWRS, 16:7462 (R;FR) 

Documentation for RISKIN: A risk integration code for MACCS 
[MELCOR Accident Consequence Code System] output, 
16:7515 (R;US) 

Predictions of radioactive tungsten release for hypothetical 
ITER [International Thermonuclear Experimental Reactor] ac- 
cidents, 16:9164 (R;US) 

Radioactive contamination in Byelorussia, and its effects, 
16:7516 (R;NO;In Norwegian) 

Uncertainty and sensitivity analyses of the complete program 
system UFOMOD and of selected submodels, 16:7478 (R;DE) 


REACTOR CELLS 
H/2 program for neutron-physical calculation of the HEXA- 
BANK complex, 16:7416 (R;SU;In Russian) 


REACTOR CHANNELS 

See also FUEL CHANNELS 

Counter-current flow limited CHF in thin rectangular channels, 
16:7444 (R;US) 

Downflow dryout in a heated ribbed vertical annulus with a co- 
sine power profile (Results from test series ECS-2, WSR, and 
ECS-2cE), 16:7453 (R;US) 

REACTOR COMPONENTS 

See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

Estimation of fracture toughness of cast stainless steels in LWR 
[light water reactor] systems, 16:7354 (R;US) 

Flaw assessment guide for high-temperature reactor compo- 
nents subject to creep-fatigue loading, 16:7423 (R;US) 

Irradiation-induced sensitization of austenitic stainless steel in- 
core components, 16:7353 (R;US) 

Machinery Vibration Monitoring Program at the Savannah River 
Site, 16:7350 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 3, Hardware component fail- 
ure data (HCFD): Volume 5, Revision 3, 16:7499 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 1, Summary description: Vol- 
ume 5, Revision 3, 16:7497 (R;US) 

Nuclear Computerized Library for Assessing Reactor Reliability 
(NUCLARR): Data manual: Part 3, Hardware component fail- 
ure data (HCFD): Volume 5, Revision 3, 16:7499 (R;US) 

Some approaches to system reliability improvement in engi- 
neering design: By component importance measures and 
stress-strength modelling in the conceptual and embodiment 
phases, 16:7422 (R;SE) 

Standard format and content of technical information for appli- 
cations to renew nuclear power plant operating licenses: 
Draft regulatory guide DG-1009, 16:7406 (R;US) 

REACTOR CONTROL RODS 
See CONTROL ELEMENTS 


[Progress report], 





REACTOR CONTROL SYSTEMS 

Formal system specifications: A case study of three diverse 

representations, 16:7428 (R;US) 
REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

COMMIX-1C: A_ three-dimensional transient single-phase 
computer program for thermal-hydraulic analysis of single- 
component and multicomponent engineering systems: 
Volume 1, Equations and numerics, 16:7381 (R;US) 

COMMIX-1C: A_ three-dimensional transient single-phase 
computer program for thermal-hydraulic analysis of single- 
component and multicomponent engineering systems: User’s 
guide and manual: Volume 2, 16:7382 (R;US) 

Computational optimization of a novel venturi meter for an up- 
flow reactor cooling system, 16:7458 (R;US) 

Evaluation of graphite/steam interactions for ITER [International 
Thermonuclear Experimental Reactor] accident scenarios, 
16:9165 (R;US) 

Passive decay heat removal by natural circulation, 16:7392 
(RA;XA) 

Praise enhancements to include general strain hardening expo- 
nents and mid-life residual stress and water chemistry 
changes, 16:7361 (R;US) 

RELAPS5 modeling of a Savannah River Site reactor, 16:7362 
(R;US) 

Study of heat exchange characteristics of the Dalat Nuclear Re- 
actor, 16:7456 (R;VN) 

THYDE-W: RCS (Reactor Coolant System) analysis code, 
16:9268 (R;JP) 

REACTOR CORE DISRUPTION 

A parametric model for analysis of melt progression in U-A1 as- 

semblies, 16:7518 (R;US) 
REACTOR CORES 

See also HETEROGENEOUS REACTOR CORES 

Conceptual design study of Pebble Bed Type High Temperature 
Gas-cooled Reactor with annular core structure, 16:7475 
(R;JP;In Japanese) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 

REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR LICENSING 

Indexes to Nuclear Regulatory Commission issuances, July— 
September 1990: Volume 32, Index 1, 16:7402 (R;US) 

Nuclear Regulatory Commission issuances, November 1990: 
Volume 32, No. 5, 16:7403 (R;US) 

REACTOR MATERIALS 

See also NUCLEAR FUELS 

Development of an accelerator connected with TEM for studying 
microscopic changes of materials under ion irradiation, 
16:7720 (IA;JP) 

REACTOR MONITORING SYSTEMS 

Machinery Vibration Monitoring Program at the Savannah River 

Site, 16:7350 (R;US) 
REACTOR OPERATION 

Entrainment sampling at the Savannah River Site (SRS) Savan- 
nah River water intakes (1991), 16:7443 (R;US) 

Licensee Event Report (LER) compilation for month of October 
1990: Volume 9, No. 10, 16:7404 (R;US) 

REACTOR OPERATORS 
Control room habitability system review models, 16:7507 (R;US) 
REACTOR PROTECTION SYSTEMS 

See also ECCS 

A new passive decay heat removal system using the separated 
type heat pipes, 16:7377 (RA;XA) 

Analysis of the possibility to increase the WWER-440 safety 
level on the basis of passive systems, 16:7380 (RA;XA) 

Behaviour analysis of AC-600 passive safety systems, 16:7374 
(RA;XA) 

Conceptual design and safety characteristics of the natural cir- 
culation boiling water reactor HSBWR-600, 16:7358 (RA;XA) 

Design implementation of AST-500 passive safety principles, 
16:7378 (RA;XA) 

French concepts of "passive safety”, 16:7373 (RA;XA) 


REFRIGERATORS 


Identification and characterization of passive safety system and 
inherent safety feature building blocks for advanced light- 
water reactors, 16:7359 (RA;XA) 

Inherent safety features of the primary circuit in WWER-440 re- 
actors, 16:7376 (RA;XA) 

Passive principles used to ensure the safety of current WWER 
type nuclear power plants, 16:7366 (RA;XA) 

Passive safety features in WWER-440 type plant design for Fin- 
land, 16:7372 (RA;XA) 

Passive safety of water-cooled pool-type reactors for nuclear 
heating plants, 16:7379 (RA;XA) 

Passive systems for light water reactors, 16:7357 (RA;XA) 

Research and development of next generation light water reac- 
tors in Japan, 16:7355 (RA;XA) 

SPWR (System-integrated PWR) concept and its passive safety 
features, 16:7375 (RA;XA) 

REACTOR SAFETY 

ASSET guidelines: Reference material for assessment of safety 
significant events teams, 16:7468 (R;XA) 

Computer codes for level 1 probabilistic safety assessment: Re- 
port of a technical committee meeting held in Vienna, 25-29 
September 1989, 16:7467 (R;XA) 

Passive safety features in current and future water cooled reac- 
tors: Proceedings of a technical committee meeting held in 
Moscow, 21-24 March 1989, 16:7472 (R;XA) 

Principles and experience in safe regulation in Czechoslovakia, 
16:9312 (IA;CS) 

REACTOR SIMULATORS 
A distributed UNIX-based simulator, 16:7435 (R;US) 
REACTOR SITING 
See SITE SELECTION 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECEPTORS 
Genetic algorithms and the immune system, 16:8426 (R;US) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECOIL CHEMISTRY 
See HOT ATOM CHEMISTRY 
RECOVERY (TRITIUM) 
See TRITIUM RECOVERY 
RECTIFIERS 
19 rectifiers to supply the coils of the TCV tokamak, 16:9099 
(RA;CH) 
RECYCLE (FUEL) 
See FUEL CYCLE 
REDOX REACTIONS 

Development and construction of a fast spectroelectrochemical 
device. Applications to the reaction kinetic study of the 
Eu(liV/il), Ce(iV/ll) and U(VI/V) redox processes, 16:7868 
(R;FR;In French) 

REFERENCE MATERIALS (BIO MARK) 
See BIOLOGICAL MARKERS 
REFERENCE MATERIALS (STANDARD) 

See CALIBRATION STANDARDS 

REFLECTIVE COATINGS 

High threshold HR [highly reflective] coatings at 1064 nm, 
16:9243 (R;US) 

Optical characterization of damage resistant “kilolayer” rugate 
filters, 16:9024 (R;US) 

REFRIGERANTS 

Experimental and theoretical studies of dense fluid mixtures: 
Scientific and technical progress report, 16:7888 (R;US) 

Tubeside condensation of nonazeotropic refrigerant mixtures for 
two enhanced surfaces, 16:7615 (R;US) 

REFRIGERATING MACHINERY 

A central refrigeration system to support multiple environmental 
test chambers: Design, development, and evaluation, 
16:7942 (R;US) 

REFRIGERATORS 

See also HELIUM DILUTION REFRIGERATORS 

16:7975 (PA;CA) 

Performance testing of a commercially produced cryogenic re- 
frigerator, 16:7940 (R;US) 
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REFUSE 
See SOLID WASTES 


REFUSE DERIVED FUELS 
Emission assessment from full-scale co-combustion tests of 
binder- enhanced dRDF pellets and high suifur coal at Ar- 
gonne National Laboratory, 16:7291 (R;US) 


REGION X 
See FEDERAL REGION X 


REGULATIONS 
See also POLLUTION REGULATIONS 
1989 environmental monitoring report, Sandia National Labora- 
tories, Albuquerque, New Mexico, 16:8172 (R;US) 
Hanford Site environmental report for calendar year 1989, 
16:8167 (R;US) 
Scientific core hole VC-2A, Valles Caldera, New Mexico: Report 
of remedial action activities and results, 16:8515 (R;US) 
Technical approach document: Revision 2, 16:7244 (R;US) 
UMTRA Project environmental, health, and safety plan, 16:7246 
(R;US) 
REINFORCED MATERIALS 
Microstructure and mechanical properties of Ni,Al-based alloys 
reinforced with particulates, 16:7809 (R;US) 


RELATIVE BIOLOGICAL EFFECTIVENESS 
See RBE 


RELAYS 
Closeout of IE Bulletin 84-02: Failures of General Electric Type 
HFA relays in use in Class 1E safety systems, 16:7500 (R;US) 


REMEDIAL ACTION 

Basic research for environmental restoration, 16:7235 (R;US) 

Engineering feasibility analysis for in-situ stabilization of Burrell 
Township site residues (UMTRA), 16:7241 (R;US) 

Engineering feasibility analysis for in-situ stabilization of 
Canonsburg residues (UMTRA project), 16:7238 (R;US) 

Environmental assessment of remedial action at the Gunnison 
Uranium Mill Tailings Site, Gunnison, Colorado: Volume 1, 
Text: Draft (UMTRA Project.), 16:7260 (R;US) 

Environmental assessment of remedial action at the inactive 
uraniferous lignite processing sites at Belfield and Bowman, 
North Dakota: Draft final, 16:7229 (R;US) 

Hazardous Waste Remedial Actions Program annual progress 
report, FY 1990, 16:7644 (R;US) 

In Situ Vitrification Treatability Study Work Plan, 16:7142 (R;US) 

Integrated Project Management System description, 16:7252 
(R;US) 

Key programmatic steps and activities for implementing the Ura- 
nium Mill Tailings Remedial Action Project (UMTRA Project), 
16:7253 (R;US) 

Nuclear facility decommissioning and site remedial actions: A 
selected bibliography, Volume 11, 16:7176 (R;US) 

Programmatic Environmental Report for remedial actions at 
UMTRA [Uranium Mill Tailings Remedial Action] Project vicin- 
ity properties, 16:7248 (R;US) 

Reduction of radon daughter concentrations in structures (UM- 
TRA project), 16:7242 (R;US) 

Technical approach document: Revision 2, 16:7244 (R;US) 

UMTRA [Uranium Mill Tailings Remedial Action] Project site 
management manual: Revision 1, 16:7243 (R;US) 

US Department of Energy response to standards for remedial 
actions at inactive uranium processing sites: Proposed rule, 
16:7254 (R;US) 

REMOTE HANDLING EQUIPMENT 
Solids modeling in remote equipment design, 16:7941 (R;US) 
RENEWABLE ENERGY SOURCES 

See also BIOMASS 

Elaboration and presentation of a system for utilization of bio- 
mass in Portugal using Danish equipment and technology: 
Draft project, 16:7295 (1;DK;ln Danish) 

Renewable energy in Denmark: Partial report for the control 
group for the development of renewable energy under the 
Danish Energy Agency, 16:7582 (I;DK;In Danish) 

Renewable energy plan of action for American Samoa, 16:7596 
(R;US) 
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RENOGRAPHY 
Radionuclide renography as screening-test at first stage of dis- 
pansary medical examination of students, 16:8321 (IA;SU;In 
Russian) 
RESEARCH AND TEST REACTORS 
See also RESEARCH REACTORS 
YAYO! REACTOR 
Counter-current flow limited CHF in thin rectangular channels, 
16:7444 (R;US) 
RESEARCH PROGRAMS 
GKSS annual report 1987, 16:7470 (1;DE;In German) 
GKSS annual report 1989, 16:7469 (1;DE;In German) 
RESEARCH REACTORS 
See also ACPR REACTOR 
BER-2 REACTOR 
HFIR REACTOR 
PBR REACTOR 
SRRC-UTR-100 REACTOR 
Calculation of radiative energy release in the PIK reactor, 
16:7450 (R;SU;In Russian) 
RESERVOIR ROCK 
Analysis of well test data from selected intervals in Leuggern 
deep borehole: Verification and application of PTST method, 
16:7166 (R;US) 
Multicomponent, multiphase flow in porous media with tempera- 
ture variation, 16:7037 (R;US) 
National Institute for Petroleum and Energy Research monthly 
progress report for December 1990, 16:7041 (R;US) 
Prematurely terminated slug tests, 16:7163 (R;US) 
Reservoir related research at Idaho National Engineering Labo- 
ratory, Lawrence Livermore National Laboratory, and Oak 
Ridge National Laboratory, 16:7334 (R;US) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also HOUSES 
A survey of tracer gas techniques for estimation airflow and effec- 
tive volumes in single and multizone buildings, 16:7629 (R;US) 
Energetic evaluation of wet control heating systems by means of 
computed simulation of operation, 16:7622 (R;DE;In German) 
RESIDENTIAL SECTOR 
A comparison of energy intensity in the United States and 
Japan, 16:7612 (R;US) 
A compendium of energy conservation: Success stories 90, 
16:7611 (R;US) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Engineering study for the treatment of spent ion exchange resin 
resulting from nuclear process applications, 16:7203 (R;US) 
RESISTAL 
See COPPER BASE ALLOYS 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE STATES 
See ENERGY LEVELS 
RESONATORS 
See also CAVITY RESONATORS 
Competition between the fundamental and the second harmonic 
in quasi-optical gyrotrons, 16:9101 (RA;CH) 
Output coupling of a quasi-optical Fabry-Perot resonator by mean 
of a diffractive grating in the mm wave range, 16:9103 (RA;CH) 
RESORCIN 
See RESORCINOL 





RESORCINOL 
Transport of heavy metals in process wastewaters: Fourth quar- 
terly report, July 1, 1990—September 30, 1990, 16:6978 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORY SYSTEM 
See also LUNGS 
Revision of the ICRP dosimetric model for the human respira- 
tory tract, 16:8490 (R;US) 
RESPIRATORY SYSTEM DISEASES 
Some methodical aspects for increase of informative value of 
complex roentgenoradiological examination of lungs 210.All- 
union conference on actual problems of experimental and 
clinical roentgenoradiology, 16:8367 (IA;SU;In Russian) 
Standardization of X-ray and instrumental examinations of lungs 
and mediastinum in different pulmonary syndromes, 16:8328 
(IA;SU;In Russian) 
RESPIRATORY TRACT CELLS 
Model for assessing radiation dose to epithelial cells of the hu- 
man respiratory tract from radon progeny, 16:8492 (R;US) 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM 
Genetic algorithms and the immune system, 16:8426 (R;US) 
RETINA 
Improved cosmesis in retinoblastoma patients treated with 
iodine-125, 16:8312 (IA;ZA) 
The use of iodine-125 plaques in the treatment of retinoblas- 
toma, 16:8311 (IA;ZA) 
RETORTED SHALES 
See SPENT SHALES 
RF SYSTEMS 
100GHz half megawatt microwave transmission system devel- 
opment with whispering gallery mode, 16:9228 (RA;JP) 
Superconductivity RF activities at Saclay, 16:8003 (R;FR) 
[Overview of RF systems for the advanced photon source], 
16:8039 (R;US) 
RHENIUM COMPLEXES 
[Comparison of group transfer, inner sphere and outer sphere 
electron transfer mechanisms of organometallic complexes], 
16:7892 (R;US) 
RHIZOPUS 
Nuclear techniques in the improvement of traditional amylase fer- 
mentation practice on cassava in Thailand, 16:8435 (RA;XA) 
RHO-1250 MESONS 
Evidence for (1270) production in the reaction K~p — 
a*a—A, 16:8669 (R;US) 
RHO-1250 RESONANCES 
See RHO-1250 MESONS 
RHO-1500 RESONANCES 
See MESONS 
RHO-1700 RESONANCES 
See MESONS 
RHODIUM 103 TARGET 
Zero degree measurements of isotopic distributions in 44 
MeV/u"®kKr— induced reactions for the production of nuclei far 
from stability, 16:8814 (R;FR) 
RHODIUM 98 
Gamow-Teller beta decay of even-even nuclei close to the dou- 
bly magic nucleus '°°Sn, 16:8820 (R;DE) 
RHODIUM COMPLEXES 
Intramolecular energy transfer reactions in polymetallic: 
Progress report, July 1989-November 1990, 16:7890 (R;US) 
Late transition metal y-oxo and y-imido complexes: Final re- 
port, May 15, 1988—May 14, 1991, 16:7895 (R;US) 
RHODOSPIRILLUM 
The active’ site of ribulose-bisphosphate 
lase/oxygenase, 16:8270 (R;US) 
RIBULOSE DIPHOSPHATE CARBOXYLASE 
The active site of ribulose-bisphosphate 
lase/oxygenase, 16:8270 (R;US) 
RICE 
[Atmospheric methane research program for a study in China]: 
[Annual progress report], 16:8140 (R;US) 
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RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN CURVATURE TENSOR 

See RIEMANN SPACE 
RIEMANN GEOMETRY 

See RIEMANN SPACE 
RIEMANN MANIFOLDS 

See RIEMANN SPACE 
RIEMANN METRIC 

See RIEMANN SPACE 
RIEMANN SPACE 

On the symplectic geometry of the super Teichmueller space, 
16:9057 (R;JP) 

Scattering on an hyperbolic torus in a constant magnetic field, 
16:8869 (R;FR) 

Spin structures on algebraic curves and their applications in 
string theories, 16:8717 (R;AT) 

RIEMANN SPHERE 

See RIEMANN SPACE 
RIEMANN WAVES 

See SHOCK WAVES 
RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Communication on the risk of nuclear energy, 16:7577 (I;DE;In 
German) 

MELCOR 1.8.0: A computer code for nuclear reactor severe ac- 
cident source term and risk assessment analyses, 16:7504 
(R;US) 

ROBOTS 

A demonstration of remote survey and characterization of a 
buried waste site using the SRIP [Soldier Robot Interface 
Project] testbed, 16:7124 (R;US) 

Development of an automated chemical analysis system, 
16:8121 (R;US) 

Pipe crawlers: 
16:7949 (R;US) 

University of Michigan workscope for 1991 DOE University pro- 
gram in robotics for advanced reactors: [Progress report], 
16:7420 (R;US) 

ROCKETS 

A case for Mars: A case for nuclear thermal rockets, 16:7459 
(R;US) 

A preliminary stage configuration for a low pressure nuclear 
thermal rocket (LPNTR), 16:7460 (R;US) 

ROCKS 
Proceedings of the TOUGH workshop, 16:7170 (R;US) 
ROCKY FLATS PLANT 

Analysis of offsite Emergency Planning Zones (EPZ) for the 
Rocky Flats Plant: Phase 2, Interim EPZ analysis maximum 
credible accident, 16:7270 (R;US) 

Waste drum gas generation sampling program at Rocky Flats 
during FY 1989, 16:7188 (R;US) 

ROD EJECTION ACCIDENTS 

Best-estimate analysis of beyond design-basis control rod ejec- 
tion accidents in the Beznau Il pressurized water reactor, 
16:7510 (RA;CH) 

Improving the RETRAN-02 core modelling for the simulation of 
the rod ejection accident, 16:7508 (RA;CH) 

Three-dimensional space-time dependent analysis of a rod 
ejection accident in a PWR, 16:7509 (RA;CH) 

RODS (CONTROL) 

See CONTROL ELEMENTS 
RODS (FUEL) 

See FUEL RODS 
ROOT ABSORPTION 

Results of investigation of root activity intensity of cereals by 
tracer techniques, 16:8442 (IA;SU;In Russian) 
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ROOTS 
Chemical state of 2'°Po and its analogues in the plants, 
16:8476 (IA;SU;In Russian) 
Measuring the efficacy of a root biobarrier with x-ray computed 
tomography: Final report, 16:8216 (R;US) 
ROTARY ENGINES 
16:7664 (PA;CA) 
ROUGHNESS 
X-ray reflectivity measurements of surface roughness using en- 
ergy dispersive detection, 16:9011 (R;US) 
RUBBERS 
Biodesulfurization of rubber materials, 16:7654 (R;US) 
RUBIDIUM 87 TARGET 
Cross sections of neon and krypton isotopes produced by neu- 
trons, 16:8750 (R;FR) 
RUBIDIUM COMPOUNDS 
Influence of ion irradiation induced defects on the incommensu- 
rate ferroelectric phase transitions in Rb2ZnCl, and 
RboZnBr4, 16:7842 (RA;FR) 
RUMEN 
See STOMACH 
RUNOFF 
Raingage network characteristics and runoff model error, 
16:8135 (R;US) 
RUTHENIUM 
Radiochemistry of ruthenium: Revision, 16:7922 (R;US) 
RUTHENIUM COMPLEXES 
Intramolecular energy transfer reactions in polymetallic: 
Progress report, July 1989-November 1990, 16:7890 (R;US) 
[Comparison of group transfer, inner sphere and outer sphere 
electron transfer mechanisms of organometallic complexes], 
16:7892 (R;US) 
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S CODES 
A system identification study: Methodology, algorithms, and ap- 
plications: Part 2, 16:9263 (R;US) 
S-1000 RESONANCES 
See MESONS 
SACCHAROMYCES 

Improvement of the nutrient qualities of cassava fermented end- 
products, 16:8432 (RA;XA) 

Some microbiological aspects of cassava fermentation with em- 
phasis on detoxification of the fermented end-product, 
16:8430 (RA;XA) 

SACLAY (CEA) 
See CEA SACLAY 
SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 

External safety policy in the Netherlands: An approach to risk 
management, 16:9302 (RA;XA) 

Technical Safety Appraisal of the Lawrence Livermore National 
Laboratory, 16:7232 (R;US) 

Technical safety appraisal of the Nevada Test Site, 16:7230 
(R;US) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY STANDARDS 

[Tolerable daily intake of dibenzodioxins and dibenzofurans]: 
Foreign trip report, December 1, 1990—December 8, 1990, 
16:8500 (R;US) 

SALINE ZONE 
See OIL SHALES 
SALMON 

Analysis of salmon and steelhead supplementation: Part 1, Em- 
phasis on unpublished reports and present programs; Part 2, 
Synthesis of published literature; Part 3, Concepts for a 
model to evaluate supplementation: Technical report, 1990, 
16:8269 (R;US) 
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Magnitude and dynamics of predation on juvenile salmonids in 
Columbia and Snake River reservoirs: Annual report of re- 
search, 1989-1990, 16:8268 (R;US) 

Research to identify effective antifungal agents: Annual report, 
16:8421 (R;US) 

SAMARIUM 154 TARGET 

Spin distribution of the compound nucleus formed by 1O + 

154Sm, 16:8825 (R;US) 
SAMARIUM ALLOYS 

The role of microstructural phenomena in magnetic thin films: 
Year 1 progress report, [August 1990—December 1990], 
16:7710 (R;US) 

SAND 

Radon transport from the subsurface: The roles of certain 
boundary conditions at subsurface/environment boundaries, 
16:8212 (R;US) 

SANDSTONES 

Mixed surfactant systems for enhanced oil recovery: Topical re- 

port, 16:7040 (R;US) 
SANITARY LANDFILLS 

A demonstration of remote survey and characterization of a 
buried waste site using the SRIP [Soldier Robot Interface 
Project] testbed, 16:7124 (R;US) 

SARA CYCLOTRON 
Decay studies of proton rich rare earth nuclei with Sara, 
16:8818 (R;FR) 
SARCOMAS 
See also LYMPHOSARCOMAS 
OSTEOSARCOMAS 

Effect of radiotherapy, surgical treatment and various types of 
general anesthesia on dynamics of malignant tumour growth 
in the experiment, 16:8474 (IA;SU;In Russian) 

Kaposi’s sarcoma, 16:8301 (IA;ZA) 

SAVANNAH REACTOR 

RELAPS5 modeling of a Savannah River Site reactor, 16:7362 

(R;US) 
SAVANNAH RIVER 

Entrainment sampling at the Savannah River Site (SRS) Savan- 

nah River water intakes (1991), 16:7443 (R;US) 
SAVANNAH RIVER PLANT 

Aluminum/uranium fuel foaming/recriticality considerations for 
production reactor core-melt accidents: Revision 1, 16:7522 
(R;US) 

Loss-of-coolant accident analysis of the Savannah River new 
production reactor design, 16:7513 (R;US) 

Aquatic Ecosystems 

Heavy metals in fish from streams near F-Area and H-Area 

seepage basins, 16:8266 (R;US) 
Cooling Ponds 

Development of the fish community in a new cooling reservoir in 

the southeastern USA, 16:8494 (R;US) 
Emergency Plans 

300-Area accident analysis for Emergency Planning Zones, 
16:7262 (R;US) 

Fuel Reprocessing Plants 

Canyon air flow measurement utilizing ASME standard pitot 
tube arrays, 16:7111 (R;US) 

Occupational Safety 

Savannah River Plant/Savannah River Laboratory radiation ex- 
posure report: Annual report for 1988 and exposure goals for 
1989, 16:7261 (R;US) 

Tritium protection at the Savannah River Plant, 16:7464 (R;US) 

Production Reactors 

A fast shutdown system for SRS [Savannah River Site] reactors, 
16:7521 (R;US) 

A model for transient analysis of a multiple-medium confinement 
filter system, 16:7519 (R;US) 

Machinery Vibration Monitoring Program at the Savannah River 
Site, 16:7350 (R;US) 

Quality Assurance 

Measurement control at an SRS [Savannah River Site] analyti- 

cal laboratory, 16:7272 (R;US) 
Radiation Accidents 
Radiological effects of SRS operations, 1988, 16:8180 (R;US) 





Radioactive Effluents 

Radioactive releases at the Savannah River Site, 1954-1988, 
16:8265 (R;US) 

Releases of radioactivity at the Savannah River Plant, 1954— 
1985: “Revised”, 16:7220 (R;US) 

Radioactive Waste Management 

Department of Energy low-level radioactive waste disposal con- 
cepts, 16:7140 (R;US) 

Mixed Waste Management Facility (MWMF) closure, Savannah 
River Plant: Clay cap test section construction report, 
16:7213 (R;US) 

Mixed Waste Management Facility (MWMF) closure, Savannah 
River Plant: Clay cap test section construction report: Appen- 
dix 2, 16:7214 (R;US) 

Radioactive Waste Processing 

Analysis of frit by sodium peroxide fusion and flow injection 
analysis, 16:7205 (R;US) 

Defense Waste Processing Facility: Geotechnical information, 
16:7226 (R;US) 

Fouling effects of tri-n-butylphosphate on reverse osmosis per- 
formance and techniques for performance recovery, 16:8226 
(R;US) 

Liquid level measurement in high level nuclear waste slurries, 
16:7441 (R;US) 

Testing fritted-end bubblers for tank-level measurement, 
16:7207 (R;US) 

Settling Ponds 

A characterization study of the new TNX seepage basin at the 
United States Department of Energy’s Savannah River Plant, 
16:8218 (R;US) 

Assessment of tree toxicity near the F- and H-Area seepage 
basins of the Savannah River Site, 16:8506 (R;US) 

Source Terms 

Radioactive releases at the Savannah River Site, 1954-1988, 

16:8265 (R;US) 
Thermal Effluents 

A study of post-thermal recovery of the macroinvertebrate com- 
munity of Four Mile Creek June 1985—September 1987, 
16:7442 (R;US) 

Waste Disposal 

Wetlands proximity mapping of 86 waste sites on the Savannah 

River Plant, 16:8217 (R;US) 
Waste Management 

Use of liquid scintillation in the appraisal of non-radioactive 

waste shipments from nuclear facilities, 16:7210 (R;US) 
Waste Processing 

Characterization of organics in the feed streams for the H/F Ef- 
fluent Treatment Facility, 16:8227 (R;US) 

Separations areas effluent treatment: The preparation of a sim- 
ulated effluent for system development and testing, 16:8225 
(R;US) 

SAVANNAH RIVER PLANT R REACTOR 

See R REACTOR 

SCALAR MESONS 

See also A0-980 MESONS 

A new scalar meson decaying into 7 x° and results of n° 
analysis at 100 GeV/c, 16:8646 (R;FR) 

SCANDIUM ALLOYS 

The aluminium-scandium-lithium-magnesium system as a poten- 

tial source of superplastically formable alloys, 16:7730 (R;US) 
SCANDIUM OXIDES 
Optical studies of dynamical processes in disordered materials: 
Progress report, 16:7898 (R;US) 
SCATTERING 
See also ELASTIC SCATTERING 
SMALL ANGLE SCATTERING 

A vectorial description of electromagnetic scattering by large 

bodies of spherical shape, 16:8701 (R;FR) 
SCATTERING AMPLITUDES 

Scattering on an hyperbolic torus in a constant magnetic field, 
16:8869 (R;FR) 

Symmetry properties of transition amplitude in polarized heavy 
ion collision, 16:8878 (RA;JP;In Japanese) 
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SCHMEHAUSEN THTR REACTOR 

See THTR-300 REACTOR 

SCIENTIFIC PERSONNEL 

Evaluation of severe accident risks: Quantification of major in- 
put parameters: Expert opinion elicitation on in-vessel issues, 
16:7490 (R;US) 

SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 

Decay-time measurements on ‘pure’ Cs! scintillators prepared 
by different methods, 16:8090 (R;HU) 

Simulations of the Response of the Cluster Detector/Scintillator 
Wall for the 4 facility at SIS/ESR using the GEANT Detector 
program, 16:8073 (R;FR) 

SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCINTISCANNING 

Diagnostic value of positive scintigraphy with ®’Ga-citrate in 
complex examination of patients with relapses of lymphogran- 
ulomatosis, 16:8348 (IA;SU;In Russian) 

Experimental and clinical evaluation of 1'25}- 
radiopharmaceuticals, 16:8352 (IA;SU;In Russian) 

SCOTLAND 
See UNITED KINGDOM 

SCOTTISH RESEARCH REACTOR CENTER UTR-100 REACTOR 
See SRRC-UTR-100 REACTOR 

SCRAM 

Recalculation of simulated post-scram core power decay curve 
for use in ROSA-IV/LSTF experiments on PWR small-break 
LOCAs and transients, 16:7474 (R;JP) 

SEAWATER 

16:7652 (PA;CA) 
SEBACEOUS GLANDS 

See SKIN 
SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY RECOVERY 

See ENHANCED RECOVERY 
SEDIMENT BASINS 

See SETTLING PONDS 
SEDIMENTS 

Environmental radiological studies in 1989 near the Rancho 
Seco Nuclear Power Generating Station, 16:8262 (R;US) 

SEISMIC SURVEYS 

Shear wave experiments at the US site at the Grimsel labora- 

tory, 16:7168 (R;US) 
SEISMICITY 

Georgia/Alabama Regional Seismographic Network: Final re- 

port, August 1985—October 1990: Volume 4, 16:8516 (R;US) 
SELENIUM COMPOUNDS 

Metal cation/anion adsorption on calcium carbonate: Implications 

to metal ion concentrations in groundwater, 16:8243 (R;US) 
SEMICONDUCTOR DEVICES 

See also SEMICONDUCTOR LASERS 

Argonne’s performance assessment of major facility systems to 
support semiconductor manufacturing by the National Secu- 
rity Agency/R Group, Ft. Meade, Maryland: Document index, 
16:7976 (R;US) 

High-temperature, radiation-tolerant electronics for the MMW 
[Multi-megawatt] Space Reactor Program, 16:7397 (R;US) 

SEMICONDUCTOR LASERS 

Wavelength control of visible light laser diodes, 16:7979 

(R;JP;In Japanese) 
SEMICONDUCTOR MATERIALS 

Characterization of semiconductor interfaces, 16:7280 (IA;JP;In 
Japanese) 

Strained-layer electronics and optoelectronics, 16:7838 (R;US) 

Study and characterization of the Ill-V semiconductor materials 
for applications in the detection of ionizing radiation, 16:8081 
(R;FR;In French) 
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SEMICONDUCTOR MATERIALS 


The preparation of InAsSb/InSb SLS [strained-layer superiat- 

tice] and InSb photodiodes by MOCVD, 16:7840 (R;US) 
SEPTICEMIA 

Evaluation of fish kills during November 1986 and July 1987 in 
upper East Fork Poplar Creek near the Y-12 Plant, 16:8502 
(R;US) 

SEQUOYAH NUCLEAR POWER PLANT UNIT-1 

See SEQUOYAH-1 REACTOR 

SEQUOYAH NUCLEAR POWER PLANT UNIT-2 
See SEQUOYAH-2 REACTOR 
SEQUOYAH-1 REACTOR 

Evaluation of severe accident risks, Sequoyah, Unit 1: Appen- 
dices: Volume 5, Revision 1, Part 2, 16:7494 (R;US) 

Evaluation of severe accident risks, Sequoyah, Unit 1: Main re- 
port: Volume 5, Revision 1, Part 1, 16:7493 (R;US) 

Evaluation of severe accident risks: Quantification of major input 
parameters: MAACS [MELCOR Accident Consequence Code 
System] input: Volume 2, Revision 1, Part 7, 16:7438 (R;US) 

Severe accident risks: An assessment for five US nuclear 
power plants: Appendices A, B, and C: Final report: Volume 
2, 16:7485 (R;US) 

Severe accident risks: An assessment for five US nuclear power 
plants: Final summary report: Volume 1, 16:7484 (R;US) 

Simplified containment event tree analysis for the Sequoyah Ice 
Condenser containment, 16:7505 (R;US) 

The effect of Sequoyah Nuclear Plant on dissolved oxygen in 
Chickamauga Reservoir, 16:7440 (R;US) 

SEQUOYAH-2 REACTOR 

Evaluation of severe accident risks: Quantification of major input 
parameters: MAACS [MELCOR Accident Consequence Code 
System] input: Volume 2, Revision 1, Part 7, 16:7438 (R;US) 

Severe accident risks: An assessment for five US nuclear 
power plants: Appendices A, B, and C: Final report: Volume 
2, 16:7485 (R;US) 

Severe accident risks: An assessment for five US nuclear power 
plants: Final summary report: Volume 1, 16:7484 (R;US) 

Simplified containment event tree analysis for the Sequoyah Ice 
Condenser containment, 16:7505 (R;US) 

The effect of Sequoyah Nuclear Plant on dissolved oxygen in 
Chickamauga Reservoir, 16:7440 (R;US) 

SERUM (BLOOD) 
See BLOOD SERUM 
SERVICE LIFE 

Evaluation of a lithium secondary battery for load-conditioner 
use.: Extending the Li/MoSsub 2 cell life cycle, 16:7546 
(R;JP;in Japanese) 

Evaluation of lithium secondary battery for load-conditioner 
use.: Performance and characteristics of molybdenum sul- 
fides (LVMoSsub 2), improved molybdenum sulfides 
(LVMoSsub 2 and Li/Mo6S8) and manganese dioxide 
(LVMnOsub 2) cells, 16:7547 (R;JP;in Japanese) 

[Durability of building materials and components]: Foreign trip re- 
port, November 3, 1990—November 15, 1990, 16:7831 (R;US) 

SETTLING PONDS 

A characterization study of the new TNX seepage basin at the 
United States Department of Energy’s Savannah River Plant, 
16:8218 (R;US) 

Assessment of tree toxicity near the F- and H-Area seepage 
basins of the Savannah River Site, 16:8506 (R;US) 

SEWAGE 
Environmental report for 1989, 16:8174 (R;US) 
SHAFTS 

Mechanical vibrations of shafts rotating in a liquid annular 

space, 16:7418 (R;FR;In French) 
SHALE OIL 

Evaluation of western and eastern’shale oil residua as asphalt 
pavement recycling agents, 16:7089 (R;US) 

The evaluation of western shale oil as a feedstock for the pro- 
duction of high-density aviation turbine fuel, 16:7091 (R;US) 

SHALLOW LAND BURIAL 

See GROUND DISPOSAL 
SHEATHS (FUEL) 

See FUEL CANS 
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SHELLS 

A design chart for long vacuum pipes and shells, 16:8040 (R;US) 
SHIPPINGPORT PRESSURIZED WATER REACTOR 

See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 

Studies of aged cast stainless steel from the Shippingport reac- 

tor, 16:7363 (R;US) 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK WAVES 

Shock-wave equation-of-state studies at Los Alamos, 16:7727 

(R;US) 
SHOWER COUNTERS 

A study of electro-optical modulators for transfer of detector sig- 
nals by optical fibers, 16:8064 (R;US) 

CALOR89: Calorimetry analysis and benchmarking, 16:8071 
(R;US) 

Calorimeter based detectors for high energy hadron colliders: 
[Progress report]: Task A, 16:8074 (R;US) 

Design of readout electronics for a scintillating plate calorimeter, 
16:8089 (R;US) 

EMPACT: Electrons Muons Partons with Air Core Toroids: An 
expression of interest for an experiment to be performed at 
the Superconducting Super Collider: Task B, 16:8619 (R;US) 

Effects of radiation damage on Z mass resolution in the process 
H — ZZ — eeee, 16:8631 (R;US) 

Electron identification and implications in SSC detector design, 
16:8106 (R;US) 

Physics and detector simulation facility Type O workstation 
specifications, 16:8107 (R;US) 

Prospects for photosensitive dopants in liquid argon, 16:8079 
(R;US) 

Radiation damage effects on calorimeter compensation, 
16:8067 (R;US) 

Scintillating plate calorimeter mechanical design, 16:8061 (R;US) 

[Development of industrial processes for manufacturing of 
silicon sampling hadron calorimeters]: Foreign trip report, De- 
cember 14, 1990—December 20, 1990, 16:8099 (R;US) 

SI SEMICONDUCTOR DETECTORS 

Silicon pin diode array hybrids as building blocks for a vertex 
detector at an asymmetric B-factory, 16:8104 (R;US) 

Tests of the radiation hardness of VLSI Integrated Circuits and 
Silicon Strip Detectors for the SSC [Superconducting Super 
Collider] under neutron, proton, and gamma irradiation, 
16:8094 (R;US) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA MODEL 

The pion resonance in the linear chiral sigma model, 16:8731 
(R;BR) 

SIGMA-410 RESONANCES 

See SIGMA MODEL 

SIGNAL CONDITIONING 

Deconvolution/identification techniques for 1-D transient signals, 

16:9283 (R;US) 
SILANES 

CARS diagnostics on a photochemical reactor for IR laser in- 
duced production of Si and SigN4 powders, 16:7784 (R;IT) 

Coherent antistokes Raman scattering instrument for diagnos- 
tics of laser induced processes, 16:7786 (R;IT) 

Impurity-defect complexes in hydrogenated amorphous silicon, 
16:7765 (R;US) 

The free-radical and ion chemistry of volatile silanes, germanes 
and phosphines: Annual informal technical report, September 
1, 1989-June 30, 1990, 16:7894 (R;US) 

Visible and near-UV laser multiphon ionization mass spec- 
troscopy of tetramethyitin and tetramethylsilane, 16:7913 (R;IT) 

Visible and near-UV laser multiphoton ionization mass spec- 
troscopy of Sn(CH3)4 and Si(CH3)4 (laser chemical vapour 
deposition precursors), 16:7785 (R;IT) 

SILICA 

Dose rate dependence of the optical absorption of Cu implanted 

silica, 16:7684 (R;US) 





The influence of intacial properties on two-phase liquid flow of 
organic contaminants in groundwater: Progress report, July 1, 
1989—December 31, 1990, 16:8221 (R;US) 


SILICA GEL 


Development of optically active aerogels: Summary report for 
FY 1990, 16:7847 (R;US) 


SILICATE MINERALS 
See also KAOLINITE 
lon-irradiation study of the “exotic” mineral 
LiNagK(Fe,Mg,Mn)2Ti2SigO24, 16:7835 (R;US) 


SILICEOUS ROCK 
See SANDSTONES 


SILICON 
Angular distribution of electron plane multiple scattering by sili- 
con monocrystals, 16:8935 (IA;SU;In Russian) 
Angular distribution of protons passed through the silicon thin 
monocrystals, 16:8966 (IA;SU;In Russian) 
CARS diagnostics on a photochemical reactor for IR laser in- 
duced production of Si and SigN4 powders, 16:7784 (R;IT) 
Charge asymmetry in angular dependence of slowing-down of 
particles in thin films, 16:8973 (IA;SU;In Russian) 

Damage parameter comparison for candidate intense neutron 
test facilities for fusion materials, 16:9233 (R;US) 

Damage related deep electronic levels in silicon irradiated with 
1.6 GeV Ar lons, 16:7844 (RA;FR) 

Dynamical behavior of the implant profile during ion implanta- 
tions at elevated temperatures, 16:7686 (R;US) 

Electron trapping in amorphous silicon: A quantum molecular 
dynamics study, 16:7805 (R;US) 

Energy dependence of electron dechanneling length in silicon 
monocrystal, 16:8937 (IA;SU;In Russian) 
Integrated circuits of silicon on insulator S.O.|. technologies: 
State of the art and perspectives, 16:7749 (R;FR;In French) 
Orientational dependence of electron plane transmission 
through silicon monocrystals, 16:8934 (IA;SU;In Russian) 

Polarization of electron hard bremsstrahlung in silicon crystal 
during incidence along crystallographic plane, 16:8997 
(IA;SU;In Russian) 

Transmission and multiple scattering of 1200 MeV electrons in 
thin silicon crystals, 16:8936 (IA;SU;In Russian) 

X-Ray and electronmicroscopic investigation of defects induced 
in silicon by 42 MeV/n Kr ions, 16:7845 (RA;FR) 


SILICON 28 TARGET 
Heavy-ion reactions at energies near the Coulomb barrier, 
16:8833 (R;US) 
The channeling of scattered recoils in a silicon single crystal, 
16:9019 (RA;FR) 


SILICON ALLOYS 
Induced anisotropy in the amorphous alloy Co79 4Fe4 6Si;5By0, 
16:7718 (IA;BR;In Portuguese) 
Measurements of T, temperatures of supersaturated Si-As al- 
loys, 16:7738 (R;US) 
Multidisciplinary study of phase separation in a supersaturated 
Ni-Si alloy, 16:7687 (R;US) 


SILICON CARBIDES 

Crack growth behavior of encapsulation processed SiC-PMMA 
particulate composites, 16:7828 (R;US) 

Measurements of grain boundary properties in nanocrystalline 
ceramics, 16:7775 (R;US) 

The evaluation of environmental effects in toughened ceramics 
for advanced heat engines investigation of selected SiC and 
SigN4 ceramics: Final report, January 1987—August 1987, 
16:7671 (R;US) 

Visible and near-UV laser multiphon ionization mass spec- 
troscopy of tetramethyltin and tetramethylsilane, 16:7913 (R;IT) 


SILICON CHLORIDES 
Synthesis of high purity sinterable SigN4 powders: Final report, 
16:7794 (R;US) 
SILICON DIODES 


High energy heavy ion irradiation of semi-conductor: transient 
electronic phenomena and defect production, 16:8110 (RA;FR) 


neptunite: 


SITE REHABILITATION 


SILICON FLUORIDES 

The free-radical and ion chemistry of volatile silanes, germanes 
and phosphines: Annual informal technical report, September 
1, 1989-June 30, 1990, 16:7894 (R;US) 

SILICON HYDRIDES 

See SILANES 

SILICON NITRIDES 

A comparison of ground-based and space flight data: Atomic 
oxygen reactions with boron nitride and silicon nitride, 
16:7788 (R;US) 

CARS diagnostics on a photochemical reactor for IR laser in- 
duced production of Si and SigN4 powders, 16:7784 (R;IT) 

Synthesis of high purity sinterable SigN, powders: Final report, 
16:7794 (R;US) 

The evaluation of environmental effects in toughened ceramics 
for advanced heat engines investigation of selected SiC and 
SigN4 ceramics: Final report, January 1987—August 1987, 
16:7671 (R;US) 

SILICON OXIDES 

See also SILICA 

lon-beam-induced plastic deformation in vitreous silica, 16:7846 
(RA;FR) 

Laser conditioning and electronic defect measurements of HfO2 
and SiOz thin films, 16:9241 (R;US) 

SILICON SEMICONDUCTOR DETECTORS 

See Si SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 

Amorphous silicon research project governmentindustry pro- 
gram: Review and assessment, 16:7309 (R;US) 

High-efficiency concentrator silicon solar cells: Final report, 
16:7308 (R;US) 

Research on stable, high-efficiency, large-area amorphous sili- 
con based modules — Task B: Final subcontract report, 1 
March 1989-28 February 1990, 16:7310 (R;US) 

SILT 

Radon transport from the subsurface: The roles of certain 
boundary conditions at subsurface/environment boundaries, 
16:8212 (R;US) 

SILVER 

Direct conversion of methane to Co's and liquid fuels: Seventh 
quarterly technical progress report, April 1—-June 30, 1989, 
16:6935 (R;US) 

Direct conversion of methane to C2’s and liquid fuels: Third 
quarterly technical progress report, April 1-June 30, 1988, 
16:6934 (R;US) 

Effect of grain boundary structure on grain boundary diffusivities 
in the Au/Ag system, 16:7708 (R;US) 

Mechanical behavior of nanocrystalline metals, 16:7706 (R;US) 

Search for the onset of muitifragmentation in the reaction *He + 
natAg, 16:8819 (R;FR) 

Silver sheathing of high-T, superconductor wires, 16:7683 (R;US) 

Tensile strength and creep resistance in nanocrystalline Cu, Pd 
and Ag, 16:7700 (R;US) 

SILVER COMPOUNDS 
Hydrogen and helium ion penetration depth dependence on 
their energy in photoemulsion, 16:8948 (IA;SU;In Russian) 

SIMS 

See MASS SPECTROSCOPY 
SIMULATORS (REACTOR) 

See REACTOR SIMULATORS 
SINGLE CRYSTALS 

See MONOCRYSTALS 
SINGLE-PARTICLE MODEL 

Quasi-particle concept: relativistic aspects, 16:8867 (R;FR;In 
French) 

SINTERED MATERIALS 

Planar SOFC development at the Netherlands Energy Research 

Foundation ECN, 16:7609 (RA;NL) 
SINTERING 

Solid oxide fuel cells.: Producing zirconia solid electrolyte thin 

films by doctor blade method, 16:7599 (R;JP;in Japanese) 
SITE REHABILITATION 
See REMEDIAL ACTION 
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SITE SELECTION 


SITE SELECTION 
Alternate site selection process for UMTRA [Uranium Mill Tail- 
ings Remedial Action] project sites, 16:7557 (R;US) 
SKELETON 
See also BONE JOINTS 
VERTEBRAE 

Complex radionuclide and roentgenological evaluation of treat- 
ment efficacy in breast cancer patients with metastases to 
bones, 16:8316 (IA;SU;in Russian) 

Evaluation of skeleton function in Itsenko-Cushing syndrome, 
16:8368 (IA;SU;in Russian) 

SKIN 
[Oncogenic action of ionizing radiation]: 
16:8447 (R;US) 

SKYRMIONS 

See SOLITONS 
SLAGS 

16:7653 (PA;CA) 
SLC 

See STANFORD LINEAR COLLIDER 
SLC DETECTORS 

Physics at the SLC [SLAC Linear Collider], 16:8105 (R;US) 
SLUDGES 

Handling systems for peat, wood and sludge in industrial pro- 
jects, 16:7010 (RA;FIl) 

Preparation of delisting petition for SRS [Savannah River Site] raw 
materials waste sludge—Mixed F006 waste, 16:7209 (R;US) 

Treatment of pulp mill sludges by supercritical water oxidation: 
Final report, 16:7643 (R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

See also FUEL SLURRIES 

Liquid Phase Methanol LaPorte Process Development Unit: 
Modification, operation, and support studies: Task 2.3, Tracer 
studies in the LaPorte LPMEOH PDU: Topical report, Revi- 
sion No. 1, 16:6945 (R;US) 

Process development for remote-handled mixed-waste treat- 
ment, 16:7122 (R;US) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL ANGLE SCATTERING 
Rapid calculations of high energy range distributions, 16:8883 
(RA;FR) 
SMALL INTESTINE 
Radiodiagnosis of chronic duodenite, 16:8379 (IA;SU;In Russian) 
SMOOTHNESS 
See ROUGHNESS 
SODIUM CHLORIDES 

A preliminary assessment of salt and radionuclide volatilities in 
the molten salt processor, 16:7199 (R;US) 

Correlations between structure, spectra, and thermodynamics in 
solutions of cobalt chloride in sodium tetrachloroaluminates, 
16:7880 (R;US) 

Direct conversion of methane to C2's and liquid fuels: Final 
technical progress report for the period October 1, 1987— De- 
cember 31, 1989, 16:6936 (R;US) 

Direct conversion of methane to C's and liquid fuels: Seventh 
quarterly technical progress report, April 1—June 30, 1989, 
16:6935 (R;US) 

Direct conversion of methane to Co's and liquid fuels: Third 
quarterly technical progress report, April 1—June 30, 1988, 
16:6934 (R;US) 

SODIUM COMPLEXES 

Structure of sodium alkyl sulphate micelles: Results from 
density, neutron scattering and positron annihilation measure- 
ments, 16:7871 (R;HU) 

SODIUM FLUORIDES 
Collective flow and pion production at Diogene, 16:8773 (R;FR) 
SODIUM HYDROXIDES 

Novel approaches to ionic chromatography: Progress report, 

January 1990—November 1990, 16:7905 (R;US) 


[Progress report], 
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SODIUM IODIDES 

A preliminary assessment of salt and radionuclide volatilities in 

the molten salt processor, 16:7199 (R;US) 
SODIUM IONS 

Direct extraction of a Na~ beam from a sodium plasma, 
16:9105 (R;JP) 

Theoretical investigation of electron-positive ion/atom interac- 
tions: Progress report, July 1, 1987—March 1, 1990, 16:8558 
(R;US) 

SODIUM PHOSPHATES 

Zinc(Il) oxide solubility and phase behavior in aqueous sodium 

phosphate solutions at elevated temperatures, 16:7901 (R;US) 
SODIUM-SULFUR BATTERIES 
Preliminary evaluation of regulatory and safety issues for sodium- 
sulfur batteries in electric vehicle applications, 16:7550 (R;US) 

SOFC 

See SOLID ELECTROLYTE FUEL CELLS 
SOILING 

See SURFACE CONTAMINATION 
SOILS 

See also LOAM 

Chemical Analysis 

Screening level characterization of electrical Substation 411, 

16:8184 (R;US) 
Computerized Tomography 

Measuring the efficacy of a root biobarrier with x-ray computed 

tomography: Final report, 16:8216 (R;US) 
Contamination 

Environmental assessment of remedial action at the Gunnison 
Uranium Mill Tailings Site, Gunnison, Colorado: Volume 1, 
Text: Draft (UMTRA Project.), 16:7260 (R;US) 

Environmental assessment of remedial action at the inactive 
uraniferous lignite processing sites at Belfield and Bowman, 
North Dakota: Draft final, 16:7229 (R;US) 

Soil contamination and uptake by crops and animal fodder, 
16:8203 (RA;AT) 

Decontamination 

A model for economically based conceptual design of soil vapor 
extraction systems, 16:8182 (R;US) 

Abiotic immobilization/detoxification of recalcitrant organics, 
16:8213 (R;US) 

Summary report of results of the vapor vacuum extraction test at 
the RWMC [Radioactive Waste Management Complex], 
16:8188 (R;US) 

Surfactant screening of diesel-contaminated soil, 16:7075 (R;US) 

Hydraulic Conductivity 

Unsaturated zone characterization of the Area 5 Radioactive 
Waste Management Site: Phase 1, Preliminary laboratory stud- 
ies for the determination of soil moisture characteristic curves 
and unsaturated hydraulic conductivities, 16:7129 (R;US) 

In-Situ Processing 

In situ vitrification of a mixed radioactive and hazardous waste 

site, 16:7186 (R;US) 
Monitoring 

1989 environmental monitoring report, Sandia National Labora- 
tories, Albuquerque, New Mexico, 16:8172 (R;US) 

Environmental report for 1989, 16:8174 (R;US) 

Radiation Monitoring 

1989 environmental monitoring report, Tonopah Test Range, 
Tonopah, Nevada, 16:8173 (R;US) 

The Idaho National Engineering Laboratory site environmental 
report for calendar year 1989, 16:8143 (R;US) 

Radioecological Concentration 

Radon transport from the subsurface: The roles of certain 
boundary conditions at subsurface/environment boundaries, 
16:8212 (R;US) 

Radionuclide Migration 

Investigation of contamination of earthen covers on inactive ura- 
nium mill tailings, 16:8186 (R;US) 

Long-term environmental monitoring at Hanford, Washington, 
16:8168 (R;US) 

Results of mobile gamma scanning activities in Tonawanda, 
New York, 16:8206 (R;US) 





Statistical uncertainty analysis of radon transport in nonisother- 
mal, unsaturated soils, 16:8211 (R;US) 


Vitrification 
A preliminary numerical study of heat transport during in situ vit- 
rification of soil, 16:7143 (R;US) 
In situ vitrification of a mixed radioactive and hazardous waste 
site, 16:7186 (R;US) 
SOL-GEL PROCESS 
New insights into uranium (V1) sol-gel processing, 16:7097 (R;US) 
SOLANUM TUBEROSUM 
Effect of brand peculiarities on 'S7Cs buildup in potato plants, 
16:8198 (IA;SU;In Russian) 
SOLAR ABSORBERS 
Solar reforming of methane in a direct absorption catalytic reactor 
on a parabolic dish: 2, Modeling and analysis, 16:7321 (R;US) 


SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 

Improvement of bulk and epitaxial Ill-V semiconductors for solar 
cells by creation of denuded recombination zones: Final sub- 
contract report, 1 September 1986-30 June 1990, 16:7311 
(R;US) 

Photovoltaic Advanced Research and Development Project: 
Solar Radiation Research annual report: October 1, 1989— 
September 30, 1990, 16:7304 (R;US) 

SOLAR COLLECTORS 

See also CONCENTRATING COLLECTORS 

Photocatalytic destruction of chlorinated solvents with solar en- 
ergy, 16:7325 (R;US) 

Roof-integrated solar collector for domestic hot water: Nordic 
demonstration plant in Ballerup, 16:7324 (R;DK;In Danish) 

SOLAR CONCENTRATORS 

See also SOLAR REFLECTORS 

Advanced solar concentrator development in the United States, 
16:7327 (R;US) 

Innovative point focus solar concentrator: Task 2(b) topical re- 
port: Optical element evaluation, 16:7323 (R;US) 

Solar reforming of methane in a direct absorption catalytic reac- 
tor on a parabolic dish: 1, Test and analysis, 16:7306 (R;US) 

SOLAR COOLING SYSTEMS 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report, November 1, 1990—December 31, 1990, 
16:7319 (R;US) 

SOLAR EQUIPMENT 
See also SOLAR ABSORBERS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR CONCENTRATORS 
SOLAR COOLING SYSTEMS 
SOLAR HEATING SYSTEMS 

Solar Total Energy Project final test report, 16:7318 (R;US) 

Solar reforming of methane in a direct absorption catalytic reactor 
on a parabolic dish: 2, Modeling and analysis, 16:7321 (R;US) 

SOLAR HEATING SYSTEMS 

See also PASSIVE SOLAR HEATING SYSTEMS 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report, November 1, 1990—December 31, 1990, 
16:7319 (R;US) 

SOLAR NEUTRINOS 

Research and development of a helium-4 based solar neutrino 
detector: Progress report, May 1, 1988—December 31, 1990, 
16:8076 (R;US) 

SOLAR POWER PLANTS 

Reliability analysis of a salt-in-tube central receiver power plant, 

16:7316 (R;US) 


SOLAR RADIATION 

Influences of atmospheric conditions and air mass on the ratio 
of ultraviolet to total solar radiation, 16:7303 (R;US) 

Photovoltaic Advanced Research and Development Project: 
Solar Radiation Research annual report: October 1, 1989— 
September 30, 1990, 16:7304 (R;US) 

Solar radiation resource assessment: An overview, 16:7302 
(R;US) 

SOLAR RECEIVERS 

An update on the development of heat-pipe solar receivers for 
Stirling/dish-electric systems, 16:7315 (R;US) 

Design, construction, and testing of the direct absorption re- 
ceiver panel research experiment, 16:7317 (R;US) 

Numerical modeling of dish-Stirling reflux solar receivers, 
16:7314 (R;US) 

SOLAR REFLECTORS 
Solar reflector soiling pattern distributions and reflectance mea- 
surement requirements, 16:7328 (R;US) 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLDERED JOINTS 

A microstructural study of creep and thermal fatigue deformation 
in 60Sn-40Pb solder joints, 16:7729 (R;US) 

Corrosion of copper in Mound’s single-pass potable water sys- 
tems, 16:7732 (R;US) 

SOLID CLUSTERS 

A study of the interaction of light with surfaces of sub-micron di- 
mensions: Progress report, 16:8923 (R;US) 

Numerical calculation of the conductivity of percolation clusters 
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binder- enhanced dRDF pellets and high sulfur coal at Ar- 
gonne National Laboratory, 16:7291 (R;US) 


ERA Vol. 16, No. 3 549 





SULFUR DIOXIDE 
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acceleration, 16:8032 (R;US) 
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SUPERSYMMETRY 

Comments on 'BRST quantization of the extended supersym- 
metric spinning particle’, 16:8722 (R;BR) 

Research in particle physics beyond the standard model: 
Progress report No. 9B, January 16, 1990—January 15, 1991, 
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ciency determination, 16:8086 (IA;BR;In Portuguese) 
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Injury experience in sand and gravel mining, 1989, 16:8508 
(R;US) 
Injury experience in stone mining, 1989, 16:8509 (R;US) 
SURFACE TREATMENTS 
System for supporting conception in the field of surface treat- 
ments, 16:7679 (R;FR;In French) 
SURFACE WATERS 
See also LAKES 
PONDS 
STREAMS 
WATER RESERVOIRS 
Cordevole River Basin (italy) trace elements distribution, 
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Dynamic high-temperature-phosphor thermometry, 
(R;US) 
Measurements of 
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Severe accident risks: An assessment for five US nuclear power 
plants: Final summary report: Volume 1, 16:7484 (R;US) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 

SURVEY (RADIOACTIVITY) 
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TECHNETIUM 95 
Production of "Tc with the “%Mo(p,n) reaction, 16:7920 
(R;JP;In Japanese) 
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See also TRITIUM SYSTEMS TEST ASSEMBLY 
A central refrigeration system to support multiple environmental 
test chambers: Design, development, and evaluation, 
16:7942 (R;US) 
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See TFTR TOKAMAK 
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THALLIUM 201 

[In vivo mutagenicity and clastogenicity of ionizing radiation in 
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THERMAL EFFLUENTS 
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THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
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THERMAL POWER PLANTS 
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WOOD-FUEL POWER PLANTS 
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Geothermal resource analysis in Twin Falls County, Idaho, 

16:7332 (R;US) 
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program, 16:9245 (R;US) 
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nent data for the next step fusion devices]: Foreign trip report, 
November 28, 1990—December 8, 1990, 16:9230 (R;US) 


THERMONUCLEAR REACTORS 
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THF 
See TETRAHYDROFURAN 


THIN FILMS 

Effect of target thickness on the value of measured specific en- 
ergy losses of nitrogen ions, 16:8964 (IA;SU;In Russian) 

Effects of processing parameters on the laser deposition of high 
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Thiophene metabolism by E. coli: Technical progress report, 
September 16, 1990—-December 15, 1990, 16:6937 (R;US) 
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in the case of emergency cooling, 16:7477 (R;DE;In German) 

Revision and further development of the THTR dynamic model 
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See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 
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Main safety lessons from 5-year operation of the renovated 
Dalat nuclear research reactor, 16:7481 (R;VN) 

Safety evaluation of the Dalat research reactor operation, 
16:7482 (R;VN) 

Study of heat exchange characteristics of the Dalat Nuclear Re- 
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progress report, 16:7660 (R;US) 

Multidimensional modeling of convective heat transfer with ap- 
plication to IC [internal combustion] engines: Technical 
progress report, 16:7659 (R;US) 

[Turbulence and spatio-temporal chaos]: 
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Rock support of the L3 experimental hall complex, 16:8009 (R;US) 

Tunnel damage resulting from seismic loading, 16:7193 (R;US) 
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the molten salt processor, 16:7199 (R;US) 

Aggregation of uranium atoms by a living substance, 16:8199 
(IA;SU;In Russian) 

Development and construction of a fast spectroelectrochemical 
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CONF-880695— 


73 
CONF-88071 49- 


7 16:7457 
CONF-8808314— 


CONF-8809492- 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 

(6. Warsaw symposium of elementary particles; 
Kazimierz (Poland); 30 May - 3 jun 1983) 

See CERN-EP-83-133 

(23. Annual congress of the South African Soci- 
ety of Pathologists; Pretoria (South Africa); 
4-6 Jul 1983) 

See INIS-mf—12763 

(10. national congress of the South African Soci- 
ety of Radiation Therapists; Sandton (South 
Africa); 13 Aug 1986) 

See INIS-mf—12762 

(Industry-university advanced materials confer- 
ence; Denver, CO (USA); Feb 1987) 

See DOE/ER/13473-4 

(Workshops and summer schools on nuclear 
physics; ORSAY (France); Feb 1987) 

See IPNO-TH-8984 

(15. scientific meeting and 4th Latin American 
meeting and ist sessions on nuclear power 
plants; San Carlos de Bariloche (Argentina); 
2 Nov 1987) 

See INIS-mf-—12758 

(3. topical meeting on tritium technology in fis- 
sion, fusion and isotopic applications; 
Toronto (Canada); 1-6 May 1988) 

See DP-MS-87-110 

(15. European Physical Society plasma Physics 
Division conference on controlled fusion and 
plasma heating; Dubrovnik (Yugoslavia); 16- 
20 May 1988) 

See EUR-12323 

(1. European particle accelerator conference 
(EPAC-1); Rome (Italy); 7-11 Jun 1988) 

See CLNS—88/841 

(CECAM workshop on photoabsorption by astro- 
physical and laboratory plasmas; Paris 
(France); 18-27 Jul 1988) 

See CEA-CONF-10115 

(American Nuclear Society topical meeting on 
nuclear power plant life extension; Snowbird, 
UT (USA); 31 Jul - 3 aug 1988) 

See WHC-SA-0135 

(Workshop on boron chemistry for neutron cap- 
ture therapy; Workshop on boron chemistry 
for neutron capture therapy; Kumatori 
(Japan); Kumatori (Japan); 1 Aug 1988; 22 
jan 1990) 

See KURRI-TR-335 

(Interuniversity workshop on nuclear physics; 
Esneux (France); 14-16 Sep 1988) 

See IPNO-TH-8933 


Order 
Number 


DE91744273 
DE91744266 
DE91744260 
DE91744268 
DE91740652 
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DE91740650 
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DE88012580 
DE91006958 
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CONF-8904399— 
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CONF-89051 15— 
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CONF-890609— 
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1-Rev.1 
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Source of 
Availability 


(Plutonium/uranium recovery operations confer- 
ence; Idaho Falls, ID (USA); 4-6 Oct 1988) 

See DP-MS-88-119 

See DP-MS-88-125 

(Workshop on the physics of compressible tur- 
bulent mixing; Princeton, NJ (USA); 24-27 
Oct 1988) 

See CEA-CONF-10025 

(DOE/Industry Sensor Working Group meeting; 
Austin, TX (USA); Nov 1988) 

OSTI; NTIS; GPO Dep. E 1.99: DE91004258 

(International conference on acceptance, control 
of and trade in irradiated foods; Geneva 
(Switzerland); 16-20 Dec 1988) 

See AECS/IB—4 

(IAEA specialists’ meeting on methods for reac- 
tor physics calculations for control rods in 
fast reactors; Winfrith (UK); 6-8 Dec 1988) 

See IWGFR-69 

(10. AESF/EPA conference on pollution control 
for the metal finishing industry; Orlando, FL 
(USA); 23-25 Jan 1989) 

See DP-MS-88-167 

(10. Biennial studies session on nuclear physics; 
Aussois (France); 6-10 Mar 1989) 

See CEA-CONF—-10103 

(SFT Meeting; Paris (France); 1 Mar 1989) 

See CEA-CONF—10016 

(International Atomic Energy Agency technical 
committee meeting on passive safety fea- 
tures in current and future water-cooled 
reactors; Moscow (USSR); 21-24 Mar 1989) 

See IWGATWR-3 

(8. international symposium on pion-nucleon and 
nucleon-nucleon physics; Leningrad (USSR); 
17-22 Apr 1989) 

See CEA-CONF—-10096 

See CEA-CONF-10113 

(17. symposium on nondestructive evaluation; 
San Antonio, TX (USA); 17-20 Apr 1989) 

See WSRC-RP-89-413 

(Conference on new trends in tribology; Lyon 
(France); 26-27 Apr 1989) 

See CEA-CONF—-9826 

(2. international workshop on real-time comput- 
ing of the environmental consequences of an 
accidental release to the atmosphere from a 
nuclear installation; Luxembourg (Luxem- 
bourg); 16-19 May 1989) 

See CEA-DAS-616 

(5. Saturne meeting; Piriac (France); 16-20 May 
1989) 

See CEA-CONF—-10098 

See CEA-CONF—10097 

(SHIM 89: 1. international symposium on swift 
heavy ions in matter; Caen (France); 16-19 
May 1989) 

See SHIM-89 

(Environmental Protection Agency (EPA) work- 
shop on metal speciation and transport in 
groundwaters; Jekyll Island, GA (USA); 24- 
26 May 1989) 

See PNL-SA-18360 

(1989 ASHRAE annual meeting; Vancouver 
(Canada); 25-28 Jun 1989) 

See WSRC-RP-89-188 

(2. Karlsruhe international conference on analyti- 
cal chemistry in nuclear technology; 
Karlsruhe (Germany, F.R.); 5-9 Jun 1989) 

See DP-MS-88-218-Rev.1 





16:8675 
16:8848 


16:8726 


16:7008 


16:7569 


16:8911 


16:8551 


16:8750 
16:8751 
16:8849 


16:7197 


16:8003 


16:8002 
16:8643 
16:8646 


16:8724 


16:8000 
16:8748 
16:8749 
16:8847 


Source of 
Availability 


(Special session of the summer American Soci- 
ety of Limnology and Oceanography; 
Fairbanks, AK (USA); 18-22 Jun 1989) 

See WSRC-RP-89-277 

(2. Sorak School and symposium on the inter- 
mediate energy nuclear physics; Kyungju 
(Republic of Korea); 26 Jun - 1 jul 1989) 

See CEA-CONF—10112 

See CEA-CONF—10111 

(Conference on Mathematical Physics; Canberra 
(Australia); 1 Jun - 15 jul 1989) 

See CEA-CONF—10095 

(Symposium on low-grade fuels; Helsinki (Fin- 
land); 12-16 Jun 1989) 

See VTT-SYMP-108 

(International conference on new aspects of nu- 
clear spectroscopy; Crete (Greece); 25 Jun - 
1 jul 1989) 

See CEA-CONF-10036 

(Importance of nuclear energy for power supply 
after 1990: benefits and difficulties; Rio de 
Janeiro (Brazil); 11-15 Jun 1989) 

See INIS-BR-2366 

(Meeting on new trends in magnetism; Recife 
(Brazil); 26-28 Jul 1989) 

See CEA-CONF—-10035 

(16. international conference on the physics of 
electronic and atomic collisions; New York, 
NY (USA); 25 Jul - 1 aug 1989) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91004202 

(Workshop on cosmogenic nuclide production 
rates; VIENNA (Austria); 25-26 Jul 1989) 

See CENBG-—8929 

See CENBG—8930 

See CENBG-—8931 

(4. international symposium on environmental 
degradation of materials in nuclear power 
systems: water reactors; Jekyll Island, GA 
(USA); 6-10 Aug 1989) 

See UCRL—100212 

(4. workshop on RF superconductivity; Tsukuba 
(Japan); 14-18 Aug 1989) 

See CEA-CONF-10105 

(Workshop on computational physics and cellu- 
lar automata; Ouro Preto (Brazil); 8-11 Aug 
1989) 

See CEA-CONF—-10041 

(11. annual DOE low level waste management 
conference; Pittsburgh, PA (USA); 22-24 Aug 
1989) 

See WSRC-RP-89-48 

(International Europhysics conference on high- 
energy physics; Madrid (Spain); 6-14 Sep 
1989) 

See CEA-CONF—-10058 

See LAL-8948 

See LAPP-EXP-8915 

(HADRON '89: 3rd international conference on 
hadron spectroscopy; Ajaccio (France); 23- 
27 Sep 1989) 

See LAL—8960 

See LAL—-8961 

See LAPP-EXP-8917 


See CEA-CONF—10056 
See CEA-CONF—-10099 
See CEA-CONF—-10100 


See CEA-CONF—-10102 
See CEA-CONF-10101 
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Report 
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CONF-8910245— 


Summs. 
CONF-891027— 


CONF-8910341-— 


1 
CONF-891043— 


5 
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CONF-8910496— 


CONF-8910500— 


CONF-891053— 


CONF-891082-— 
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CONF-8911179— 
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16:7467 
16:8637 
16:8867 


16:7417 
16:7418 
16:7419 
16:7954 


16:8841 


16:8818 


16:7481 


16:7861 


16:8725 
16:8727 


16:8171 


16:7210 


16:8872 


Source of 
Availability 


(Society for Industrial and Applied Mathematics 
(SIAM) conference on mathematical and 
computational issues in geophysical fluid and 
solid mechanics; Houston, TX (USA); 25-29 
Sep 1989) 

OSTI; NTIS; GPO Dep. E 1.99: DE91006086 

See CEA-CONF-10107 

See CEA-CONF-10108 

(Technical committee on the use of PSA and re- 
lated computer systems to enhance safety; 

Vienna (Austria); 25 Sep 1989) 

See IAEA-TECDOC-553 


See IPNO-DRE-8945 

See IPNO-TH-8967 

(9. French Congress of Mechanics; Metz 
(France); 5-8 Sep 1989) 

See CEA-CONF—10043 

See CEA-CONF-10044 

See CEA-CONF—10045 

See CEA-CONF—-10046 

(50. anniversary of nuclear fission; Leningrad 
(USSR); 16-20 Oct 1989) 

See CENBG—8926 

(International school seminar on heavy ion 
physics; Dubna (USSR); 3-12 Oct 1989) 

See CEA-CONF—-10110 

(Advanced Heat Exchangers Program review 
meeting; Herndon, VA (USA); 11-12 Oct 
1989) 

OSTI; NTIS; GPO Dep. E 1.99: 

(International symposium on research reactor 
safety, operations and modifications; Chalk 
River (Canada); 23-27 Oct 1989) 

See NINR-E001-90 

(1. international conference on laboratory re- 
search for planetary atmospheres; Bowie, 
MD (USA); 25 Oct 1989) 

OSTI; NTIS; GPO Dep. E 1.99: 

(SNEAP ‘89: symposium of northeastern accel- 
erator personnel; Oak Ridge, TN (USA); 
22-27 Oct 1989) 

OSTI; NTIS; GPO Dep. E 1.99: 

(1. international conference on radioactive nu- 
clear beams; Berkeley, CA (USA); 16-18 Oct 
1989) 

See CENBG-8932 

(Metallurgy seminary of powder; Sao Paulo 
(Brazil); 23-27 Oct 1989) 

See INIS-BR-2381 

(14. annual symposium of the ACIESP; Sao 
Paulo (Brazil); 9-13 Oct 1989) 

See ACIESP-66 

(Conference on recent developments in confor- 
mal field theories; Trieste (Italy); 2-4 Oct 
1989) 

See CEA-CONF—-10093 

See CEA-CONF—-10134 

(28. Hanford life sciences symposium on envi- 
ronmental monitoring, restoration and 
assessment: what have we learned?; Rich- 
land, WA (USA); 16-19 Oct 1989) 

See PNL-SA-18876 

(International conference on new trends in liquid 
scintillation counting and organic scintillators; 
Gatlinburg, TN (USA); 2-5 Oct 1989) 

See WSRC-RP-89-387 


DE91004625 


DE91004531 


DE91004775 


See ISN-89-115 
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Number 


CONF-8911216— 


CONF-8911264— 


CONF-8911265— 


CONF-8911275— 


CONF-891192- 


29 


CONF-891204— 


CONF-8912131- 


CONF-8912134— 


CONF-891290— 


2 
CONF-900102- 


6 
CONF-900109- 


ri 
CONF-9001120— 


CONF-9001121-— 


CONF-9001133— 


16:8798 


16:7278 
16:7964 
16:7965 
16:7966 


16:7717 


16:7872 


16:7211 


16:7915 


16:7657 


16:7961 


16:8807 
16:8816 
16:8895 


16:9135 


Availability 


(Workshop on the contribution to the Nuclear 
Structure of Light Nuclei far from Stability Ex- 
periment and Theory Workshop; Overnai 
(France); 27-29 Nov 1989) 

See IPNO-DRE-8947 

(9. Brazilian seminar of non destructive testing; 
Sao Paulo (Brazil); 5-8 Nov 1989) 

See INIS-BR-2369 

See INIS-BR-2370 

See INIS-BR-2371 

See INIS-BR-2372 

(2. seminary on magnetic materials; Sao Paulo 
(Brazil); 10 Nov 1989) 

See INIS-BR-2380 

(3. intensive seminar on ‘tree rings’; Kumatori 
(Japan); 29-30 Nov 1989) 

See KURRI-TR-336 

(Annual Westinghouse computer symposium; 
Pittsburgh, PA (USA); 6-7 Nov 1989) 

See WSRC-RP-89-490 

(4. international conference on fusion reactor 
materials; Kyoto (Japan); 4-8 Dec 1989) 

See CEA-CONF—10109 

(Colloquium on weak and electromagnetic 
probes in nuclear physics. 3. Workshop of 
the Jacques Cartier Centre; Lyon (France); 
6-8 Dec 1989) 

See PCCF-RI-9001 

See PCCF-RI-9003 

See PCCF-RI-9004 

See CEA-CONF—10201 

(10. anniversary of projectile fragmentation in 
the study of nuclei far from stability sympo- 
sium; DOURDAN (France); 1-4 Dec 1989) 

See IPNO-DRE-8949 

(21. annual NIRS symposium on inhalation of 
airborne particles and induction mechanisms; 
3. international workshop on respiratory tract 
dosimetry; No City Given (Japan); Albu- 
querque, NM (USA); 7-9 Dec 1989; 1-3 jul 
1990) 

See PNL-SA-17594 

(13. energy-sources technology conference and 
exhibition; New Orleans, LA (USA); 14-18 
Jan 1990) 

OSTI; NTIS; GPO Dep. E 1.99: DE91006053 
(7. symposium on space nuclear power systems; 
Albuquerque, NM (USA); 7-11 Jan 1990) 

See PNL-SA-17570 

(18. international winter meeting on nuclear 
physics; Bormio (Italy); 22-26 Jan 1990) 

See IPNO-DRE-9002 

See IPNO-DRE-9003 

See ISN-9006 

(20. European Conference on Laser Interaction 
with Matter; Schliersee (Germany, F.R.); 22- 
26 Jan 1990) 

See CEA-CONF—-10104 

(1990 workshop on physics and detection issues 
for a high luminosity isometric B-factory; 
Workshop on physics and detection issues 
for a high luminosity isometric B-factory; 1990 
workshop on physics and detection issues for 
a high luminosity isometric B-fac; Stanford, 
CA (USA); Stanford, CA (USA); Stanford, CA 
(USA); Stanford, CA (USA); 26-27 Jan 1990; 
9-10 mar 1990; 20-21 apr 1990; 4-8 jun 1990) 

See SLAC-PUB-5353 
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Distribution 
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Source of 
Availability 


(Seminar of nuclear power uses for electric 
power production; Angra dos Reis (Brazil); 
24 Jan 1990) 

See INIS-BR-2378 

(Workshop on boron chemistry for neutron cap- 
ture therapy; Workshop on boron chemistry 
for neutron capture therapy; Kumatori 
(Japan); Kumatori (Japan); 1 Aug 1988; 22 
jan 1990) 

See KURRI-TR-335 

(15. general meeting of the Division of Particles 
and Fields of the American Physical Society; 
Houston, TX (USA); 3-6 Jan 1990) 

See BNL-45633 

(Los Alamos National Laboratory (LANL) work- 
shop on n-p Bremsstrahlung; Los Alamos, 
NM (USA); 25-26 Jan 1990) 

See ISN-9010 


See CEA-CONF—-10246 

(4. Jorge Andre Swieca summer school; Sao 
Paulo (Brazil); 5 Feb 1990) 

See INIS-BR-2379 

(Artificial life conference; Santa Fe, NM (USA); 
Feb 1990) 

See LA-UR-90-4352 

(17. annual day of scientific lectures and 13. an- 
nual meeting of the National Society of Black 
Physicists; Baton Rouge, LA (USA); 21-24 
Mar 1990) 

See ANL-HEP-CP-90-51 

(Artificial intelligence applications for military lo- 
gistics; Williamsburg, VA (USA); 27-30 Mar 
1990) 

See EGG-M-89506 

(Workshop on radiation hardness of plastic scin- 
tillator; Tallahassee, FL (USA); 19-21 Mar 
1990) 

OSTI; NTIS; INIS; GPO Dep. 

(IGCI forum 90: air pollution controls for power 
production facilities-recent operating experi- 
ence; Baltimore, MD (USA); 28-30 Mar 1990) 

OSTI; NTIS; GPO Dep. 


E 1.99: DE91004539 


E 1.99: DE91004438 MF-101; 

MF-606 

(International industrial symposium on the su- 
percollider; Miami Beach, FL (USA); 14-16 
Mar 1990) 

See SSCL-269 

(2. Feldafing international workshop; Feldafing 
(Germany, F.R.); 24-27 Mar 1990) 

OSTI; NTIS; GPO Dep. 

(1990 workshop on physics and detection issues 
for a high luminosity isometric B-factory; 
Workshop on physics and detection issues 
for a high luminosity isometric B-factory; 1990 
workshop on physics and detection issues for 
a high luminosity isometric B-fac; Stanford, 
CA (USA); Stanford, CA (USA); Stanford, CA 
(USA); Stanford, CA (USA); 26-27 Jan 1990; 
9-10 mar 1990; 20-21 apr 1990; 4-8 jun 1990) 

See SLAC-PUB-5353 


(Experimental workshop on high temperature 
superconductors and related materials; Tri- 
este (Italy); 12 Mar 1990) 

See AECS-C/SS—15 

(2. international industrial symposium on the su- 
per collider; Miami, FL (USA); 14-16 Mar 
1990) 

See SSCL-279 


E 1.99: DE91006091 MF-401 





CONF-9004112- 


6 
CONF-9004131- 


8 
CONF-9004158— 


2 
CONF-9004169-— 


3 
CONF-9004220— 


CONF-9004228-— 
3 

CONF-9004254— 
1 

CONF-9004266— 


1 
CONF-9004267— 


1 
CONF-9004268— 


1 
CONF-9004272- 


1 
CONF-9004273— 


1 
CONF-8004274— 


1 
CONF-900466- 


95 
96 
97 
98 


16:7936 
16:7935 


16:7212 
16:7204 
16:7097 


16:8842 


16:8228 


16:8773 
16:8819 


16:8719 


16:7833 


16:8179 


16:7327 


16:9274 


16:8425 


16:7899 


Source of 
Availability 


(1. international topical meeting on high-level ra- 
dioactive waste management; Las Vegas, 
NV (USA); 8-12 Apr 1990) 

See EGG-M-90071 

See EGG-M-89526 

(92. annual meeting of the American Ceramic 
Society; Dallas, TX (USA); 22-26 Apr 1990) 

See WSRC-RP-90-297 

See WSRC-MS—90-40 

See WSRC-MS—90-116 

(Workshop on hadron structure functions and 
parton distributions; Batavia, IL (USA); 26-28 
Apr 1990) 

See ANL-HEP-CP-90-52 

(The national energy strategy—the role of 
geothermal technology development; San 
Francisco, CA (USA); 18-20 Apr 1990) 

See EGG-M-90157 

(40. All-Union conference on nuclear spec- 
troscopy and nuclear structure; Leningrad 
(USSR); 10-13 Apr 1990) 

See EGG-M-90101 

(26. engineering and geology symposium; 
Pocatello, ID (USA); 4-6 Apr 1990) 

See EGG-M-90120 

(International workshop on nuclear dynamics; 
Elba (Italy); 2-7 Apr 1990) 

See CEA-CONF—10268 

See CEA-CONF-10267 

(Informal spring workshop on quantum groups; 
Argonne, IL (USA); 26 Apr - 11 may 1990) 

See ANL-HEP-CP-90-43 

(199. national meeting of the American Chemical 
Society; Boston, MA (USA); 22-27 Apr 1990) 

See PNL-SA-17971 

(7. annual Pacific climate workshop; Pacific 
Grove, CA (USA); 10-13 Apr 1990) 

See UCRL-JC—106085 

(Seminar on solar power systems; Yalta 
(USSR); 22-26 Apr 1990) 

See SAND—90-2490C 

(1990 workshop on physics and detection issues 
for a high luminosity isometric B-factory; 
Workshop on physics and detection issues 
for a high luminosity isometric B-factory; 1990 
workshop on physics and detection issues for 
a high luminosity isometric B-fac; Stanford, 
CA (USA); Stanford, CA (USA); Stanford, CA 
(USA); Stanford, CA (USA); 26-27 Jan 1990; 
9-10 mar 1990; 20-21 apr 1990; 4-8 jun 1990) 

See SLAC-PUB-5353 

(American Mathematical Society (AMS)/Society 
for Industrial and Applied Mathematics 
(SIAM) meeting; Albuquerque, NM (USA); 
Apr 1990) 

See LA-UR-90-4409 

(Seminar on artificial neural networks; Pocatello, 
ID (USA); 27 Apr 1990) 

See EGG-M-90454 

(Annual non-destructive evaluation meeting; 
Idaho Falls, ID (USA); 2-5 Apr 1990) 

See EGG-M-89529 

(Spring meeting of the Materials Research Soci- 
ety (MRS); San Francisco, CA (USA); 16-21 
Apr 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

OSTI; NTIS; GPO Dep. E 1.99: 

See EGG-M-89486 

OSTI; NTIS; GPO Dep. E 1.99: 


DE91006008 MF-404 
DE91006079 MF-404 


DE91006336 MF-404 
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Source of 
Availability 


(Annual meeting of the Division of Physics of 
Beams of the American Physical Society; 
Washington, DC (USA); 16-19 Apr 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(9. plasma surface interactions in controlled fu- 
sion devices conference; Bournemouth (UK); 
20-25 May 1990) 

See GA-A-20130 

(Conference on the tribology of composite mate- 
rials; Oak Ridge, TN (USA); 1-3 May 1990) 

OSTI; NTIS; GPO Dep. 

(International conference on frontiers of electron 
microscopy; Oak Brook, IL (USA); 21-24 May 
1990) 

See LBL—28653 

OSTI; NTIS; GPO Dep. 

(2. annual international seminar on radioactive 
waste products; Julich (Germany, F.R.); 28 
May - 1 jun 1990) 

See WSRC-MS-—90-98 

See EGG-M-90207 

(8. symposium on energy engineering sciences: 
micro/macro studies of multiphase media; Ar- 
gonne, IL (USA); 9-11 May 1990) 

See EGG-M-90196 

(3. national thermal spray conference and expo- 
sition; Long Beach, CA (USA); 21-24 May 
1990) 

See EGG-M-89428 

See EGG-M-90317 

(Interface between nuclear structure and heavy- 
ion reaction dynamics conference; Notre 
Dame, IN (USA); 24-26 May 1990) 

See CRN-PN-9014 

OSTI; NTIS; INIS; GPO Dep. 

(2. international conference on medium- and 
high-energy nuclear physics; Taipei (Taiwan); 
8-18 May 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(International workshop on correlations and mul- 
tiparticle production (CAMP); Marburg 
(Germany, F.R.); 14-16 May 1990) 

See LBL-29641 

(Evolution in astrophysics: IUE astronomy in the 
era of new space missions; Toulouse 
(France); 29 May - 1 jun 1990) 

See NORDITA-90/36-A(prepr.) 

(DESY topical meeting: small-x behavior of 
deep inelastic structure functions in QCD; 
Hamburg (Germany, F.R.); 14-16 May 1990) 

See ANL-HEP-CP-—90-62 

See FNAL/C—90/200-T 

(20. All-Union conference on physics of charged 
particle interaction with crystals; Moscow 
(USSR); 28 May 1990) 

See INIS-SU-220 

(Quantum gravity symposium; Moscow (USSR); 
May 1990) 

See LA-UR-90-4365 

(UNIX by examples seminar; Stanford, CA 
(USA); 16 May 1990) 

See SLAC-PUB-5338 

(Annual meeting on nuclear technology 90, Ger- 
man nuclear society; Nuremberg, DE (USA); 
15-17 May 1990) 

See CEA-DAS-706 

(1. international symposium on the biological 
processing of coal; Orlando, FL (USA); 1-3 
May 1990) 

See EGG-M-90201 

See EGG-M-90089 


DE91005744 


DE91006078 


DE91006088 


DE91006046 


DE91006271 





7 
CONF-90061 20— 


2 

5 

6 
CONF-900617— 


19 
CONF-9006175— 


3 
CONF-9006179— 


CONF-9006275— 


16:8008 
16:8009 
16:7125 


16:7937 


16:7415 


16:8124 


16:8027 
16:8057 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 

See EGG-M-90114 

(Conference on powder metallurgy; Pittsburgh, 
PA (USA); 20-23 May 1990) 

See EGG-M-90118 

(177. meeting of the Electrochemical Society; 
Montreal (Canada); 6-11 May 1990) 

OSTI; NTIS; GPO Dep. 

(12. PANIC international conference on particles 
and nuclei; Cambridge, MA (USA); 24-29 
Jun 1990) 

See FNAL/C-90/254-E 

(EPAC '90: 2nd European particle accelerator 
conference ACROPOLIS; Nice (France); 11- 
16 Jun 1990) 

See LAL-RT-9010 

See LAL-RT-9007 

See LAL-RT-9008 

See ANL-HEP-CP-90-53 

(American Nuclear Society winter meeting; 
American Nuclear Society annual meeting; 
Washington, DC (USA); Nashville, TN (USA); 
11-15 Nov 1990; 10-14 jun 1990) 

See SAND-90-2885C 

(International symposium on unique under- 
ground structures; Denver, CO (USA); 12-15 
Jun 1990) 

See SSCL-315 

See SSCL-318 

OSTI; NTIS; INIS; GPO Dep. 

(1990 pressure vessels and piping conference; 
Nashville, TN (USA); 17-21 Jun 1990) 

See EGG-M-90132 

(Meeting of the American Society for Engineer- 
ing Education; Toronto (Canada); Jun 1990) 

See EGG-M-90192 

(5. national conference on high-power mi- 
crowave technology; West Point, NY (USA); 
10-15 Jun 1990) 

See UCRL-JC—102831 

(1990 annual charged particle beam meeting; 
San Diego, CA (USA); 11-14 Jun 1990) 

See UCRL-JC—105202 

See UCRL-JC—105078 

(1990 DPF summer study on high energy 
physics; Snowmass, CO (USA); 25 Jun - 13 
jul 1990) 

See FNAL/C—90/257-E 

See FNAL/C-90/248-E 

See FNAL/C-90/249-E 

See IS-M-659 

See IS-M-661 

See IS-M-654 

See BNL-45561 

(1990 workshop on physics and detection issues 
for a high luminosity isometric B-factory; 
Workshop on physics and detection issues 
for a high luminosity isometric B-factory; 1990 
workshop on physics and detection issues for 
a high luminosity isometric B-fac; Stanford, 
CA (USA); Stanford, CA (USA); Stanford, CA 
(USA); Stanford, CA (USA); 26-27 Jan 1990; 
9-10 mar 1990; 20-21 apr 1990; 4-8 jun 1990) 

See SLAC-PUB-5353 

(‘90 nobel symposium: The birth and early evo- 
lution of our universe; Ostersund (Sweden); 
11-16 Jun 1990) 

See NORDITA-90/47-A(prepr.) 
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80 
CONF-9007133— 


4 
CONF-9007141-— 

4 
CONF-9007145— 


3 
CONF-900716— 


2 
CONF-9007183— 


3 
CONF-9007188— 


1 
CONF-9007194— 
CONF-9007195— 

1 
CONF-9007197— 


1 
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Number 


16:7816 


16:9046 


16:8495 


16:7459 


16:8418 


16:7455 


16:7118 


16:7908 


16:8552 


16:8424 


16:9031 


16:8707 


16:9272 


16:8917 


Source of 
Availability 


(USA/USSR joint conference on global environ- 
mental hydrology and hydrogeology; 
Leningrad (USSR); 18-21 Jun 1990) 

See LBL-29492 

(International discussion meeting on relaxation 
in complex system; Heraklion (Greece); 18- 
29 Jun 1990) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Workshop on principles of organization in organ- 
isms; Santa Fe, NM (USA); 12-16 Jun 1990) 

See LA-UR-90-3924 

(Symposium on physical acoustics: fundamental 
and applied; Kortrijk (Belgium); 19-22 Jun 
1990) 

See UCRL-JC—103326 

(Electric Power Research Institute (EPRI) dioxin 
conference; Palo Alto, CA (USA); 11-13 Jun 
1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Case for Mars 4 conference; Boulder, CO 
(USA); 6 Jun 1990) 

See EGG-M-90143 

(40. anniversary conference on radiocarbon; 
Lake Arrowhead, CA (USA); Jun 1990) 

See UCRL-JC—105825 

(Balancing automation and human action in nu- 
clear power plants; Munich (Germany, F.R.); 
9-13 Jul 1990) 

See KFKI-1990-24/G 

(Institute of nuclear materials management con- 
ference; Los Angeles, CA (USA); 15-18 Jul 
1990) 

See UCRL-JC—104171 

(23. international metallographic society annual 
convention; Cincinnati, OH (USA); 22-25 Jul 
1990) 

See WSRC-MS-90-151 

(Workshop on heavy-ion collisions at energies 
near the Coulomb barrier; Daresbury (UK); 
5-7 Jul 1990) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(SUR/FIN '90: 77th American Electroplaters and 
Surface Finishers Society (AESF) annual 
technical conference; Boston, MA (USA); 9- 

12 Jul 1990) 

See UCRL-JC—103324 

(12. international conference on atomic physics; 
Ann Arbor, Mi (USA); 30 Jul - 3 aug 1990) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Clinical applications of flow cytometry and im- 
age analysis; lwate (Japan); 1-3 Jul 1990) 

See UCRL-JC—105526 

(6. international specialist seminar on thermolu- 
minescence (TL) and electron spin resonance 
(ESR) dating; Clermont (France); Jul 1990) 

See BNL-45327 

(2. workshop on thermal field theories and their 
applications; Tsukuba (Japan); 23 Jul 1990) 

See NORDITA-90/49-P(prepr.) 

(Information dynamics conference; Kaufbeuren 
(Germany, F.R.); Jul 1990) 

See LA-UR-90-4342 

(Seminar on electronic structure in the 1990's; 
Bad Honnef (Germany, F.R.); 24-26 Jul 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(International conference on polarization phe- 
nomena in nuclear physics; Paris (France); 
9-13 Jul 1990) 

See CEA-CONF—10279 
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DE91006090 


DE91006075 


DE91006055 


DE91006087 





1 
4 
CONF-900740- 


3 
CONF-900741- 


2 
CONF-900756— 


56 
CONF-900757-— 


7-Rev.1 
CONF-900772- 


CONF-900791-— 
9 
CONF-900801-— 


39 
40 
CONF-900802- 


14 

15 

16 
CONF-900809— 

5 

2-Rev.1 
CONF-9008125— 

+1 
CONF-9008134— 


4-Rev.1 
CONF-90081 4— 


16 
CONF-9008152- 


CONF-900817— 


16:8115 


16:8747 


16:7121 


16:7658 
16:7291 


16:7806 


16:7807 


16:6951 


16:7183 
16:7425 


16:7822 


Source of 
Availability 


(21. annual NIRS symposium on inhalation of 
airborne particles and induction mechanisms; 
3. international workshop on respiratory tract 
dosimetry; No City Given (Japan); Albu- 
querque, NM (USA); 7-9 Dec 1989; 1-3 jul 
1990) 

See PNL-SA-17594 

See PNL-SA-17939 

(Conference on quantum chromodynamics; 
Montpellier (France); 8-13 Jul 1990) 

See FNAL/C—90/235-T 

(24. annual conference on trace substances in 
environmental health and annual meeting of 
the Society for Environmental Geochemistry 
and Health; Cincinnati, OH (USA); 9-12 Jul 
1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(34. SPIE annual international technical sympo- 
sium on optical and optoelectronic applied 
science and engineering; San Diego, CA 
(USA); 8-13 Jul 1990) 

See UCRL—102596 

(X-90: 15th international conference on X-ray 
and inner-shell processes; Knoxville, TN 
(USA); 9-13 Jul 1990) 

See UCRL-JC—103867-Rev.1 

(4. workshop on experiments and detectors for a 
relativistic heavy ion collider; Upton, NY 
(USA); 2-7 Jul 1990) 

See BNL-52262 

(Review of progress in quantitative NDE; La 
Jolla, CA (USA); 15-20 Jul 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(25. intersociety energy conversion engineering 
conference; Reno, NV (USA); 12-17 Aug 
1990) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(200. American Chemical Society national meet- 
ing; Washington, DC (USA); 26-31 Aug 1990) 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See EGG-M-90204 

(21. DOE/NRC nuclear air cleaning conference; 
San Diego, CA (USA); 13-16 Aug 1990) 

See PNL-SA-17928 

See UCRL-JC—104586-Rev.1 

(Explomet conference; San Diego, CA (USA); 
12-17 Aug 1990) 

See EGG-M-90137 

(1990 national conference of standards laborato- 
ries (NCSL) symposium and workshop; 
Washington, DC (USA); 19-23 Aug 1990) 

See WSRC-RP-89-983-Rev.1 

(7. ASTM-EURATOM symposium on reactor 
dosimetry; Strasbourg (France); 27-31 Aug 
1990) 

See EGG-M-89426 

(Predeal international summer school on recent 
advances in nuclear structure; Precdeal (Ro- 
mania); 28 Aug - 8 sep 1990) 

See GSI-90-63(prepr.) 

(LT-19 satellite conference on high-temperature 
superconductivity; Cambridge (UK); 13-15 
Aug 1990) 


OSTI; NTIS; GPO Dep. E 1.99: 
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DE91006023 
DE91006020 


DE91006092 


DE91006093 


DE91006019 
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16:8105 


16:8215 


16:9259 


16:7122 
16:8182 


16:7650 


16:7102 


16:6987 


Source of 
Availability 


(2. Edward Bouchet international conference on 
physics and technology; Legon (Ghana); 14- 
17 Aug 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(Cargese Study Institute on Z° physics; Cargese 
(France); 13-25 Aug 1990) 

See SLAC-PUB-5385 

(5. International Humid Substance Society meet- 
ing; Nagoya (Japan); 6-10 Aug 1990) 

See PNL-SA-18877 

(North Atlantic Treaty Organization advanced 
studies institute on theoretical and computa- 
tional models for organic chemistry; Vimeiro 
(Portugal); 26 Aug - 8 sep 1990) 

See PNL-SA-18461 

(Conference on bifurcation and chaos: analysis, 
algorithms, applications; Wurzburg (Ger- 
many, F.R.); 20-24 Aug 1990) 

OSTI; NTIS; GPO Dep. 

(National Computer Graphics Association 
(NCGA) GIS '90; Houston, TX (USA); 26-29 
Aug 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(3. workshop on parallel programming and com- 
pilers; Irvine, CA (USA); 1-3 Aug 1990) 

OSTI; NTIS; GPO Dep. 

(9. symposium on theoretical physics; Mt. Sorak 
(Republic of Korea); 19-26 Aug 1990) 

See FNAL/C—90/265-T 

(25. IUPAP international conference on high en- 
ergy physics; Singapore (Singapore); 2-8 
Aug 1990) 

See ANL-HEP-CP-90-47 

See ANL-HEP-CP-—90-46 

See FNAL/C—90/256-E 

See FNAL/C—90/241-A 

See FNAL/C—90/264-T 

See FNAL/C—90/261-E 

(Summer national meeting of the American Insti- 
tute of Chemical Engineers; San Diego, CA 
(USA); 19-22 Aug 1990) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


(ACEEE summer study on energy efficiency in 
buildings; Pacific Grove, CA (USA); 26 Aug - 
1 sep 1990) 

See PNL-SA-18275 

(International symposium to commemorate the 
50th anniversary of discovery of transura- 
nium elements; Washington, DC (USA); 
26-31 Aug 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(21. Mikolajki summer school on nuclear 
physics: nuclear and atomic physics with ac- 
celerators of the nineties; Mikolajki (Poland); 
26 Aug - 5 sep 1990) 

See GSI-90-62(prepr.) 

See LBL—29733 

(6. annual coal utilization and environmental 
control contractors conference; Pittsburgh, 
PA (USA); 6-9 Aug 1990) 

OSTI; NTIS; GPO Dep. 

(10. international symposium on boron, borides 
and related compounds; Albuquerque, NM 
(USA); 27-30 Aug 1990) 

See SAND-90-1474C 
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15 
CONF-900917— 
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16:7522 
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16:7520 
16:7517 
16:7458 


16:7616 


16:9062 


Source of 
Availability 


(12. international congress for electron mi- 
croscopy; Seattle, WA (USA); 12-18 Aug 
1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(8. symposium on particles on surfaces: detec- 
tion, adhesion, and removal in conjunction 
with the 21st annual meeting of the Fine Par- 
ticle Society; San Diego, CA (USA); 21-25 
Aug 1990) 

See SAND-90-1191C 

(8. general conference of the European Physical 
Society (EPS): trends in physics; Amsterdam 
(Netherlands); 4-8 Sep 1990) 

See GSI-90-56(prepr.) 

(2. world congress on superconductivity; Hous- 
ton, TX (USA); 10-13 Sep 1990) 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


(Joint ANS/ASME nuclear engineering confer- 
ence; Newport, Ri (USA); 16-20 Sep 1990) 

See EGG-M-90240 

(Linear accelerator conference; Albuquerque, 
NM (USA); 9-14 Sep 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(International conference on high spin physics 
and gamma-soft nuclei; Pittsburgh, PA 
(USA); 17-21 Sep 1990) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(International symposium on metal-hydrogen 
systems; Banff (Canada); 2-7 Sep 1990) 

See WSRC-RP-89-1316 

See LA-UR-90-4336 

OSTI; NTIS; INIS; GPO Dep. 

See WSRC-MS—90-27 

(17. annual conference of the American Society 
for Quality Control; Tucson, AZ (USA); 9-12 
Sep 1990) 

See WSRC-MS—90-256 

(15. world conference of the International Nu- 
clear Target Development Society: special 
high-purity materials and targets; Santa Fe, 
NM (USA); 10-14 Sep 1990) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(12. international free electron laser conference 
(FEL-12); Paris (France); 17-21 Sep 1990) 

See LA-UR-90-3907 

(American Nuclear Society topical meeting on 
safety of non-commercial nuclear reactor re- 
search and irradiation facilities; Boise, 1D 
(USA); 30 Sep - 3 oct 1990) 

See WSRC-RP-89-1422-Rev.1 

See WSRC-RP-89-1408 

See WSRC-MS-—90-42 

See WSRC-MS—90-9 

See WSRC-MS—90-146 

(Spectrum 90 international topical meeting; 
Knoxville, TN (USA); 30 Sep - 4 oct 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(16. symposium on fusion technology; London 
(UK); 3-7 Sep 1990) 

See LRP-413/90 
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Source of 
Availability 


(International symposium on discharges and 
electrical insulation in vacuum; Santa Fe, NM 
(USA); 17-20 Sep 1990) 

See UCRL-JC—103450 

(1990 joint RELAPS and TRAC-BWR interna- 
tional user seminar; Chicago, IL (USA); 
17-21 Sep 1990) 

See WSRC-MS-—90-206 

(Committee on Safety of Nuclear Installations 
(CSNI); Santa Fe, NM (USA); 4-6 Sep 1990) 

See EGG-M-90349 

(TOUGH user's workshop; Berkeley, CA (USA); 
13-14 Sep 1990) 

See LBL—-29710 

See PNL-SA-18517 

(5. international conference on the physics of 
highly charged ions; Giessen (Germany, 
F.R.); 10-14 Sep 1990) 

See PNL-SA-18538 

OSTI; NTIS; INIS; GPO Dep. 

(9. international symposium on high energy 
spin-physics; Bonn (Germany, F.R.); 10-15 
Sep 1990) 

See SLAC-PUB-5309 

See ANL-HEP-CP-—90-101 

OSTI; NTIS; INIS; GPO Dep. 

See ANL-HEP-CP-90-73 

See ANL-HEP-CP-90-100 

See ANL-HEP-PR-90-97 

(International conference on calibration and reli- 
ability in groundwater modeling; Hague 
(Netherlands); 3-6 Sep 1990) 

See WSRC-MS-90-124 

(Modeling of casting, welding and advanced so- 
lidification processes engineering foundation 
conference; Davos (Switzerland); 16-21 Sep 
1990) 

See EGG-M-90058 

See EGG-M-89511 

(5. international conference on multiphoton pro- 
cesses; Paris (France); 24-28 Sep 1990) 

OSTI; NTIS; GPO Dep. 

See UCRL-JC—104217 

(Conference on the effect of irradiation on mate- 
rials of fusion reactors; Leningrad (USSR); 
18-20 Sep 1990) 

See PNL-SA-18469 

OSTI; NTIS; INIS; GPO Dep. 

(2. international colloquium on x-ray lasers; York 
(UK); 17-21 Sep 1990) 

See UCRL-JC—105731 

See UCRL-JC—103330 

See UCRL-JC—105492 

(US-Japan workshop on advances in simulation 
techniques applied to plasmas and fusion; 
Los Angeles, CA (USA); 26-28 Sep 1990) 

See LA-UR-90-4391 

(From fundamental fields to nuclear phenomena 
conference; Boulder, CO (USA); 19-22 Sep 
1990) 

OSTI; NTIS; INIS; GPO Dep. 


(1. international conference on f-elements; Leu- 
ven (Belgium); 4-7 Sep 1990) 

OSTI; NTIS; GPO Dep. 

(Air Force workshop on surface reactions in the 
space environment; Evanston, IL (USA); 24- 
25 Sep 1990) 

See LA-UR-90-3968 
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Source of 
Availability 


(Rheinfels workshop on hadron mass spectrum; 
St. Goar (Germany, F.R.); 3-6 Sep 1990) 

See SLAC-PUB-5395 

See SLAC-PUB-5392 

See SLAC-PUB-5391 

(20. international symposium on multiparticle dy- 
namics; Gut Holmecke (Germany, F.R.); 
10-14 Sep 1990) 

See DOE/ER/40085—22 

See FNAL/C—90/242-E 

(1990 American Public Health Association meet- 
ing; New York, NY (USA); 30 Sep - 4 oct 
1990) 

See PNL-SA-17957 

(Conference on large scale computing in the 
21st century; Boston, MA (USA); 28 Sep - 3 
oct 1990) 

See LA-UR-90-4225 

(ESO/EIPC workshop: SN1987A and other su- 
pernova; Isola d’Elba (Italy); 17-22 Sep 1990) 

See LA-UR-90-4264 

(Workshop on tau lepton physics; Orsay 
(France); 24-27 Sep 1990) 

See SLAC-PUB-5388 

(Conference on radiation damage coorelations 
for fusion conditions; Silkeborg (Denmark); 
27 Sep - 2 oct 1990) 

See PNL-SA-17393 

(6. Latin-American symposium on surface 
physics; Cusco (Peru); 3-7 Sep 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(American Institute of Aeronautics and Astronau- 
tics (AIAA) space programs and technologies 
conference; Huntsville, AL (USA); 25-27 Sep 
1990) 

See EGG-M-90432 

(International Union of Pure and Applied Physics 
(IUPAP) conference on primordial nucleosyn- 
thesis and evolution of the early universe; 
Tokyo (Japan); 3-8 Sep 1990) 

See UCRL-JC—105848 

See FNAL/C—90/252-A 

See FNAL/C—90/240-A 

See FNAL/C—90/245-A 

See UCRL-JC—105812 

(8. international workshop on inelastic ion sur- 
face collisions conference; Vienna (Austria); 
17-21 Sep 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(Workshop on physics at UNK; Protvino 
(USSR); 25-28 Sep 1990) 

See ANL-HEP-CP-—90-103 

(6. international school on condensed matter 
physics: new physical problems in electronic 
materials; Varna (Bulgaria); 21-29 Sep 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(7. international conference on ion beam modifi- 
cation of materials; Knoxville, TN (USA); 
9-14 Sep 1990) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Applied superconductivity conference; Aspen, 
CO (USA); 24-28 Sep 1990) 

See FNAL-TM-1689 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See IS-M-655 
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Source of 
Availability 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(7. annual international Pittsburgh coal confer- 
ence; Pittsburgh, PA (USA); 10-14 Sep 1990) 

OSTI; NTIS; GPO Dep. 

(Spectrum '90: American Nuclear Society (ANS) 
international meeting on radioactive waste 
technologies, decontamination, and haz- 
ardous wastes; Knoxville, TN (USA); 30 Sep 
- 4 oct 1990) 

See WSRC-MS-—90-123 

(4. annual conference on superconductivity and 
its applications; Buffalo, NY (USA); 18-20 
Sep 1990) 

OSTI; NTIS; GPO Dep. 


(3. international conference on applications of 
physics in medicine and biology: medical di- 
agnostic imaging; Trieste (Italy); 4-7 Sep 
1990) 

See LBL-29441 

(9. topical meeting on technology of fusion en- 
ergy; Oak Brook, IL (USA); 7-11 Oct 1990) 

See EGG-M-90484 

See EGG-M-90213 

See EGG-M-90206 

See EGG-90214 

See EGG-M-90211 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
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OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Fall meeting of the Minerals, Metals and Materi- 
als Society on physical metallurgy and 
materials in conjunction with materials week 
and the material applications and services 
exposition; Detroit, MI (USA); 7-11 Oct 1990) 

See PNL-SA-18470 

OSTI; NTIS; INIS; GPO Dep. 

(29. Hanford symposium on health and the 
environment: indoor radon and lung cancer— 
reality or myth; Richland, WA (USA); 16-19 
Oct 1990) 

See PNL-SA-18155 

See PNL-SA-18185 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(14. Europhysics conference on nuclear physics: 
rare nuclear decays and fundamental pro- 
cesses; Bratislava (Czechoslovakia); 22-26 
Oct 1990) 

See LA-UR-90-4294 

OSTI; NTIS; INIS; GPO Dep. 
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16:7514 
16:7461 
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16:7363 
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16:8064 
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16:8061 
16:8089 


16:8416 
16:8094 
16:8062 
16:8049 


16:8015 


16:8068 
16:8069 
16:7277 
16:8070 
16:8118 


16:9133 
16:9246 
16:9087 


16:9290 
16:7435 


16:7307 


Source of 
Availability 


(International topical meeting on the safety, sta- 
tus, and future of non-commercial reactors 
and irradiation facilities; Boise, ID (USA); 4 
Oct 1990) 

See WSRC-MS—90-11 

See WSRC-MS-—90-10 

(Human factors society conference; Orlando, FL 
(USA); 8-12 Oct 1990) 

See EGG-M-89088 

(18. water reactor safety information meeting; 
Gaithersburg, MD (USA); 22-24 Oct 1990) 

See SAND-90-2580C 

See BNL-NUREG—44993 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Workshop on physics of alternative magnetic 
confinement schemes; Varenna (Italy); 14-15 
Oct 1990) 

See LA-UR-90-4374 

(Symposium on detector research and develop- 
ment for the Superconducting Super Collider; 
Fort Worth, TX (USA); 15-18 Oct 1990) 

See BNL-45393 

See ANL-HEP-CP-—90-105 

See ANL-HEP-CP-90-92 

See IS-M-660 

(1990 IEEE nuclear science symposium; Arling- 
ton, VA (USA); 23-27 Oct 1990) 

See LBL-29711 

See LA-UR-90-4184 

See ANL-HEP-CP-—90-96 

See IS-M-658 

(SNEAP ‘90; Manhattan, KS (USA); 22-25 Oct 
1990) 

OSTI; NTIS; INIS; GPO Dep. 

(International collaboration on advanced neutron 
sources; Tsukuba (Japan); 21-26 Oct 1990) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(13. international conference on plasma physics 
and controlled nuclear fusion research; 
Washington, DC (USA); 1-6 Oct 1990) 

See UCRL-JC—103465 

See UCRL-JC—106080 

See GA-A-20273 

(1990 computer symposium; Pittsburgh, PA 
(USA); Oct'- nov 1990) 

See WSRC-MS—90-184 

See WSRC-MS-90-141 

(1990 photovoltaic module reliability workshop; 
Denver, CO (USA); 25 Oct 1990) 

See SAND-90-2966C 

(1. congress of HVAC, heat supply, and building 
thermophysics engineers; Leningrad (USSR); 
9-13 Oct 1990) 

See PNL-SA-18643 

(Los Alamos Meson Physics Facility (LAMPF) 
workshop; Los Alamos, NM (USA); 11-13 
Oct 1990) 

See LA-UR-90-4323 

See BNL-45366 

See LA-UR-90-4366 

(Astrophysics workshop: after the first three 
minutes; College Park, MD (USA); 15-17 Oct 
1990) 

See LA-UR-90-3915 
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16:7094 


Source of 
Availability 


(International seminar on future perspectives in 
HEP; Protvino (USSR); 6-8 Oct 1990) 

See LBL-29760 

(International symposium on fishways '90 in 
Gifu; Gifu (Japan); 8-10 Oct 1990) 

See PNL-SA-18629 

(5. colloque des cent gardes; Paris (France); 29- 
31 Oct 1990) 

See LA-UR-90-3916 

(15. annual climate diagnostics workshop; 
Asheville, NC (USA); 19 Oct - 2 nov 1990) 

See UCRL-JC—105562 

(JOWOG 22D joining subgroup meeting; Los 
Alamos, NM (USA); 23-25 Oct 1990) 

See SAND-90-1648C 

See SAND-90-3114C 

(International conference on calorimetry in high 
energy physics; Batavia, IL (USA); 29 Oct 
1990) 

See FNAL-TM—1700 

See FNAL/C—90/251 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(NATO conference on dynamic systems; Santa 
Fe, NM (USA); 20 Oct 1990) 

See LA-UR-90-4364 

(Physics nonlinearity with disorder international 
workshop; Tashkent (USSR); 1-7 Oct 1990) 

See LA-UR-90-4214 

(22. boulder damage symposium; Boulder, CO 
(USA); 25-26 Oct 1990) 

See LA-UR-90-4318 

See UCRL-JC—104883 

See UCRL-JC—104970 

See UCRL-JC—105036 

See UCRL-JC—104900 

See UCRL-JC—104884 

(Workshop on parallel problem solving from na- 
ture; Dortmund (Germany, F.R.); Oct 1990) 

See LA-UR-90-4251 

(International conference on high energy gamma 
ray astronomy; Ann Arbor, Mi (USA); 2-5 Oct 
1990) 

See LA-UR-90-4436 

See LA-UR-90-4433 

See LA-UR-90-4437 

See ANL-HEP-CP-90-118 

(Large Hadron Collider workshop: physics and 
instrumentation; Aachen (Germany, F.R.); 4- 
9 Oct 1990) 

See SLAC-PUB-5319 

(Acta Metallurgica conference on materials with 
ultrafine microstructures; Atlantic City, NJ 
(USA); 1-5 Oct 1990) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(International symposium on isotope separation 
and chemical exchange uranium enrichment; 
Tokyo (Japan); 29-31 Oct 1990) 

See MLM-3675(OP) 
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OSTI; NTIS; INIS; GPO Dep. 

(International workshop on radiative properties 
of hot dense matter; Sarasota, FL (USA); 22- 
26 Oct 1990) 

See SAND—90-2539C 
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Source of 
Availability 


(International symposium on heavy ion physics 
and its applications; Lanzhou (China); 7-13 
Oct 1990) 

See UCRL-JC—105042 

OSTI; NTIS; INIS; GPO Dep. 

(Workshop on tungsten and other advanced 
metals; Dallas, TX (USA); 22-24 Oct 1990) 

See SAND-90-1950C 

(23. international symposium on microelectron- 
ics (ISHM '90); Chicago, IL (USA); 13-17 Oct 
1990) 

OSTI; NTIS; GPO Dep. 

(10. annual office information management con- 
ference; New Orleans, LA (USA); 24-26 Oct 
1990) 

OSTI; NTIS; GPO Dep. 

(37. national American Vacuum Society sympo- 
sium; Toronto (Canada); 8-12 Oct 1990) 

See LA-UR-90-4359 

OSTI; NTIS; GPO Dep. 

(7. international symposium on capture gamma- 
ray spectroscopy and related topics; Pacific 
Grove, CA (USA); 14-19 Oct 1990) 

See UCRL-JC—105461 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(7. international lattice gauge theory conference; 
Tallahassee, FL (USA); 8-12 Oct 1990) 

See LA-UR-90-4351 

See FNAL/C—90/259-T 

See ANL-HEP-CP-90-121 

See ANL-HEP-CP-90-120 

(178. meeting of the Electrochemical Society; 
Seattle, WA (USA); 14-19 Oct 1990) 

OSTI; NTIS; GPO Dep. 

(Medical imaging conference '90; Crystal City, 
VA (USA); 23-27 Oct 1990) 

See BNL-45599 

(7. international seminar on polymer physics: 
thin polymeric layers; Guentersberge (Ger- 
many, F.R.); 22-26 Oct 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(12. annual North American conference of the In- 
ternational Association for Energy Economics 
(IAEE); Ottawa (Canada); 1-3 Oct 1990) 

OSTI; NTIS; GPO Dep. 

(American Nuclear Society winter meeting; 
American Nuclear Society annual meeting; 
Washington, DC (USA); Nashville, TN (USA); 
11-15 Nov 1990; 10-14 jun 1990) 

See SAND-90-2885C 

See WHC-SA-0939 

See WSRC-MS—90-175 

See PNL-SA-—18405 

See PNL-SA-18373 

OSTI; NTIS; INIS; GPO Dep. 

(22. international technical conference of the So- 
ciety for the Advancement of Material and 
Process Engineering; Boston, MA (USA); 6-8 
Nov 1990) 

See MLM-3672(OP) 

(Fall meeting of the Materials Research Society; 
Boston, MA (USA); 24 Nov - 1 dec 1990) 

See SAND-90-1698C 

OSTI; NTIS; GPO Dep. 

See SAND-90-1787C 

See UCRL-JC—104590 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See UCRL-JC—104563 

OSTI; NTIS; GPO Dep. 
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OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See PNL-SA-18395 

See LA-UR-90-4266 

See LA-UR-90-4292 

See LA-UR-90-4418 

See SAND-90-1794C 

See SAND-90-3159C 

OSTI; NTIS; INIS; GPO Dep. 
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See SAND-90-3200C 

OSTI; NTIS; GPO Dep. 

See UCRL-JC—104595 

(26. annual conference and symposium of the 
American Water Resources Association; 
Denver, CO (USA); 4-9 Nov 1990) 

OSTI; NTIS; GPO Dep. 

(4. international conference on surface modifica- 
tion technologies; Paris (France); 6-9 Nov 
1990) 

OSTI; NTIS; GPO Dep. 

(14. nuclear waste management conference; 
Boston, MA (USA); 26-29 Nov 1990) 

See PNL-SA-18096 

See PNL-SA-18263 

See UCRL-JC—103653 

See PNL-SA-18137 

(27. JANNAF combustion meeting; Cheyeene, 
WY (USA); 5-9 Nov 1990) 

OSTI; NTIS; GPO Dep. 

(OPTCON ‘90: SPIE symposium on laser sci- 
ence and applications of optics; Boston, MA 
(USA); 4-9 Nov 1990) 

See UCRL-JC—104841 

(32. annual meeting of the American Physical 
Society - Division of Plasma Physics 
(APS/DPP); Cincinnati, OH (USA); 12-16 
Nov 1990) 

See UCRL-JC—105315 

See UCRL-JC—104403 

OSTI; NTIS; INIS; GPO Dep. 

See UCRL-JC—105467 

See UCRL-JC—104407 

(Robots 15 conference; Detroit, MI (USA); 13-15 
Nov 1990) 

See WSRC-RP-89-1193 

See PNL-SA-18427 
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Source of 
Availability 


(10. international workshop on ECR ion sources; 
Knoxville, TN (USA); 1-2 Nov 1990) 
See LA-UR-90-4156 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(American Ceramic Society's Electronics Divi- 
sion meeting; Orlando, FL (USA); 13-15 Nov 
1990) 

See LA-UR-90-4223 

(Conference on remediation of radioactive/mixed 
waste sites...1992 and beyond; Scottsdale, 
AZ (USA); 6 Nov 1990) 

See EGG-M-90500 

(1990 nuclear explosives code developers’ con- 
ference; Monterey, CA (USA); 6-9 Nov 1990) 

See UCRL-JC—105337 

See UCRL-JC—105280 

See UCRL-JC—106124 

See UCRL-JC—105464 

See UCRL-JC—105438 

See UCRL-JC—105621 

See UCRL-JC—105535 

See UCRL-JC—105409 

(International workshop on the natural resource 
and economic implications of global climate 
change; Interlaken (Switzerland); 5-9 Nov 
1990) 

See PNL-SA-18767 

(Global change: economic issues in agriculture, 
forestry, and natural resources; Washington, 
DC (USA); 21 Nov 1990) 

OSTI; NTIS; GPO Dep. 

(CSNI workshop on aerosol behavior and 
thermal-hydraulics in the containment; Paris 
(France); 26-28 Nov 1990) 

See SAND—90-1382C 

(11. international conference on the application 
of accelerators in research and industry; 
Denton, TX (USA); 5-8 Nov 1990) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Institut de la Vie international conference; 
Deauville (France); 12-16 Nov 1990) 

See UCRL-JC—105293 

(HET invorenvande volgendegeneratie confer- 
ence; Amsterdam (Netherlands); 29 Nov 
1990) 

See SAND—90-2983C 

(1990 scientific conference on chemical defense 
research; Aberdeen Proving Ground, MD 
(USA); 14-18 Nov 1990) 

See LA-UR-90-4261 

(Symposium on new directions and future as- 
pects of HVEM; Osaka (Japan); 8-10 Nov 
1990) 

OSTI; NTIS; INIS; GPO Dep. 

(International Committee for Future Accelerators 
(ICFA) seminar on future perspectives in 
high energy physics; Serpukhov (USSR); 6- 
13 Nov 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(RF Expo East '90; Orlando, FL (USA); 13-15 
Nov 1990) 

OSTI; NTIS; INIS; GPO Dep. 

(2. international ceramic science and technology 
congress; Orlando, FL (USA); 12-15 Nov 
1990) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 
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Availability 


OSTI; NTIS; GPO Dep. 

See SAND-90-1511C 

(International conference on pumps for PWR; 
London (UK); 6-7 Nov 1990) 

See UCRL-JC—104425 

(19. INS international symposium on cooler 
rings and their applications; Tokyo (Japan); 
4-8 Nov 1990) 

See GSI-90-61 (prepr.) 

(American Institute of Chemical Engineers fall 
annual meeting; Chicago, IL (USA); 11-16 
Nov 1990) 

See PNL-SA-18429 

See UCRL—100847-Rev.1 

(3. international symposium on superconductiv- 
ity; Sendai (Japan); 6-9 Nov 1990) 

See LA-UR-90-4157 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Eastern oil shale symposium: oil shale, tar 
sands, heavy oil; Lexington, KY (USA); 6-8 
Nov 1990) 

See UCRL-JC—104539 

(13. Werner Brandt workshop on the interaction 
of charged particles with matter; Nara 
(Japan); 16-18 Nov 1990) 

OSTI; NTIS; GPO Dep. 

(Superfund '90: 11. annual national conference 
and exhibition of the Hazardous Materials 
Control Research Institute; Washington, DC 
(USA); 26-28 Nov 1990) 

See PNL-SA-18518 

See PNL-SA-18459 

OSTI; NTIS; GPO Dep. 


(ASME winter annual meeting; Dallas, TX 
(USA); 25-30 Nov 1990) 

See PNL-SA-17787 

See EGG-M-90407 

See EGG-M-90382 

See EGG-M-90381 

(10. international electric vehicle symposium: 
electric vehicle-a viable technology; Hong 
Kong (Hong Kong); 3-5 Dec 1990) 

See EGG-M-90443 

See EGG-M-90473 

See EGG-M-90445 

(6. international conference on solid waste man- 
agement and secondary materials; 
Philadelphia, PA (USA); 4-7 Dec 1990) 

OSTI; NTIS; GPO Dep. 

(8. annual oil, gas, coal, and environmental 
biotechnology symposium; New Orleans, LA 
(USA); 3-6 Dec 1990) 

OSTI; NTIS; GPO Dep. 

(International symposium on heavy ion inertial 
fusion; Monterey, CA (USA); 3-6 Dec 1990) 

See UCRL-JC—104476 

See UCRL-JC—104981 

(Power-Gen '90: 3rd international power gener- 
ation industries conference and exhibition; 
Orlando, FL (USA); 4-6 Dec 1990) 

See BNL-45361 

(6. Miami international symposium on heat and 
mass transfer; Miami, FL (USA); 10-12 Dec 
1990) 

OSTI; NTIS; INIS; GPO Dep. 

(1990 international electron device conference; 
San Francisco, CA (USA); 10-12 Dec 1990) 

See SAND-90-2558C 
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CONF-901259- (1990 American Geophysical Union fall meeting; 
San Francisco, CA (USA); 3-7 Dec 1990) 
1 16:8214 See PNL-SA-18594 
CONF-901261-— (Society of Automotive Engineers (SAE) annual 
meeting; Detroit, MI (USA); 15 Dec 1990) 
1 16:7614 OSTI; NTIS; GPO Dep. 99: DE91005482 
CONF-901262- (Dahlem workshop on limiting greenhouse ef- 
fect: options for controlling atmospheric CO, 
accumulation; Berlin (Germany, F.R.); 9-14 
Dec 1990) 
1 16:8170 See PNL-SA-18815 
2 16:6980 OSTI; NTIS; GPO Dep. 99: DE91006768 MF-101 
CONF-901263- (International conference on lasers '90; San 
Diego, CA (USA); 10-14 Dec 1990) 
1 16:7996 See UCRL-JC—105386 
CONF-901264— (Workshop on radioactive, hazardous, and/or 
mixed wastes sludge management; 
Knoxville, TN (USA); 4-5 Dec 1990) 
1 See LA-UR-90-4161 
CONF-901267— (Shock symposium; Tokyo (Japan); 11-12 Dec 
1990) 


1 See LA-UR-90-4208 
CONF-901268— (15. international conference on infrared and 
millimeter waves; Buena Vista Lake, U 
(USA); 10-14 Dec 1990) 
See LRP-418/90 
CONF-901272- (1990 topical meeting on nuclear power plant 
and facility maintenance; Salt Lake City, UT 
(USA); 15 Dec 1990) 
1 16:7350 See WSRC-MS—90-228 
CONF-901273- (Materials Research Society meeting; Boston, 
MA (USA); Dec 1990) 
1 16:7771 OSTI; NTIS; GPO Dep. :  DE91006807 


2 16:8916 OSTI; NTIS; GPO Dep. ;  DE91006808 
CONF-910001-— (International solar energy conference; Reno, 
NV (USA); 
1 16:7326 See SAND-90-2008C 
CONF-910116- (8. symposium on space nuclear power systems; 
Albuquerque, NM (USA); 6-10 Jan 1991) 
16:7445 See DOE/NASA/16310-14 
16:7932 OSTI; NTIS; GPO Dep. 99: DE91005834 
16:7528 See PNL-SA—18509 
16:7396 See PNL-SA-18805 
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CONF-910117-— (29. AIAA aerospace sciences conference; 
Reno, NV (USA); 7-10 Jan 1991) 
4 16:7670 See LA-UR-90-4299 
CONF-910134— (14. nuclear physics symposium; Oaxtepec 
(Mexico); 7-10 Jan 1991) 
1 16:8833 OSTI; NTIS; INIS; GPO Dep. 29: DE91005944 
CONF-910137-— (24. midyear topical meeting of the Health 
Physics Society; Raleigh, NC (USA); 20-25 
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4 See PNL-SA-18779 
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Society; New Orleans, LA (USA); 13-18 Jan 
1991) 
1 16:8133 See BNL-45375 
2 16:8176 See UCRL-JC—104677 
CONF-910159— (1991 Miami bio/technology winter symposia on 
advances in gene technology: the molecular 
biology of human genetic disease; Miami, FL 
(USA); 27 Jan - 1 feb 1991) 
1 See UCRL-JC—105281 
CONF-910161-— (Enzyme mechanisms conference; San Diego, 
CA (USA); 2-6 Jan 1991) 
1 OSTI; NTIS; GPO Dep. E 1.99: DE91005903 MF-408 
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(15. annual conference on composites and ad- 
vanced ceramics; Cocoa Beach, FL (USA); 
13-16 Jan 1991) 

OSTI; NTIS; GPO Dep. 

(8. Institute of Nuclear Materials Management 
(INMM) seminar on spent fuel management; 
Washington, DC (USA); 16-18 Jan 1991) 

See PNL-SA-18941 

(Annual meeting and exhibition of the Minerals, 
Metals and Materials Society; New Orleans, 
LA (USA); 17-21 Feb 1991) 

OSTI; NTIS; GPO Dep. 

(4. topical meeting on robotics and remote sys- 
tems; Albuquerque, NM (USA); 24-28 Feb 
1991) 

OSTI; NTIS; INIS; GPO Dep. 

See SAND-90-2032C 

(9. annual HEART conference; Gaithersburg, 
MD (USA); 25 Feb - 1 mar 1991) 

See SAND—90-2693C 

(1991 conference on design productivity; Hon- 
olulu, HI (USA); 3-9 Feb 1991) 

See KCP-613-4424 

(COMPCON ’91; San Francisco, CA (USA); 25 
Feb - 1 mar 1991) 

See UCRL-JC—105425 

See UCRL-JC—105426 

See UCRL-JC—105427 

(Waste management '91; Tucson, AZ (USA); 24- 
28 Feb 1991) 

See SAND-90-2115C 
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sium (CARTS); Las Vegas, NV (USA); 4-7 
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Phoenix, AZ (USA); 27-30 Mar 1991) 

See SAND-90-1705C 

(13. ASME-JSME international solar energy con- 
ference; Reno, NV (USA); 17-22 Mar 1991) 
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(2. international conference on geotechnical 
earthquake; St. Louis, MO (USA); 11-15 Mar 
1991) 

See SAND-90-1721C 

(SIAM conference on supercomputing; Houston, 
TX (USA); 22-24 Mar 1991) 

See SAND-—90-2698C 

(NACE corrosion ‘91 symposium; Cincinnati, OH 
(USA); 11-15 Mar 1991) 

OSTI; NTIS; GPO Dep. 

(5. international seminar on lithium battery tech- 
nology and applications; Deerfield Beach, FL 
(USA); 4-8 Mar 1991) 

See SAND-91-0012C 

(Picosecond electronics and optoelectronics 
meeting; Salt Lake City, UT (USA); 13-15 
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See SAND-90-3082C 

(TITE '91: 9th annual technology and innova- 
tions in training and education conference; 
San Antonio, TX (USA); 11-15 Mar 1991) 
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OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


88 SBeeeeseeseesesese ses 


m mm MMMM MM MMMM 
—_— 


mim 
> = 


—_ 
io 
© 


Order 
Number 


DE91006669 


DE91005754 


DE91005766 
DE91006801 
DE91005797 
DE91005767 
DE91005711 
DE91004786 
DE91006225 
DE91005406 
DE91006576 
DE91007133 
DE91005918 
DE91005693 
DE91005795 
DE91004785 
DE91005192 
DE91005259 
DE91005755 
DE91005761 
DE91006166 
DE91006526 
DE91006896 


DE91005812 
DE91006061 


DE91006072 
DE91005788 
DE91005931 


DE91006310 
DE91006386 


DE91006815 
DE91006735 
DE91006813 
DE91006844 
DE91006261 

DE91004168 
DE91005892 
DE91006841 

DE91006842 
DE91005029 
DE91004875 
DE91005725 
DE91006542 
DE91006313 
DE91005007 
DE91004887 


DE91004884 
DE91004886 


DOE/ER/13613- 


Distribution 
Category 
MF-630 


MF-607 


MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 


MF-511 
MF-900 


MF-402 
MF-414 
MF-414 


MF-414 
MF-414 


MF-401 
MF-406 
MF-401 
MF-411 
MF-401 
MF-401 
MF-401 
MF-411 
MF-401 
MF-408 
MF-401 
MF-404 
MF-408 
MF-401 
MF-401 
MF-401 
MF-401 


MF-401; 
MF-406 


ERA Vol. 16, No. 3 605 





DOE/ER/13613- 
Report 
Number 
30 
DOE/ER/13623— 
T1 
DOE/ER/13671-— 
4 
DOE/ER/13748— 
3 
DOE/ER/13750- 
2 
DOE/ER/13751-— 
4 
DOE/ER/13768— 
2 
DOE/ER/13772-— 
3 
DOE/ER/13775— 
2 
DOE/ER/13780— 
T1 
i 
DOE/ER/13811— 
3 
DOE/ER/13835— 
3 
DOE/ER/13848— 
3 
DOE/ER/13865— 
30 
DOE/ER/13880— 
3 
DOE/ER/13916— 


2 
DOE/ER/13935— 


2 
DOE/ER/13943— 
2 


DOE/ER/13995— 
2 
DOE/ER/13998— 


2 
DOE/ER/1401 4— 
T1 
DOE/ER/14045— 
2 


DOE/ER/25027— 


DOE/ER/40107— 
9A 
9B 
DOE/ER/40154— 
T3 
DOE/ER/40160-— 


7 
DOE/ER/40161- 
T1 
T2 
T3 
T4 
DOE/ER/40173- 
6 


DOE/ER/40233— 
6 

DOE/ER/40251— 
5 

DOE/ER/40291- 


8 
DOE/ER/40315-— 

178 

182 


606 ERA Vol. 16, No.3 


Abstract 
Number 


16:7865 
16:7888 
16:7889 
16:7030 
16:8921 

16:8560 
16:7890 
16:7891 

16:7892 


16:7957 
16:7958 


16:7893 
16:7894 
16:7912 
16:7918 
16:7895 
16:8591 
16:7896 
16:7906 
16:8419 
16:7897 
16:8592 
16:8113 
16:7925 
16:8620 


16:8621 
16:8728 


16:8854 
16:8622 
16:8520 
16:8521 
16:8522 
16:8523 
16:8729 
16:8680 
16:8855 
16:8681 


16:8753 
16:8075 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE91004876 
DE91005383 
DE91005981 
DE91004874 
DE91006922 
DE91006276 
DE91006391 
DE91005891 
DE91005933 


DE91006864 
DE91006865 


DE91006390 
DE91005382 
DE91006834 
DE91005717 
DE91005349 
DE91006159 
DE91006540 
DE91005720 
DE91005722 
DE91005564 
DE91006296 
DE91005592 
DE91005081 
DE91005978 


DE91006739 
DE91006803 


DE91006300 
DE91006387 
DE91006853 
DE91006854 
DE91006855 
DE91006856 
DE91005381 
DE91006687 
DE91005387 
DE91006729 


DE91005779 
DE91005798 





Report 
Number 


DOE/ER/40317- 


3 
DOE/ER/40325— 

4 
DOE/ER/40328— 


89 
DOE/ER/40354— 


3 
DOE/ER/40374- 


DOE/ER/4041 o- 
DOE/ERMo4 6- 
pomensoaz7- 
DOE/ERM0438- 


0 
DOE/ER/40452- 
5 


DOE/ER/40454- 
3 
DOE/ER/40501— 


2 
DOE/ER/40509— 
2 
DOE/ER/40537— 
3 
DOE/ER/40577-— 
1 
DOE/ER/45082- 
T3 
DOE/ER/45132- 
5 


DOE/ER/45162- 


5 
DOE/ER/45170— 
7 


DOE/ER/45191-— 
16 
DOE/ER/45220- 
T3 
DOE/ER/45291-— 
4 
DOE/ER/45310- 
22 
23 
DOE/ER/45417- 


1 
DOE/ER/45423— 
1 


DOE/ER/S51116- 
T1 

DOE/ER/S1124— 
T2 


DOE/ER/52137— 
T1 
DOE/ER/52154— 
T1 
T2 
DOE/ER/S3222- 
1 
DOE/ER/S3266- 
37 


DOE/ER/53293-— 
2 


Abstract 
Number 
16:8856 
16:8600 
16:8857 
16:8805 
16:8018 
16:8754 
16:8755 
16:8623 
16:8756 
16:8059 
16:8682 
16:8076 
16:8757 
16:8758 
16:8601 
16:8825 
16:8683 
16:8593 
16:8922 
16:8923 
16:7779 
16:8924 
16:7819 
16:7898 


16:7708 
16:7709 


16:7780 
16:7710 
16:9068 
16:9069 
16:9155 


16:9156 
16:9157 


16:9158 


16:9262 


16:8561 


Source of 

Availability 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 
DE91005988 
DE91006305 
DE91005982 
DE91006475 
DE91006845 
DE91005562 
DE91006820 
DE91006733 
DE91005565 
DE91005791 
DE91005716 
DE91006731 
DE91006836 
DE91005096 
DE91005350 
DE91005577 
DE91006795 
DE91006311 
DE91005376 
DE91005709 
DE91006814 
DE91005567 
DE91005077 
DE91006483 


DE91005785 
DE91005849 


DE91006981 
DE91006797 
DE91006876 
DE910C6957 
DE91006857 


DE91006877 
DE91006878 


DE91006908 


DE91006969 


DE91006900 


DOE/ER/S3293- 


Distribution 
Category 
MF-412 
MF-414 
MF-413 
MF-413 
MF-414 
MF-413 
MF-413 
MF-414 
MF-413 
MF-414 
MF-414 
MF-412 
MF-413 
MF-414 
MF-405 
MF-413 
MF-414 
MF-411 
MF-411 
MF-411 
MF-404 
MF-404 
MF-404 
MF-404 


MF-404 
MF-404 


MF-401 
MF-404 
MF-420 
MF-420 
MF-420 


MF-420 
MF-420 


MF-421 


MF-420; 
MF-404 


MF-420 


ERA Vol. 16, No. 3 607 





T1 
DOE/ER/60745-— 
3 


DOE/ER/60820- 


1 
DOE/ER/60828— 
1 
DOE/ER/60846— 
1 


DOE/ER/60857-— 
2 

DOE/ER/60862- 
2 

DOE/ER/60876- 


1 
DOE/ER/60944- 
1 
DOE/ER/75425— 
a2 
DOE/ET/34212- 
55 
DOE/ET/34213— 
16 
DOE/FE- 
0165P-3 
0209P 
DOE/FE/61679— 
H1P-Vol.1 


H1P-Vol.2 


DOE/FTR- 
91005342 
91006806 

DOE/HWP- 
103 
105 

DOE/ID- 
10302 
10304 
12082(89) 

DOE/1D/01570- 
H1 

DOE/ID/12735- 
T11 

DOE/ID/12742- 
1 

DOE/ID/12748- 
1 
2 
3 


608 ERA Vol. 16, No. 3 


Abstract 
Number 
16:9070 


16:8140 
16:8141 


16:7218 
16:8280 
16:7820 
16:7866 
16:8447 
16:8448 


16:8449 
16:8450 


16:8281 
16:8221 
16:8222 


16:8223 


16:8273 
16:8274 
16:8142 
16:8451 
16:7566 
16:7364 
16:7365 


16:7031 
16:6923 


16:7067 
16:7068 
16:8122 
16:7619 


16:8077 
16:7644 


16:7666 
16:7645 
16:8143 
16:7032 
16:7339 
16:7331 
16:7333 


16:7332 
16:7330 


Source of 
Availability 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 


Order 
Number 
DE91005917 


DE91005573 
DE91005572 


DE91004044 
DE91004782 
DE91005130 
DE91005703 
DE91005979 
DE91005591 


DE91006306 
DE91006251 


DE91005587 
DE91005025 
DE91005916 


DE91005341 


DE91006312 
DE91006541 
DE91004048 
DE91005346 
DE91005583 
DE91004995 
DE91005994 


DE91006757 
DE91004919 


DE91005913 
DE91005912 
DE91005342 
DE91006806 


DE91006830 
DE91006474 


DE91005922 
DE91005056 
DE91005444 
DE91006616 
DE91005792 
DE91006304 
DE91005104 


DE91005105 
DE91005076 


Distribution 
Category 
MF-420 


MF-402 
MF-402 


MF-402 
MF-408 
MF-406 
MF-407 
MF-408 
MF-408 


MF-408 
MF-407 


MF-408 
MF-403 
MF-402 


MF-402; 
MF-401 


MF-408 
MF-408 
MF-402 
MF-407 
MF-400 
PC-523 
PC-523 


MF-126 
PC-101 


PC-121; 
PC-122 
PC-121; 
PC-122 
MF-706 
MF-500 
MF-721 
MF-331 
PC-310 
MF-502 
MF-101 
MF-112 
MF-251 
MF-251 


MF-251 
MF-251 





Report 
Number 


DOE/IG- 
0008/10-10 
0285 
0292 

DOE/LC/11084— 
2880 

DOE/LLW- 

103 
107 

DOE/MC/11076— 
2869 
2886 
2888 
2889 

DOE/MC/21395— 
2298-Vol.1 

DOE/MC/22118— 
2932 

DOE/MC/22220— 
2892 
2893 
2894 
2896-Vol.1 
2896-Vol.2 

DOE/MC/23295— 
2885 

DOE/MC/24266— 
2925 

DOE/MC/24267— 
2933 

DOE/MC/25069— 
2891 

DOE/METC— 
90-0271 
90/0269 
90/0270 
90/4103 
90/6116 


DOE/NASA- 
5266-2 
DOE/NASA/16310—- 
14 
DOE/NE/37969— 
2 


DOE/NP- 
0007P 

DOE/NV/10384— 
27 

DOE/NV/10574— 


4 
DOE/NV/10630— 
3 


7 
DOE/OR/21548— 


Abstract 
Number 


16:9247 
16:8128 
16:9249 
16:7092 


16:7127 
16:7128 


16:7089 
16:7090 
16:7091 
16:7093 
16:6989 
16:6990 
16:6991 
16:6957 
16:6992 
16:6993 
16:6994 
16:6995 
16:6930 
16:6931 
16:6996 
16:7080 
16:6997 
16:7079 


16:9263 
16:7583 


16:7335 
16:7445 
16:7420 
16:7451 
16:8512 
16:8452 
16:7129 


16:8129 


Source of 
Availability 


OSTI (Free of Charge) 
OSTI (Free of Charge) 
OSTI (Free of Charge) 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


_ —~ so —_> = 


8888 8 8 


mmmim m m mmimm mm m 
A 


Se a 


mm 
8 8 


aa 
io 
© 


8888 88 


Order 
Number 


T1I91004926 
T191004620 
T191006013 
DES0009696 


DE91006105 
DE91006401 


DE90009676 
DE90009698 
DE90015326 
DE90015322 
DE87006497 
DE91005670 
DE90015335 
DE90015327 
DE90015330 
DE90015328 
DE90015329 
DE90015332 
DE91005539 
DE91005671 
DE90015331 
DE90015320 
DE90009688 
DE90015321 


DE90015333 
DE90015339 


DE91006447 
DE91005753 
DE91005384 
DE91004988 
DE91005117 
DE91005724 
DE91005956 


DE91005787 


122 16:7130 

147 16:7131 

154 16:8184 

158 16:8185 
DOE/OSTL’- 

8200-R51-Suppl. 16:7413 

8200-R52-Suppl. 16:7414 
DOE/PC/70768— 

T1 16:6932 
DOE/PC/70771-— 

T10-Vol.3 16:6998 
DOE/PC/70807-— 

T1 16:6933 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE91004615 
DE91004714 
DE91004820 
DE91005308 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE88010421 
DE89010692 
OSTI; NTIS; GPO Dep. DE91005307 PC-108 
OSTI; NTIS; GPO Dep. DE91002625 PC-105 


OSTI; NTIS; GPO Dep. DE91005742 MF-102 


ERA Vol.16,No.3 609 





DOE/PC/79654— 


Report 
Number 


DOE/PC/79817-— 
3 
7 
8 
DOE/PC/79903— 


T6 
DOE/PC/79912-— 

13 
DOE/PC/7991 4— 


DOE/PC/8891 1- 
TS 
DOE/PC/88912- 
ay. 
DOE/PC/88913— 
ik 
DOE/PC/88915— 
T9 
DOE/PC/88918— 


7 
DOE/PC/88922- 


9 
DOE/PC/88927-— 

9 
DOE/PC/88931— 

T2 

T3 

T4 


DOE/PC/89772- 
T1 
DOE/PC/89773— 


2 
DOE/PC/89780- 

T4 
DOE/PC/89788— 

T1 
DOE/PC/89797— 


Abstract 
Number 


16:6999 
16:7597 
16:7346 
16:6975 
16:6934 
16:6935 
16:6936 
16:7000 
16:6937 
16:6958 
16:6959 
16:6938 
16:7347 
16:6926 
16:7001 

16:6960 
16:7002 
16:6939 
16:6976 
16:6961 

16:6940 
16:6962 
16:6924 
16:6963 
16:6925 
16:6964 


16:6965 
16:6966 


16:6977 


16:6941 
16:7003 


16:6978 
16:6942 
16:6967 
16:6968 
16:6943 
16:6984 
16:6979 


16:6969 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


1 
vi 


v2 


1.99: 
1.99: 


Order 
Number 


DE91006848 
DE91005526 
DE91005528 
DE91005532 
DE91005869 
DE91005872 
DE91005868 
DE91004205 
DE91005924 
DE91004165 
DE91000638 
DE91004216 
DE91005529 
DE91004207 
DE91005739 
DE91005461 
DE91005463 
DE91005993 
DE91005535 
DE91005731 
DE91005534 
DE91005464 
DE91005737 
DE91005736 
DE91005740 
DE91006635 


DE91005885 
DE91005886 


DE91005920 


DE91005882 
DE91005884 


DE91005531 

DE91005553 
DE91005909 
DE91005992 
DE91005593 
DE91005600 
DE91005596 


DE91005551 


Distribution 
Category 
MF-104 
PC-112 
PC-105 
MF-105 
MF-108 
MF-108 
PC-108 
MF-105 
MF-102 
PC-113 
MF-113 
MF-108 
PC-105 
MF-102 
MF-104 
MF-104 
MF-103 
MF-109 
MF-105 
PC-102 
MF-106 
MF-102 
MF-102 
MF-102 
MF-102 
MF-102 


MF-102 
MF-102 


MF-105 


MF-104 
MF-104 


MF-107 
MF-113 
MF-104 
MF-113 
MF-108 
MF-101 
MF-106 


MF-102 





DOE/PO/21431-— 
Ts 

DOE/RL- 
89-02-Rev.1-Vol.1 
89-02-Rev.1-Vol.2 

DOE/RW- 
0006-Rev.6 


Abstract 
Number 


16:6944 
16:6927 
16:7004 
16:6928 
16:6945 
16:6946 
16:6970 
16:6971 
16:6972 
16:6973 
16:7005 
16:7006 
16:7034 


16:7132 
16:7133 


16:7134 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


INIS; OSTI (Free of Charge) 


Order 
Number 


DE91005733 
DE91005735 
DE91005883 
DE91005527 
DE91005732 PC-108 
DE91005598 MF-108 
DE91005554 MF-113 
DE91005599 MF-113 
DE91005031 MF-102 
DE91005751 PC-108 
DE91005991 MF-104 
DE90008442 PC-102 
DE91004672 PC-126 


DE91004758 MF-721 
DE91004757 MF-721 


T1I91004922 PC-510; 


PC-511; 
PC-512; 
PC-513; 


16:7135  OSTI (Free of Charge); INIS T191006759 MF-800 


16:7319  OSTI; NTIS; GPO Dep. 


—_ 
io 
© 


DE91005778 MF-231 


DOE/UMTRA-— 
0020 
050425-0002 
10 
150127 
150224-0006 
150225 
150327 
150524 
163 
170 
183 
184 
187 
189 
19 
200129-0007 
350124 
40005-Rev.1 
400124-0167 
400125 
400126 
400129 
400501 
400503 
400640 
400642 
400656 
400657 


88-026-Rev.1 


16:8186 


16:7236 
16:7244 
16:7219 
16:7245 
16:7246 
16:7247 
16:7248 
16:7137 
16:7237 
16:7238 
16:7239 
16:7240 
16:7241 
16:7242 
16:7136 
16:7557 
16:7249 
16:7243 
16:7250 
16:7251 
16:7252 
16:7253 
16:7254 
16:7255 
16:7256 
16:7257 
16:7258 
16:7259 
16:7260 


16:7933 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


mim 
s 
8 8 


eee ee ee eee eke eh ek eh eh eh th et wt nt ot ot ot ot 


DE91005825 MF-511 


DE91005802 MF-511 
DE91005807 MF-511 
DE91005822 MF-511 
DE91005799 MF-511 
DE91005815 MF-511 
DE91005814 MF-511 
DE91005813 MF-511 
DE91005803 MF-511 
DE91005845 MF-511 
DE91005848 MF-511 
DE91005844 MF-511 
DE91005817 MF-511 
DE91005847 MF-511 
DE91005818 MF-511 
DE91005820 MF-511 
DE91005827 MF-511 
DE91005819 MF-511 
DE91005806 MF-511 
DE91005801 MF-511 
DE91005843 MF-511 
DE91005810 MF-511 
DE91005804 MF-511 
DE91005846 MF-511 
DE91005805 MF-511 
DE91005811 MF-511 
DE91005809 MF-511 
DE91005816 MF-511 
DE91005824 MF-511 
DE91005826 MF-511 


DE91006051 MF-721 


mm MMMM MMM MMMM MMM MMMM MMMM 
88 SSSSSSSSSSSSSSSssssssssssssss 


—~ = 


90-003 16:7138 OSTI; NTIS; INIS; GPO Dep. DE91006052 MF-721 
ee 
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DP-MS— 


Report 
Number 


DP-MS— 
87-110 
88-119 
88-125 
88-167 
88-218-Rev.1 

DPSPU- 
64-11-4 
86-25-1 
89-11-1 

DPST- 

83-625 
84-287 
87-387 
87-690 

DPSTM- 
87-700-6 

DTH-LV-MEDD- 
199 

E- 
741/CDF 
741/CDF 
741/CDF 
741/CDF 
741/CDF 
789 

ECN-- 

90-042 

ECN-RX- 
90-067 
90-084 
90-086 

EDF-DER-RA- 
1985-1-Summ. 

EFE 
90-83 

EGG- 
10617-1030 


Abstract 
Number 


16:7464 
16:8078 
16:7103 
16:8224 
16:7104 


16:7452 
16:7220 
16:7261 


16:7262 
16:8225 
16:8226 
16:8227 


16:7867 
16:7324 
16:8625 
16:8626 
16:8627 
16:8628 
16:8685 
16:8629 
16:7593 
16:7603 
16:7558 
16:7821 
16:7564 
16:8627 


16:7221 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 
See FNAL/C—90/242-E 
See FNAL/C—90/249-E 
See FNAL/C—90/254-E 
See FNAL/C—90/256-E 
See FNAL/C—90/248-E 
See FNAL/C—90/257-E 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
See FNAL/C—90/254-E 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


a) 


woLno wow 


o©ooo 


m mmmm mmm mmmmm 
—_ st st ot —_— —- 


©0000 
o©H ooo 


ooo 


se 
© 
© 


Order 
Number 


DE91005679 
DE91005100 
DE91005109 
DE91005112 
DE91005681 


DE91006413 
DE91005121 
DE91005701 
DE91006415 
DE91005134 
DE91005116 
DE91005115 
DE91004324 


DE91741572 


DE91738537 
DE91738510 
DE91738459 
DE91738496 


DE88780155 


DE91005957 


2458-Vol.5-Rev.3-Pt.1 16:7497 See NUREG/CR-4639-Vol.5-Rev.3-Pt.1 
2458-Vol.5-Rev.3-Pt.2 16:7498 See NUREG/CR-4639-Vol.5-Rev.3-Pt.2 
. 2458-Vol.5-Rev.3-Pt.3 16:7499 See NUREG/CR-4639-Vol.5-Rev.3-Pt.3 


2606 

90214 
EGG-BNCT- 

8777-Vol.4-No.7 

8777-Vol.4-No.8 

8777-Vol.4-No.9 

8777-Vol.4.No.16 
EGG-CNET-— 

9142 
EGG-EAST-— 

9232 

9349 
EGG-EE- 

9258 
EGG-EP-— 

9278 

9290 
EGG-FSP- 

8973 

9125 

9154 

9304 
EGG-LLW- 

9343-Rev.1 
EGG-M- 

89088 

89426 

89428 

89486 

89506 


612 ERA Vol. 16, No. 3 


16:7505 
16:9159 


16:8282 
16:8283 
16:8284 
16:8285 


16:7567 


16:7421 
16:7453 


16:7980 


16:9264 
16:7550 


16:9160 
16:9161 
16:9162 
16:9163 


16:7139 


16:9250 
16:8904 
16:8594 
16:7781 
16:7112 


See NUREG/CR-5602 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


_ 
©wonoeo wo 


sot ot ot 


mmmmm m mmmm mm 
at ot ot os —_ 

© 

© 


oo 


©ooo 


wooo 
dd 


DE91006063 


DE91006210 
DE91006211 
DE91006202 
DE91006065 


DE91006294 


DE91006209 
DE91006187 


DE91006214 


DE91006133 
DE91006193 


DE91006137 
DE91006206 
DE91006185 
DE91006067 


DE91006148 


DE91006150 
DE91006101 
DE91006127 
DE91006147 
DE91006171 





9297 


ENEA-RT-COMB-— 

89-04 

89-24 
ENEA-RT-FUS— 

89-10 

90-03 

90-05 
ENEA-RT-NUCL-— 

90-07 
ENEA-RT-PAS- 

89-30 

89-31 

89-33 
ENEA-RT-TIB— 

89-56 

89-57 

89-59 

89-60 

89-62 

89-65 


Abstract 
Number 


16:7934 
16:7935 
16:7899 
16:7711 
16:7936 
16:6947 
16:8842 
16:6948 
16:6949 
16:8228 


16:7937 
16:7822 
16:7459 
16:7334 
16:7415 
16:7712 
16:6950 
16:6951 
16:9164 
16:7113 
16:9165 
16:9166 
16:7140 
16:7782 
16:7465 
16:8187 
16:7654 
16:7646 
16:7460 
16:7667 
16:7668 
16:8425 
16:7669 
16:9167 
16:7141 


16:7395 


16:8144 
16:7466 


16:7142 
16:7143 
16:7144 
16:8188 


16:7647 


16:8145 
16:7823 


16:9059 
16:9168 
16:9169 


16:7783 


16:8229 
16:8230 
16:8453 


16:9170 
16:7913 
16:7981 
16:7982 
16:7784 
16:7983 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


oD 
$3 


eek ek tk at ot ot ot 


SSSSSESSSSSSESSSSSSSSSSSS SS88833Iss 


m MMMM MMMM MMM MMMM MMM mmmmmmm nmm mmm mmmm 
ee ek ek ek ek ek ek eh ek eh ek ek ek ek ek th th wk ok ot od ot ots ot 


—s 
fe) 
© 


Order 
Number 


DE91006170 
DE91006203 
DE91006172 
DE91006130 
DE91006204 
DE91006168 
DE91006129 
DE91006142 
DE91006132 
DE91006068 


DE91006128 
DE91006131 
DE91006143 
DE91006113 
DE91006064 
DE91006135 
DE91006205 
DE91006169 
DE91006062 
DE91006069 
DE91006146 
DE91006136 
DE91006177 
DE91006111 
DE91006109 
DE91006121 
DE91006122 
DE91006120 
DE91006110 
DE91006116 
DE91006118 
DE91006144 
DE91006117 
DE91006119 
DE91006134 


DE91006179 


DE91006102 
DE91006184 


DE91006104 
DE91006213 
DE91006103 
DE91006145 


DE91006293 


DE91744359 
DE91744414 


DE91744357 
DE91744416 
DE91744405 


DE91744411 


DE91744358 
DE91744360 
DE91744356 


DE91744409 
DE91744406 
DE91744340 
DE91744337 
DE91744367 
DE91744338 


ENEA-RT-TIB— 


Distribution 
Category 


MF-406 
MF-820 
MF-528 
MF-406 
MF-820 
MF-113 
MF-500 
MF-501 
MF-114 
MF-510; 
MF-502 
MF-820 
MF-504 
MF-528 
MF-251 
MF-520 
MF-406 
MF-101 
MF-113 
MF-425 
MF-721 
MF-420 
MF-420 
MF-512 
MF-504 
MF-520 
MF-502 
MF-249 
MF-501 
MF-528 
MF-331 
MF-331 
MF-500 
MF-331 
MF-425 
MF-510 


MF-528; 
MF-506 


MF-502 
MF-520 
MF-510 
MF-502 
MF-510 
MF-510 


MF-506; 
MF-502 
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ENEA-RT-TIB— 


Report 
Number 


89-72 
ENEA-RTI-COMB-— 
89-03 
ENEL- 
410-107-1 
420.520/2 
EPA- 
600/4-90/016 
ES/ESH- 
13/V3 
13/V4 
17 
ETDE-IT- 
90-100 


Abstract 
Number 


16:7984 
16:7145 


16:7537 
16:7530 


16:8139 
16:7222 
16:7223 
16:8231 


16:7594 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/DP/00539-062 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 


Order 
Number 


DE91744347 
DE91 744371 


DE91744426 
DE91744425 


DE91004976 
DE91004977 
DE91006060 


DE91744346 
DE91744366 


Distribution 
Category 


PC-402 
PC-402 
MF-402 


90-86 16:7785  OSTI; NTIS (US Sales Only); INIS 
90-88 16:7786  OSTI; NTIS (US Sales Only); INIS 
90-96 16:8925  OSTI; NTIS (US Sales Only); INIS 


DE91744368 
DE91744412 


90-97 
90-98 
ETDE-mf- 
1741085 
1741143 
1741146 
1741219 
1744540 
1744586 
1744587 
1744588 
1744589 
1744625 
1744646 
1744647 
1744656 
EUR- 


16:7985 
16:7986 


16:7584 
16:6952 
16:7294 
16:6983 
16:7595 
16:7971 
16:8146 
16:7959 
16:7960 
16:8147 
16:7661 
16:8496 
16:7559 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


DE91744344 
DE91744345 


DE91741085 
DE91741143 
DE91741146 
DE91741219 
DE91744540 
DE91744586 
DE91744587 
DE91744588 
DE91744589 
DE91744625 
DE91744646 
DE91744647 
DE91744656 


12323 16:9060 OSTI; NTIS (US Sales Only); INIS T191615281 
12323(Vol.1) 16:9071 OSTI; NTIS (US Sales Only); INIS 7191616764 
12336 16:7620 OSTI; NTIS (US Sales Only); Office for Official TI91006984 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 
12468 16:7713 OSTI; NTIS (US Sales Only); Office for Official TI91006986 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 
12584 16:7621 OSTI; NTIS (US Sales Only); Office for Official TI91006990 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 


EUR-CEA-FC- 
1349 
1376 
1382 
1383 
1384 
1385 
1386 
1387 
1388 
1389(a) 
1389(b) 
1389(c) 
1390 
1391 
1395 

EUR-FC- 
1392 

EUR-JET-PR- 
6. 

6. 

FNAL-TM- 
1378 


1689 
1699 
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16:9171 
16:9072 
16:9073 
16:9074 
16:9172 
16:9075 
16:9076 
16:9077 
16:9078 
16:9079 
16:9080 
16:9081 
16:9082 
16:9083 
16:9084 


16:9173 


16:9060 
16:9071 


16:8040 


16:8041 
16:8042 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


See EUR-12323 
See EUR-12323(Vol.1) 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


T191740630 
TI91740627 
T191740631 
T191740629 
T1I91740626 
T191740619 
T191740618 
T191740617 
T191740610 
T191740607 
T191740608 
TI91740609 
7191740743 
T191740616 
7191740741 


7191740742 


DE91006822 


DE91004975 
DE91006821 





Report 
Number 


1700 
1704 
1706 
FNAL/C- 
90/200-T 
90/235-T 
90/240-A 
90/241-A 
90/242-E 
90/245-A 
90/248-E 
90/249-E 
90/251 
90/252-A 
90/254-E 
90/256-E 
90/257-E 
90/259-T 
90/261-E 
90/264-T 
90/265-T 
FPA- 
90-3 


294 


307 
FRNC-R- 
323 
FRNC-TH- 
3635 
FSU-HEP- 
901110 
GA-A- 
20130 
20273 
GANIL- 
1983-1988 
GANIL-P- 
8922 
GEFR- 
00881 
GRI- 
90/0189 
GSF-BPT- 
4/87 


Abstract 
Number 


16:8631 
16:8043 
16:8602 


16:8684 
16:8624 
16:8524 
16:8525 
16:8625 
16:8526 
16:8685 
16:8626 
16:8079 
16:8527 
16:8627 
16:8628 
16:8629 
16:8686 
16:8630 
16:8687 
16:8688 


16:9176 
16:8082 
16:9262 
16:8858 
16:8926 
16:8080 
16:8081 
16:9085 
16:8083 
16:9086 
16:7714 
16:8108 
16:7938 
16:8720 


16:9174 
16:9087 


16:8001 
16:8814 
16:7398 


16:7084 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See KFK-4710 
OSTI; NTIS (US Sales Only) 
See DOE/ER/53266-37 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See BNL-45561 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 


See UCRL-CR-105184 


83 


—_~_—- 


MMMM MMMM MMMM MMnmmm mmm 
SSSSSSSSBBSEEEEEE B88 


eee ek eh we wet ot ot ot ot ot 


Order 
Number 


DE91004974 
DE91006321 
DE91005714 


DE91006382 
DE91005298 
DE91006385 
DE91006384 
DE91006383 
DE91006381 
DE91006377 
DE91006380 
DE91006287 
DE91006378 
DE91006323 
DE91006322 
DE91006376 
DE91006812 
DE91006811 
DE91006486 
DE91006487 


DE91740597 


DE91744173 
DE91740766 
DE91744172 
DE91740621 
DE91740620 
DE91740595 
DE91740594 
DE91744259 


DE91740593 


DE91740765 


DE91002429 
DE91006409 


DE91740596 
DE91740659 


DE91006976 


HEPHY-PUB- 


Distribution 
Category 


PC-414 
PC-414 
PC-414 


MF-414 
MF-412 
MF-412 
MF-412 
MF-414 
MF-412 
MF-414 
MF-414 
MF-414 
MF-412 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


16:8148 OSTI; NTIS (US Sales Only); INIS DE91744477 

GSsI- 
90-22 16:8044 OSTI; NTIS (US Sales Only); INIS DE91735039 
90-25 16:8004 OSTI; NTIS (US Sales Only); INIS DE91744741 
90-26 16:8084 OSTI; NTIS (US Sales Only); INIS DE91744745 
90-44(prepr.) 16:8826 OSTI; NTIS (US Sales Only) DE91723603 
90-56(prepr.) 16:8759 OSTI; NTIS (US Sales Only); INIS DE91735043 
90-60(prepr.) 16:8562 OSTI; NTIS (US Sales Only); INIS DE91744744 
90-61 (prepr.) 16:8045 OSTI; NTIS (US Sales Only); INIS DE91744740 
90-62(prepr.) 16:8820 OSTI; NTIS (US Sales Only); INIS DE91744743 
90-63(prepr.) 16:8821 OSTI; NTIS (US Sales Only); INIS DE91744742 
90-64(prepr.) 16:8528  OSTI; NTIS (US Sales Only); INIS DE91744739 
90-65(prepr.) 16:8806 OSTI; NTIS (US Sales Only); INIS DE91744761 

HEPHY-PUB- 
530/90 16:8689 OSTI; NTIS (US Sales Only); INIS DE91616867 
537/90 16:9033 OSTI; NTIS (US Sales Only); INIS DE91616296 
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HM-B- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


HMI-B- 
481 16:7446  OSTI; NTIS (US Sales Only); INIS DE91741057 
HU-RAD- 
7/1989 16:8189  OSTI; NTIS (US Sales Only) DE91614345 
HW- 
12086-A 16:7454  OSTI; NTIS; GPO Dep. DE91005388 
IAEA-CN- 
53/A-1-4 16:9087 See GA-A-20273 
53/B-2-3 16:9246 See UCRL-JC—106080 
53/E-3-9 16:9183 See UCRL-JC-103465 
IAEA-INFCIRC— 
15(Rev.1/Add.2) 16:9298 NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE91602667 
INIS 
375 16:9299 NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE90617966 
INIS 
377 16:9300 NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE91602668 
INIS 
385 16:9301 NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE91610351 
INIS 
8(Rev.1/Mod.2) 16:9297  _ NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE91607817 
INIS 


IAEA-SM- 
310/78. 


IAEA-TECDOC-— 


553 
568 
573 


IEN-SEPRAD- 


01/88 
01/89 
04/86 
IFT— 
09/90. 
IFT-P— 
08/89 
13/89 
14/90 
15/89 
17/90 
21/89 
IFUSP-P- 
768 
770 
773 
778 
840 
841 
845 
846 
847 
848 
850 
851 
852 
IKE- 
5-232 
7-13 
INIS-BR- 
1962 


2105 
2112 
2122 
2205 
2364 


2365 
2366 
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16:7481 


16:7467 
16:7146 
16:7468 


16:8286 
16:8455 
16:8005 


16:8732 


16:9034 
16:8721 
16:9035 
16:9036 
16:8690 
16:8529 


16:8859 
16:8927 
16:8860 
16:8730 
16:8722 
16:8731 
16:8861 
16:9037 
16:8732 
16:8862 
16:8733 
16:8691 
16:8928 


16:7715 
16:7622 


16:9303 
16:9304 
16:9305 
16:9306 
16:9307 
16:7716 


16:7568 
16:7569 


See NINR—E001-90 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See IFUSP-P-847 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


NTIS (US Sales Only), PC A07/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A02/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC AO9/MF A01; OSTI; 


INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 


INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
| 


INIS 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


DE91616155 
DE91617520 
DE91616157 


DE91617246 
DE91617247 
DE91617343 


DE91616297 
DE91616404 
DE91616298 
DE91616299 
DE91616838 
DE91616813 


DE91616963 
DE91616522 
DE91616942 
DE91616321 
DE91616405 
DE91616322 
DE91616964 
DE91616300 
DE91616323 
DE91616965 
DE91616324 
DE91616920 
DE91616523 


DE91744464 
DE91744754 


DE90627074 
DE90630580 
DE90630581 
DE90630582 
DE91602639 
DE91617151 


DE91617393 
DE91617534 





Abstract 
Number 


16:7426 
16:7429 
16:7278 
16:7964 
16:7965 
16:7966 
16:7263 
16:8085 
16:7264 
16:8905 
16:7576 
16:8744 
16:7717 
16:8087 


16:8745 
16:7265 
16:7224 
16:7266 
16:7279 
16:8149 
16:7447 


16:8930 
16:8760 


16:9313 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91617452 
DE91617388 
DE91617152 
DE91617153 
DE91617154 
DE91617155 
DE91617248 
DE91617502 
DE91617249 
DE91617254 
DE91617557 
DE91616933 
DE91003056 
DE91617503 


DE91616934 
DE91617236 
DE91617240 
DE91617237 
DE91617250 
DE91617189 
DE91617453 


DE91003054 
DE91003051 


NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE90627075 

INIS 

16:9314 NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE90627104 
INIS 


16:9315 NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE90627105 
16:9316 wns (US Sales Only), PC AO2/MF A01; OSTI; DE90627106 
16:9317 NTIS (US Sales Only), PC A02/MF A01; OSTI; DE90627076 
16:9318 wns (us Sales Only), PC AO2/MF A01; OSTI; DE90627107 
16:9319 NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE90627108 
16:9320 nnis (Us Sales Only), PC AO2/MF A01; OSTI; DE90627109 
16:9321 NmIs (us Sales Only), PC AO2/MF A01; OSTI; DE90627110 


16:9322 NTIS (US Sales Only), PC A02/MF A01; OSTI; DE90627111 
16:9323 NT! is US Sales Only), PC A02/MF A01; OSTI; DE90627112 
16:9324 wie ane Sales Only), PC A02/MF A01; OSTI; DE90638684 
16:9325 Nnis (US Sales Only), PC A03/MF A01; OSTI; DE91602641 
16:9326 NTs (US Sales Only), PC A03/MF A01; OSTI; DE91602642 
16:9327 NTIS (Us Sales Only), PC A03/MF A01; OSTI; DE91602669 


16:9328 NTIS (US Sales Only), PC A02/MF A01; OSTI; DE91602670 
INIS 

16:9329 NTIS (US Sales Only), PC A02/MF A01; OSTI; DE91602671 
INIS 

16:9330 NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE91602672 
INIS 


16:9308 NTIS (US Sales Only), PC AO2/MF A01 - OSTI; DE90615129 
INIS 


16:8190 
16:8006 
16:8191 
16:8459 
16:7577 
16:7469 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


DE91735082 
DE91741141 
DE91741090 
DE91744462 
DE91744485 
DE91744659 
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INIS-mf- 


Report 


Abstract 


Source of 


Order 


a a a a a ace ag a rr rma 
Distribution 


Number 


12170 
12172 
12173 
12174 
12175 


Number 


16:7470 
16:7388 
16:7389 
16:7105 
16:8595 


Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Number 


DE91744660 
DE91744621 
DE91744675 
DE91744677 
DE91744640 


Category 


12611 16:9309 
12648 16:9310 
12683 16:9311 


NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A; OSTI; INIS 
NTIS (US Sales Only), PC A02/MF A01; OSTI; 


DE90631539 
DE90634371 
DE90637371 


12751 
12755 
12758 
12761 
12762 
12763 
4754-no.41 
INS— 
836 
837 
840 
841 
842 
844 
845 
847 
848 
850 
IPNO-DRE- 
89-24 
8944 
8945 
8947 
8949 
9001 
9002 
9003 
9012 
IPNO-RA- 
1989 
IPNO-T-— 
8908 
8912 
8913 
8914 
9001 
IPNO-TH- 
8907 
8928 
8933 
8950 
8958 
8967 
8979 
8984 
9001 
9002 
9003 
9006 
9014 
9015 
9018 
9025 
IR— 
1155 
1196 
1197 
1198 
1199 
1200 
is- 
5048 
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16:8287 
16:8288 
16:7352 
16:8632 
16:8289 
16:8315 
16:8563 


16:8692 
16:8633 
16:8634 
16:8787 
16:8837 
16:8635 
16:8636 
16:8779 
16:8866 
16:8693 


16:8815 
16:8894 
16:8637 
16:8798 
16:8764 
16:7274 
16:8807 
16:8816 
16:8823 


16:8603 


16:8088 
16:8638 
16:8639 
16:7868 
16:8828 


16:9038 
16:9039 
16:9040 
16:8734 
16:8838 
16:8867 
16:8868 
16:8604 
16:9041 
16:9042 
16:8780 
16:9043 
16:8735 
16:8869 
16:8870 
16:8839 


16:7026 
16:7027 
16:8513 
16:8514 
16:8508 
16:8509 


16:7869 


INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS 

OSTI; NTIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 


OSTI; NTIS; GPO Dep. 


DE91615935 
DE91615936 
DE91003052 
DE91616931 
DE91617259 
DE91617260 
DE91615161 


DE91744824 
DE91744825 
DE91745052 
DE91744968 
DE91744967 
DE91745033 
DE91745032 
DE91745030 
DE91745053 
DE91745054 


DE91716296 
DE91740664 
DE91740653 
DE91740645 
DE91740647 
DE91740740 
DE91740605 
DE91740604 
DE91744272 


DE91744183 


DE91740665 
DE91740592 
DE91740656 
DE91740654 
DE91740655 


DE91740660 
DE91740661 
DE91740646 
DE91740735 
DE91740662 
DE91740641 
DE91740734 
DE91740644 
DE91740733 
DE91740732 
DE91740663 
DE91740731 
DE91740730 
DE91740737 
DE91740738 
DE91740739 


DE91005301 
DE91005302 
DE91005303 
DE91005304 
DE91005305 
DE91005306 


DE91006747 





Report 
Number 


5049 
IS-M— 
654 
655 
658 
659 
660 
661 
IS-T- 
1519 
ISN- 
88-87 
89-115 
89-121 
8993 
9006 
9010 
9011 
IWGATWR- 


0788-0314 

1288-0525 
JET-R- 

90-04 
JHU- 

90-1101 
Juel- 

2333 

2365 

2368 
Juel-Conf- 

24(rev.ed.3) 
K/DSRD- 

263 


Abstract 
Number 


16:9265 


16:8694 
16:9026 
16:8049 
16:8695 
16:8089 
16:8640 


16:7722 


16:8871 
16:8872 
16:8788 
16:8696 
16:8895 
16:8896 
16:8829 


16:7472 
16:7430 


16:8050 
16:7919 
16:7473 
16:8051 
16:7107 
16:7826 
16:8897 
16:7900 
16:7474 
16:7390 
16:7391 
16:9266 
16:9061 
16:7431 
16:7475 
16:7281 
16:7920 
16:7723 
16:9267 
16:9091 
16:7108 
16:8565 
16:7449 
16:9092 
16:7160 
16:8799 
16:9175 
16:9268 


16:7557 
16:7268 


16:9093 
16:8625 
16:7870 
16:7476 
16:7477 
16:7578 


16:8123 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 


See DOE/UMTRA-2001 29-0007 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


See FNAL/C—90/242-E 


OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
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m mmmmmm 
8 888888 8 


_ 


Order 
Number 


DE91007118 


DE91006676 
DE91006675 
DE91006673 
DE91006672 
DE91006671 
DE91006670 


DE91006694 


DE91740632 
DE91740603 
DE91740634 
DE91740633 
DE91740602 
DE91740601 
DE91740736 


DE91617394 
DE91617432 


DE91744772 
DE91744809 
DE91744826 
DE91744810 
DE91744811 
DE91744815 
DE91744956 
DE91744816 
DE91744828 
DE91744827 
DE91744829 
DE91744830 
DE91744831 
DE91744832 
DE91744957 
DE91744834 
DE91744835 
DE91744958 
DE91744959 
DE91744836 
DE91744960 
DE91744833 
DE91744961 
DE91744962 
DE91744963 
DE91744964 
DE91744965 
DE91744966 


DE91005842 


DE91616771 


DE91741142 
DE91744466 
DE91744467 
DE91744470 


DE91006904 


37 16:7096 OSTI; NTIS; GPO Dep. : DE91005200 MF-510 
44 16:7161 OSTI; NTIS; GPO Dep. : DE91006414 PC-515 
K/QT- 


390 16:8120 OSTI; NTIS; GPO Dep. : DE91006906 MF-506 
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KAPL- 


Report 
Number 


KAPL-— 
4716 
KCP— 
613-4254 
613-4256 
613-4408 
613-4424 
KFA-ASS— 
0506 
KFK- 
4627 
4710 
4731 
4746 
4747 
KFKE- 
1990-14/D 
1990-15/A 
1990-18/G 
1990-19/J 
1990-20/A 
1990-21/A 
1990-24/G 
1990-25/A 
1990-30/A 
1990-33/A 
1990-35/A 
KTM/E-B- 
76 
gid 
KURRI-TR- 
334 
335 
336 
LA- 
11806-MS 


11889-MS-Vol.1 


11940-MS 
11970-PR 
11980-MS 
11982 
11993-MS 
12003-MS 
12006-MS 
LA-UR- 

90-2993 
90-3783 
90-3784 
90-3907 
90-3915 
90-3916 
90-3924 
90-3968 
90-4156 
90-4157 
90-4161 
90-4184 
90-4208 
90-4214 
90-4223 
90-4225 
90-4251 
90-4261 
90-4264 
90-4266 
90-4292 
90-4294 
90-4299 
90-4318 
90-4323 
90-4336 


Abstract 
Number 


16:7901 


16:7987 
16:7907 
16:7988 
16:7939 


16:9252 


16:7478 
16:9176 
16:7921 
16:8154 
16:9248 


16:9094 
16:9044 
16:7427 
16:7871 
16:8090 
16:8697 
16:7455 
16:8873 
16:8698 
16:8781 
16:8699 


16:7555 
16:7556 


16:7724 
16:8414 
16:7872 


16:7725 
16:6982 
16:8515 
16:8765 
16:8130 
16:8126 
16:7726 
16:9045 
16:7271 


16:9160 
16:9253 
16:9271 
16:8052 
16:8530 
16:8420 
16:9046 
16:7788 
16:8053 
16:7789 
16:7162 
16:8094 
16:7727 
16:9009 
16:7790 
16:8738 
16:8426 
16:8499 
16:8531 
16:7728 
16:7791 
16:8824 
16:7670 
16:7990 
16:8007 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See EGG-FSP-8973 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


mmmmmmmmm 
ee it et et ot 
wovvoovoDoDoo 
O©HHHHOHOOO 


Order 
Number 


DE91004969 


DE91006282 
DE91006281 
DE91006825 
DE91005255 


DE91744451 


DE91741145 
DE91744678 
DE91744469 
DE91744623 
DE91744453 


DE9?1 616790 
DE91616302 
DE91617386 
DE91617061 
DE91617459 
DE91616868 
DE91617457 
DE91616966 
DE91616855 
DE91617001 
DE91616869 


DE91741645 
DE91741644 


DE91744817 
DE91736064 
DE91745057 


DE91005996 
DE91006048 
DE91002955 
DE91006614 
DE91006010 
DE91006786 
DE91006791 
DE91006011 
DE91005974 


DE91004830 
DE91004831 
DE91004844 
DE91004846 
DE91004847 
DE91004851 
DE91004856 
DE91005899 
DE91005898 
DE91005897 
DE91005896 
DE91005734 
DE91005881 
DE91005880 
DE91005879 
DE91005878 
DE91005877 
DE91005876 
DE91005875 
DE91005874 
DE91005873 
DE91005856 
DE91005855 
DE91005854 


Distribution 
Category 


PC-501 


PC-706 
PC-701 
PC-706 
MF-706 


PC-700 


PC-403 
MF-413 
MF-741 


MF-705 
MF-700 
MF-700 


MF-900 
MF-905 


MF-910 
MF-905 


MF-414 
MF-404 
MF-721 
MF-910 
MF-706 
MF-910 
MF-404 
MF-414 


MF-412 
MF-404 
MF-704 
MF-413 
MF-906 
MF-906 
MF-414 


MMMM MMMM MMM MMMM MMMM MMmmmm 
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16:7284 OSTI; NTIS; INIS; GPO Dep. DE91005852 MF-401 
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Report 
Number 


90-4342 
90-4351 
90-4352 
90-4359 
90-4364 
90-4365 
90-4366 
90-4374 
90-4391 
90-4409 
90-4418 
90-4433 
90-4436 
90-4437 
LAL- 
1988-1989 
8945 
8948 
8960 
8961 
9002 
9012 
LAL-RT-— 
8913 
9002 
9007 
9008 
9010 
LAPP-EXP— 
8908 
8912 
8915 
8917 
LAPP-TH- 
267-89 
269/89 
276-90 
279 
LBL- 
27528 
27912 
27913 
27914 
28653 
28807 
28808 
28809 
29018 
29355 
29441 


29452 
29492 
29611 
29641 
29710 


29711 

29733 

29760 
LIU-TEK-LIC— 

1990-36 
LIYF— 

1473 

1496 
LMF- 

128 
LPC— 

9002 
LPTHE- 

8934 


Abstract 
Number 


16:9272 
16:8703 
16:9273 
16:7792 
16:9047 
16:8532 
16:8704 
16:9177 
16:8596 
16:9274 
16:9027 
16:8533 
16:8095 
16:8534 


16:8641 
16:8700 
16:8642 
16:8002 
16:8643 
16:7989 
16:8644 


16:8091 
16:8060 
16:9269 
16:9270 
16:8019 


16:8092 
16:8093 
16:8645 
16:8646 


16:8701 
16:8736 
16:8737 
16:8702 


16:7163 
16:7164 
16:7165 
16:7166 
16:7793 
16:7167 
16:7168 
16:7169 
16:7729 
16:7730 
16:8415 


16:7827 
16:8237 
16:7828 
16:8705 
16:7170 
16:8416 
16:8766 
16:8096 
16:7731 


16:7450 
16:7416 


16:8487 
16:8706 


16:8734 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 


See IPNO-TH-8950 
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Order 
Number 


DE91005851 
DE91005750 
DE91005902 
DE91005950 
DE91005949 
DE91005948 
DE91005947 
DE91005942 
DE91005940 
DE91005939 
DE91005937 
DE91005890 
DE91005870 
DE91005926 


DE91740613 
DE91740725 
DE91740724 
DE91740612 
DE91740611 
DE91740726 
DE91740615 


DE91740628 
T1I91740614 

DE91744271 
DE91744270 
DE91744261 


DE91740635 
DE91740636 
DE91740642 
DE91740643 


DE91740637 
DE91740638 
DE91740727 
DE91740723 


DE91004141 
DE91004142 
DE91004657 
DE91004143 
DE91005403 
DE91004135 
DE91004134 
DE91004133 
DE91005404 
DE91005369 
DE91005386 


DE91004113 
DE91005244 
DE91005372 
DE91005290 
DE91005405 


DE91005371 
DE91005208 
DE91005206 
DE91617156 


DE91616222 
DE91616121 


DE91006059 


DE91740729 
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MF-403 
MF-403 
PC-403 
MF-403 
MF-401 
MF-403 
MF-403 
MF-403 
MF-404 
MF-404 
MF-408; 
MF-406 
PC-401 
MF-403 
MF-404 
MF-414 
MF-403; 
MF-406 
MF-408 
MF-413 
MF-414 





621 


LRP- 


Report 
Number 


LRP- 
413/90 
418/90 

LUTMDN-TMKT- 
90-1014 

LYCEN- 
8918 
9012 

MISC- 
90135 

MLM- 

3671 
3672(OP) 
3673(OP) 


3675(OP) 
MLM-MU_- 

90-72-0001 
MTCi- 

79654-PI-F 
NAI-SR- 

105 
NAS-NS— 

3029-Rev. 
NASA-CR- 

4337 
NASA-TM- 

103647 
NDC-— 

4 

6 

7 

8 

11 

14 

16 
NEFF- 

339.5/ERL-B-1.2 

349/FN-2.331-0.86- 


3 
NIFS-DATA- 

2 

3 

4 

7 
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Abstract 
Number 


16:9062 
16:8517 


16:7422 


16:8874 
16:8782 


16:7127 


16:7171 
16:7829 
16:7830 


16:7902 
16:7732 
16:6999 
16:7442 
16:7922 
16:7335 
16:7445 


16:7167 
16:7166 
16:7168 
16:7169 
16:7163 
16:7165 
16:7164 


16:7623 
16:7320 


16:7479 
16:7967 
16:7480 
16:7581 
16:8155 
16:8156 
16:8157 
16:7655 
16:7295 
16:7585 
16:8158 
16:8159 
16:8160 
16:8161 
16:7582 
16:7551 
16:7586 
16:7085 
16:7648 


16:8597 
16:9104 
16:9178 
16:9105 
16:9179 


16:8767 
16:8768 
16:8783 
16:8769 


Source of GPO 
Availability Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/LLW-103 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See DOE/PC/79654-T1 

See WSRC-TR-90-472 
OSTI; NTIS; INIS; GPO Dep. 
See DOE/NASA-5266-2 
See DOE/NASA/16310-14 


See LBL—28807 
See LBL—27914 
See LBL—28808 
See LBL—28809 
See LBL—27528 
See LBL-27913 
See LBL-27912 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE91003058 
DE91003057 


DE91616145 


DE91740606 
DE91740728 


DE91006307 
DE91006446 
DE91006445 


DE91006444 


DE91004899 


DE84002937 


DE91734551 
DE91734552 


DE91617241 
DE91617364 
DE91617242 
DE91741455 
DE91741526 
DE91741527 
DE91741544 
DE91741547 
DE91741570 
DE91741571 
DE91741574 
DE91741575 
DE91741576 
DE91741582 
DE91741584 
DE91741586 
DE91741587 
DE91741588 
DE91741589 


DE91744808 
DE91744954 
DE91744952 
DE91744955 
DE91744953 


DE91745037 
DE91745036 
DE91745035 
DE91745034 


Distribution 
Category 





Report 
Number 


NINR- 
E001-90 
E010-89 
E011-89 
E071-89 
E072-89 

NIPER- 
465 


497 
519 


B06807-26 

NISTIR- 

4327 
4405 

NORD- 
1989:74. 
1989:91. 
1990:33. 

NORDITA- 
90/26-P(prepr.) 
90/31-P(prepr.) 
90/32-P(prepr.) 
90/33-A(prepr.) 
90/36-A(prepr.) 
90/37-A(prepr.) 
90/38-A(prepr.) 
90/40-A(prepr.) 
90/41-A(prepr.) 
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6620 
6633 
6640 
6641 
6643 

ORNL/ATD-— 
40 
43 

ORNL/EIS— 
154/V11 

ORNL/FTR- 
3816 
3825 
3827 
3829 
3831 
3837 
3838 
3839 
3844 
3845 
3846 
3847 
3849 
3850 
3851 
3852 
3853 
3856 
3857 
3859 
3860 

ORNL/M- 
1298 
1299 


Abstract 
Number 


16:8516 
16:7501 
16:7502 
16:7439 
16:7503 
16:7504 
16:7733 
16:7505 
16:7175 
16:7381 
16:7382 
16:7506 
16:7507 


16:7649 


16:7633 


16:8097 
16:8910 
16:7383 
16:8201 


16:7069 


16:8098 
16:7561 
16:7560 
16:7591 
16:7592 
16:8162 
16:7423 
16:7351 


16:7634 
16:8112 


16:7176 


16:7282 
16:7675 
16:7831 
16:7832 
16:9010 
16:8500 
16:7432 
16:9275 
16:7542 
16:8488 
16:8489 
16:8239 
16:8808 
16:8204 
16:8844 
16:8417 
16:9230 
16:8099 
16:8163 
16:9028 
16:8164 


16:7624 
16:8205 


Source of 
Availability 
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OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPQ Dep. 
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T1I91006817 
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T191006802 
TI91005857 
T1I91006041 
T1I91006049 
T191005202 
T191005201 
T1I91005316 
TI91005858 


T1I91005623 


T1I91005624 


DE91617505 
DE91617255 
DE91617422 
DE91617221 


DE91005212 


DE91004978 
DE91004980 
DE91004979 
DE91005626 
DE91005627 
DE91005629 
DE91004929 
DE91005630 


DE91005631 
DE91005632 


DE91005580 


DE91005407 
DE91005353 
DE91005151 
DE91005973 
DE91005351 
DE91005983 
DE91005607 
DE91005984 
DE91005609 
DE91006018 
DE91006017 
DE91005985 
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OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-4666 
See NUREG/CR-5308 
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MF-332 
MF-332 


MF-721 
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16:7051 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7052 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7073 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7074 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7078 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
Micromedia Ltd., Téchnical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7087 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7297 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7329 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7341 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7349 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7531 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7532 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
16:7610 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
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Source of 
Availability 


Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
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16:7975 Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
PATENTS-Canada— 
1275118/A/ Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
PCCF-RL- 
9001 16:8647 OSTI; NTIS (US Sales Only) DE91740600 


9003 

9004 
PCCF-T- 

8905 

8907 
PEP-NOTE- 

383 

384 
PNL- 

5441 


6450-37-HEDR 


6806 
7288 
7343 
7346 
7367 


16:8648 
16:8649 


16:7874 
16:8770 


16:8020 
16:8021 


16:7178 
16:8166 
16:7502 
16:7612 
16:7565 
16:8167 
16:8504 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See NUREG/CR-5343 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


_ 
© © 
woe 


_- —_ 
© © 
© © 


DE91740599 
DE91740598 


DE91740639 
DE91740640 


DE91005771 
DE91005770 


DE91004759 
DE91005297 


DE91006326 
DE91004986 
DE91002958 
DE91005300 


MF-414 
MF-414 


MF-510 
MF-707 


MF-400 
MF-400 
MF-602 
MF-408 


i et ee 
00000 
SeL2ss 


7436 16:7117 OSTI; NTIS; INIS; GPO Dep. 
7476 16:7506 See NUREG/CR-5653 
7488 16:7179 OSTI; NTIS; GPO Dep. 


DE91004966 MF-812 


—_ 
© 
© 


DE91005213 MF-721; 
MF-705 
DE91005215 MF-721; 


—_ 
© 
© 


7489 16:7180 OSTI; NTIS; GPO Dep. 


7500 
7539 
7547 
7558 
7580 
7584 
7592 
PNL-SA- 
17288 
17393 
17570 
17588 
17594 
17787 
17834 
17928 
17939 
17957 
17971 
18096 
18137 
18155 
18185 
18263 
18275 
18360 
18373 
18395 
18405 
18427 
18429 
18459 
18461 
18469 
18470 
18509 
18514 


16:8241 
16:8209 
16:8505 
16:7181 
16:7626 
16:8210 
16:7627 


16:7543 
16:9231 
16:7961 
16:7182 
16:8490 
16:7628 
16:8491 
16:7183 
16:8492 
16:7562 
16:7833 
16:7184 
16:8242 
16:8211 
16:8212 
16:7185 
16:7650 
16:8243 
16:7941 
16:7734 
16:7394 
16:8121 
16:7186 
16:8168 
16:8566 
16:9232 
16:7795 
16:7528 
16:9233 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


ee 
©oLLLLOo 
SN ew 


DE91005769 
DE91004998 
DE91004917 
DE91004965 
DE91005712 
DE91006309 
DE91005835 


DE91005780 
DE91005768 
DE91005246 
DE91005558 
DE91005086 
DE91005520 
DE91005252 
DE91004069 
DE91005614 
DE91005615 
DE91005247 
DE91004896 
DE91005618 
DE91005107 
DE91005616 
DE91005177 
DE91006725 
DE91005611 
DE91005519 
DE91005617 
DE91005050 
DE91005522 
DE91005705 
DE91005707 
DE91005704 
DE91005841 
DE91004742 
DE91006718 
DE91005975 


MF-705 
MF-602 
MF-602 
MF-630 
MF-702 
MF-350 
MF-801 
MF-350 


MF-202 
MF-423 


MF-510 
MF-407 
MF-310 
MF-408 
MF-510 
MF-402 
MF-502 
MF-901 
MF-810 
MF-402 
MF-402 
MF-402 
MF-810 
MF-310 
MF-402 
MF-510 


MF-532 
MF-506 
MF-721 
MF-702 
MF-401 
MF-423 
MF-366 
MF-528 
MF-423 
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18517 16:7187 OSTI; NTIS; INIS; GPO Dep. DE91004074 MF-510 
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Order 
Number Number Availability Number 


oD 
83 


18518 16:8213 OSTI; NTIS; GPO Dep. 
18538 16:8567 OSTI; NTIS; INIS; GPO Dep. 
18594 16:8214 OSTI; NTIS; GPO Dep. 
18629 16:7301 OSTI; NTIS; GPO Dep. 
18643 16:7629 OSTI; NTIS; GPO Dep. 
18767 16:8169 OSTI; NTIS; GPO Dep. 
18779 16:8493 OSTI; NTIS; GPO Dep. 
18805 16:7396 OSTI; NTIS; GPO Dep. 
18815 16:8170 OSTI; NTIS; GPO Dep. 
18875 16:8171 OSTI; NTIS; INIS; GPO Dep. 
18877 16:8215 OSTI; NTIS; GPO Dep. 
18937 16:9234 OSTI; NTIS; INIS; GPO Dep. 
18940 16:9235 OSTI; NTIS; INIS; GPO Dep. 
18941 16:7360 OSTI; NTIS; INIS; GPO Dep. 
18994 16:9236 OSTI; NTIS; INIS; GPO Dep. 
POEF— 
2025 16:7223 See ES/ESH-13/V4 
POEF-T- 
3536 16:7269 OSTI; NTIS; INIS; GPO Dep. : DE91005696 
PPPL- 
2734 16:9128 OSTI; NTIS; INIS; GPO Dep. ‘ DE91005995 
PR-PHS-P— 


DE91004735 
DE91005557 
DE91005047 
DE91005180 
DE91004736 
DE91004744 
DE91006891 
DE91006716 
DE91005447 
DE91004883 
DE91005678 
DE91005783 
DE91005784 
DE91006715 
DE91006971 


HOHOHOHOHOHOHOOS 


NnMOMM MMMM MMMM mnmm 
addi dadadad at ob oth ah oe ot ot 
DOO OL 


SSOSOKOSOOSOOSES 


16:7999 See AECL-9680 


4. 
PSC- 
9 


16:9129 OSTI; NTIS (US Sales Only); INIS DE91744823 
PSF 
1024 16:7005 See DOE/PC/90751-T5 
75 16:7434 OSTI; NTIS (US Sales Only); INIS DE91003055 
RCM- 
01090 16:7875 OSTI; NTIS (US Sales Only); INIS DE91744538 
01189 16:8244  OSTI; NTIS (US Sales Only); INIS DE91744537 
01190 16:8245  OSTI; NTIS (US Sales Only); INIS DE91744539 


REG/G-— 
1009 
RF-SOT- 
24/86 
RFP- 
4283 
4325 
4383 
4454 
4456 
RISO-M- 
2872 
RRK- 
90-11 
RT/COMB-— 
89-4 
89-24 
RT/FUS— 
89-10 
RT/NUCL- 
90-07 
RT/PAS— 
89-30 
89-31 
89-33 
RT/TIB- 
89-56 
89-57 
89-59 
89-60 
89-62 
89-65 
89-72 


16:7406 
16:7070 


16:7735 
16:7109 
16:7188 
16:7270 
16:7736 


16:7336 
16:8543 


16:8145 
16:7823 


16:9059 
16:7783 


16:8229 
16:8230 
16:8453 


16:9170 
16:7913 
16:7981 
16:7982 
16:7784 
16:7983 
16:7984 


16:7507 


OSTI; NTIS; GPO; INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 


See ENEA-RT-COMB-89-04 
See ENEA-RT-COMB-89-24 


See ENEA-RT-FUS-8S-10 
See ENEA-RT-NUCL-90-07 


See ENEA-RT-PAS—89-30 
See ENEA-RT-PAS—89-31 
See ENEA-RT-PAS-89-33 


See ENEA-RT-TIB-89-56 
See ENEA-RT-TIB-89-57 
See ENEA-RT-TIB-89-59 
See ENEA-RT-TIB—89-60 
See ENEA-RT-TIB-89-62 
See ENEA-RT-TIB-89-65 
See ENEA-RT-TIB-89-72 


See NUREG/CR-5659 


T1I91004705 

DE91730826 
DE91006790 
DE91006612 
DE91004955 
DE91005782 
DE91006410 
DE91741579 


DE91744969 


86-1309-Vol.2-Rev.1- 16:7490 See NUREG/CR-4551-Vol.2-Rev.1-Pt.1 
Pt.1 
86-1309-Vol.2-Rev.1- 16:7438 See NUREG/CR-4551-Vol.2-Rev.1-Pt.7 


ERA Vol.16,No.3 629 





SAND- 


Report Abstract Source of 
Number Number Availability 


86-1309-Vol.4-Rev.1- 
Pt.1 
86-1309-Vol.4-Rev.1- 
Pt.2 
86-1309-Vol.5-Rev.1- 
Pt.1 
86-1309-Vol.5-Rev.1- 
Pt.2 
86-1309-Vol.6-Rev.1- 
Pt. 
86-1309-Vol.6-Rev.1- 
Pt.2 
86-2084-Vol.3-Rev.1- 


86-2084-Vol.4-Rev.1- 
Pt.3 

87-0088 
88-0712 
89-0200 
89-0629 
89-1628C 
89-2398 
89-2403 
89-3042C 
89-7068/1 
89-7089 
89-8011 
90-0301 
90-0302 
90-0323 
90-0364 
90-0971C 
90-1191C 
90-1382C 
90-1474C 
90-1511C 
90-1516 
90-1590C 
90-1648C 
90-1698C 
90-1705C 
90-1721C 
90-1743C 
90-1787C 
90-1794C 
90-1950C 
90-2007 
90-2008C 
90-2009 
90-2030C 
90-2032C 
90-2064C 
90-2110 
90-2114C 
90-2115C 
90-2229 
90-2246C 
90-2337 


16:7491 
16:7492 
16:7493 
16:7494 
16:7495 
16:7496 
16:7488 
16:7489 


16:7189 
16:7991 
16:7190 
16:7942 
16:7314 
16:7503 
16:7191 
16:7315 
16:7192 
16:6953 
16:7926 
16:8172 
16:8173 
16:7927 
16:7504 
16:7316 
16:8114 
16:7511 
16:7796 
16:7834 
16:7512 
16:7387 
16:7943 
16:8101 
16:9277 
16:7193 
16:7325 
16:9011 
16:7835 
16:7737 
16:7968 
16:7326 
16:7424 
16:7337 
16:7944 
16:7836 
16:7513 
16:7194 
16:7195 
16:9278 
16:7992 
16:7635 


See NUREG/CR-4551-Vol.4-Rev.1-Pt.1 
See NUREG/CR-4551-Vol.4-Rev.1-Pt.2 
See NUREG/CR-455 1-Vol.5-Rev.1-Pt.1 
See NUREG/CR-4551-Vol.5-Rev.1-Pt.2 
See NUREG/CR-455 1-Vol.6-Rev.1-Pt.1 
See NUREG/CR-4551-Vol.6-Rev.1-Pt.2 
See NUREG/CR-4550-Vol.3-Rev.1-Pt.3 
See NUREG/CR-4550-Vol.4-Rev.1-Pt.3 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See NUREG/CR-5525 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See NUREG/CR-5531 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmmmm 
Oe ae 
© 02000 
oH ooo 


mmmmmmmm 
a ee ee ee ee 
pebabebe 
SSOSSOOO 


DE91004670 
DE91006431 
DE91002584 
DE91004997 
DE91004510 


DE91004669 
DE91004568 
DE91004924 
DE91004668 
DE91006138 
DE91004987 
DE91004989 
DE91006429 


DE90017037 
DE91006779 
DE91004566 
DE91006642 
DE91006630 
DE91006434 
DE91006772 
DE91005223 
DE91004727 
DE90012764 
DE90017041 
DE91000767 
DE91004819 
DE91005952 
DE91006627 
DE91004940 
DE90015831 
DE91006428 
DE91004565 
DE91005311 
DE90017030 
DE91006433 
DE91006641 
DE91006264 
DE91006357 
DE91006639 
DE91006100 


MF-814 
MF-706 
MF-510 
MF-700 
MF-236 


MF-810 
MF-235 
MF-721 
MF-108 
PC-406 
MF-702 
MF-702 


MF-235 
MF-706 


MF-704 
MF-704 
MF-940 
MF-706 
MF-706 
MF-706 
MF-705 
MF-802 
MF-234 
MF-706 
MF-704 
MF-704 
MF-706 
MF-236 
MF-523 
MF-261 
MF-706 
MF-704 
MF-940 


MF-705 
MF-706 
MF-706 


ssw erst ttt st ster srt st ststststntstetaeeao 
sbeoeeredeeoveddoeovdrevoeeeeceec 
SSSSSSSSSSSSSSSSSSSSSESEEELH 


90-2361C 16:7797 OSTI; NTIS; GPO Dep. DE91005962 MF-706; 
MF-704 

DE91005860 MF-704 

DE91006644 MF-706 

DE91005143 MF-700 
DE91006637 MF-722 
DE91006268 MF-700 
DE91004897 MF-706 
DE91005862 

DE91004502 MF-275 
DE91005054 MF-700 
DE91001335 


DE91002780 MF-405 


90-2362C 16:7837 
90-2435C 16:7993 
90-2490C 16:7327 
90-2514C 16:7945 
90-2539C 16:8568 
90-2558C 16:9012 
90-2580C 16:7514 
90-2631C 16:7317 
90-2674C 16:7306 
90-2693C 16:8109 
90-2698C 16:9279 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Number 


90-2800C 
90-2804 

90-2831C 
90-2885C 
90-2946C 
90-2966C 
90-2983C 
90-3082C 
90-3114C 
90-3159C 
90-3200C 


90-7022 
90-7033 
90-7094 
90-8231 
90-8247 
91-0012C 
SDCc- 
39 
SERI/SP- 
220-3978 
SERI/TP- 
211-3933 
211-3967 
211-3990 
211-4061 
211-4133 
215-3895 


215-4063 
220-3880 


253-4017 
254-4095 
255-3369 
SHIM-— 
89 
sis— 
1990:7 
SLAC- 
371 
SLAC-CN- 
383 
384 
SLAC-PUB- 
5309 
5319 
5338 


5353 
5385 
5388 
5391 
5392 
5393 
5395 
SOL- 
90-17 
SSCL- 
269 
279 
287 
315 
318 
321 
335 
336 
ST- 
179/90 


Abstract 
Number 


16:9280 
16:7596 
16:7738 
16:7946 
16:7321 
16:7307 
16:9295 
16:7838 
16:7947 
16:7839 
16:7840 


16:7515 
16:7308 
16:7318 
16:7739 
16:7007 
16:7552 


16:8106 
16:7302 


16:7309 
16:7310 
16:7311 
16:7312 
16:7313 
16:7303 


16:7304 
16:7305 


16:7322 
16:7903 
16:7328 


16:8569 
16:7516 
16:8022 


16:8023 
16:8024 


16:8055 
16:8666 
16:9281 


16:8104 
16:8105 
16:8667 
16:8668 
16:8669 
16:8026 
16:8670 


16:9282 


16:8025 
16:8056 
16:8106 
16:8008 
16:8009 
16:8026 
16:8107 
16:8010 


16:8097 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See SSCL-287 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See SSCL-321 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See OEFZS—4541 
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Order 
Number 


DE91005055 
DE91006359 
DE91006774 
DE91004029 
DE91005859 
DE91004290 
DE91005237 
DE91004505 
DE91005861 
DE91005839 
DE91006781 


DE91006435 
DE91006754 
DE91006070 
DE91004147 
DE91004909 
DE91005800 


DE91002104 


DE90000376 
DE91002115 
DE90000387 
DE91002124 
DE91002130 
DE90000368 


DE91002119 
DE90000353 


DE91002121 
DE91002123 
DE89009431 


DE91740666 
DE91615910 
DE91006804 


DE91005772 
DE91005774 


DE91005765 
DE91005764 
DE91005763 


DE91005762 
DE91004912 
DE91005760 
DE91005759 
DE91005758 


DE91005757 
DE91005934 


DE91005756 
DE91006355 
DE91006354 
DE91004963 
DE91004960 
DE91006353 
DE91006352 
DE91006351 


MF-231 


MF-271 
MF-271 
MF-272 
MF-273 
MF-273 
MF-233; 
MF-234 
MF-270; 
MF-233 
MF-234; 
MF-270 
MF-234 
MF-231 
MF-235 


PC-414 


MF-414 
MF-414 


MF-413 
MF-414 
MF-414; 
MF-405 
MF-410 
MF-414 
MF-413 
MF-414 
MF-414 


MF-413 
MF-405 


PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 
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21588-Rev.1 


UCRL- 
100212 


100847-Rev.1 


102596 


21215-Rev.1 


50027-89 


52997-Chg.2 


UCRL-CR- 
105154 
105184 
105290 
105338 
105339 


105363-Summ. 


105453 
105454 
105455 
105763 
105803 
105807 
105907 
UCRL-ID- 
104862 
104988 
104993 
105173 
105216 
105261 
105439 
105440 
105650 
105666 
106111 
UCRL-JC- 
102831 
103324 


103326 
103330 
103450 
103465 
103653 


Abstract 
Number 


16:7037 
16:7005 


16:8246 
16:8247 


16:7440 
16:8249 
16:8250 
16:8251 
16:8252 
16:8253 
16:8254 
16:8255 
16:8256 
16:8257 
16:8258 
16:7348 
16:8248 


16:7340 


16:9156 
16:9157 


16:7397 
16:7088 


16:7197 
16:7962 
16:8115 
16:7196 
16:8174 
16:8127 


16:8259 
16:7084 
16:9237 
16:8277 
16:7361 
16:7847 
16:7198 
16:8260 
16:8261 
16:7969 
16:8545 
16:9238 
16:9131 


16:9283 
16:8175 
16:7994 
16:7199 
16:9284 
16:9285 
16:9286 
16:8116 
16:9132 
16:7676 
16:8262 


16:8124 
16:7908 


16:9050 
16:9239 
16:7970 
16:9133 


Source of 
Availability 


See DOE/BC/14126-17 
See DOE/PC/90751-T5 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS (US Sales Only) 


See DOE/ER/52154-T1 
See DOE/ER/52154-T2 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


mm 
_ 
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mmmmmm 
ee ee ee 
©0000 o 
AES 
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a a a a ee ee ee ae ee 
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oh ah 
© © 
© © 


DE91005475 
DE91005456 


DE91005452 
DE91005477 
DE91005498 
DE91005454 
DE91005476 
DE91005499 
DE91005496 
DE91005497 
DE91005479 
DE91005455 
DE91005458 
DE91005453 
DE91005478 


DE91744676 


DE91004990 
DE91006221 


DE91006241 
DE91004882 
DE91005065 
DE91005426 
DE91004938 
DE91006884 


DE91005198 
DE91004201 
DE91006684 
DE91005196 
DE91005197 
DE91005219 
DE91005434 
DE91005428 
DE91005435 
DE91005421 
DE91006686 
DE91006683 
DE91006682 


DE91004930 
DE91004982 
DE91006749 
DE91004942 
DE91006217 
DE91004949 
DE91007114 
DE91004983 
DE91006219 
DE91006222 
DE91004991 


DE91005398 
DE91005399 


DE91005066 
DE91006513 
DE91005431 
DE91005429 


Distribution 
Category 


MF-528 
MF-123 


MF-814 
MF-517 
MF-706 
MF-721 
PC-702 
MF-741 


MF-700 


MF-420 
MF-708 
MF-700 


MF-721 
MF-721 
MF-721 
MF-706 
MF-700 
MF-712 
MF-706 


MF-706 
MF-702 
MF-712 
MF-700 
MF-405 


MF-705 
MF-706 
MF-420 
MF-705 
MF-702 


MF-706 
MF-706; 
MF-704 
MF-706 
MF-712 
MF-706 
MF-400 


mmmmm mim 
ah oh at <b oh 
>i eee 
SSSss 


16:7200 OSTI; NTIS; INIS; GPO Dep. DE91005263 MF-721 
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Report 
Number 


103867-Rev.1 


104171 
104217 
104403 
104407 
104425 
104476 
104539 
104563 


104586-Rev.1 


104590 


104595 
104677 
104841 
104883 
104884 
104900 
104970 
104981 
105036 
105042 
105078 
105202 
105280 
105281 
105293 
105315 
105337 
105386 
105409 
105425 
105426 
105427 
105438 
105461 
105464 
105467 
105492 
105526 
105535 
105562 
105621 
105731 
105812 
105825 
105848 
106080 
106085 


Abstract 
Number 


16:8586 
16:7118 
16:8587 
16:9134 
16:7995 
16:9240 
16:8011 
16:7077 
16:9023 
16:7425 
16:7744 


16:9030 
16:8176 
16:8125 
16:9241 
16:7848 
16:9242 
16:9243 
16:9244 
16:9024 
16:8772 
16:8057 
16:8027 
16:8902 
16:8278 
16:8177 
16:8117 
16:8131 
16:7996 
16:8903 
16:9287 
16:9288 
16:9289 
16:9025 
16:8885 
16:8588 
16:9245 
16:9051 
16:8424 
16:9052 
16:8178 
16:7997 
16:7998 
16:8714 
16:8418 
16:8546 
16:9246 
16:8179 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI: NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI; NTIS; GPO Dep 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


33 


eek ek ek tk tt ot ot ot 


Order 
Number 


DE91006509 
DE91005060 
DE91006712 
DE91006510 
DE91006710 
DE91006515 
DE91006511 
DE91006516 
DE91005420 
DE91005068 
DE91005230 


DE91006714 
DE91005422 
DE91005433 
DE91006237 
DE91006247 
DE91006246 
DE91006236 
DE91006507 
DE91006245 
DE91006255 
DE91005419 
DE91005241 
DE91005239 
DE91005243 
DE91005225 
DE91006243 
DE91005064 
DE91005269 
DE91006248 
DE91006235 
DE91006259 
DE91006258 
DE91006250 
DE91006254 
DE91005262 
DE91006713 
DE91006512 
DE91005242 
DE91006244 
DE91005261 
DE91006238 
DE91006257 
DE91006704 
DE91006249 
DE91006253 
DE91006256 
DE91005185 


UWThPh- 


Distribution 
Category 


MF-712 
MF-721 
MF-700 
MF-712 
MF-700 
MF-712 
MF-712 
MF-123 
MF-706 
MF-706 
MF-701; 
MF-704 
MF-704 


MF-706 
MF-712 
MF-704 
MF-712 
MF-712 
MF-712 
MF-712 
MF-700 
MF-712 
MF-712 
MF-713 
MF-408 
MF-402 
MF-712 
MF-741 
MF-506 
MF-700 
MF-705 
MF-705 
MF-705 
MF-700 
MF-700 
MF-706 
MF-712 
MF-712 
MF-708 
MF-700 
MF-402 
MF-706 
MF-706 
MF-700 
MF-708 
MF-700 
MF-712 
MF-402 


@ SR8SSERRRR ER RERRRRRSRRRRERERSeSeeesee SBeeeeses ss 


106124 16:8132 OSTI; NTIS; GPO Dep. 
USGS-OFR- 

90-354 16:7201 OSTI; NTIS; INIS; GPO Dep.; Books and Open- 
File Reports Section, USGS, Federal Center, 
Box 25425, Denver, CO 80225-0425 

90-356 16:7202 OSTI; NTIS; INIS; GPO Dep.; USGS-OFR, 
USGS Open File Service, Box 25425, Den- 
ver Federal Center, Denver, CO 80225 


DE91005264 MF-742 


™ MMMM MMM MMMM MMM MMMM MM MMMM MMMM ome 


— 


DE91006167 MF-814 


m 
8 


DE91005052 MF-814 


UTNL-R- 
0251 16:9254 OSTI; NTIS (US Sales Only); INIS DE91745050 


0252 16:9255 OSTI; NTIS (US Sales Only); INIS DE91745051 
UTRC— 


956966-F 16:6932 See DOE/PC/70768-T1 
UTTAC- 

57 16:9256  OSTI; NTIS (US Sales Only); INIS DE91744807 
UU/ERTL-— 
16:8452 See DOE/NV/10574-—4 


4 
UWFDN-— 

800 16:9176 See KFK-4710 
UWThPh- 


1990-22 16:8743 OSTI; NTIS (US Sales Only); INIS DE91616328 
1990-23 16:8715 OSTI; NTIS (US Sales Only); INIS DE91616921 
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UWThPh- 


ern eee 
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1990-26 16:8716 OSTI; NTIS (US Sales Only); INIS DE91616839 
1990-27 16:8547 OSTI; NTIS (US Sales Only); INIS DE91616807 
1990-29 16:8717 OSTI; NTIS (US Sales Only); INIS DE91616922 
1990-31. 16:9033 See HEPHY-PUB-537/90 
1990-33 16:9053 OSTI; NTIS (US Sales Only); INIS DE91616306 
1990-41 16:9054 OSTI; NTIS (US Sales Only); INIS DE91616307 
1990-42 16:8718 OSTI; NTIS (US Sales Only); INIS DE91616856 
1990-8. 16:8689 See HEPHY-PUB-530/90 
VTT-SYMP- 
108 16:7008 OSTI; NTIS (US Sales Only) DE91741612 
WHC-EP-— 
0375 16:7203 OSTI; NTIS; INIS; GPO Dep. ; DE91004550 
WHC-SA- 
0135 16:7457 OSTI; NTIS; INIS; GPO Dep. : DE88013674 
0939 16:7110 OSTI; NTIS; INIS; GPO Dep. : DE91004557 
WR- 
28-1-6-104 16:8246 See TVA/PUB-90/1 
WSRC-MS-— 
90-9 16:7517 OSTI; NTIS; GPO Dep. 
90-10 16:7518 OSTI; NTIS; GPO Dep. 
90-107 16:7072 OSTI; NTIS; GPO Dep. 
90-11 16:7519 OSTI; NTIS; INIS; GPO Dep. 
90-116 16:7097 OSTI; NTIS; INIS; GPO Dep. 
90-123 16:7909 OSTI; NTIS; GPO Dep. 
90-124 16:8263 OSTI; NTIS; GPO Dep. 
90-141 16:7435 OSTI; NTIS; GPO Dep. 
90-146 16:7458 OSTI; NTIS; GPO Dep. 
90-151 16:7745 OSTI; NTIS; GPO Dep. 
90-175 16:7441 OSTI; NTIS; INIS; GPO Dep. 
90-184 16:9290 OSTI; NTIS; GPO Dep. 
90-206 16:7362 OSTI; NTIS; GPO Dep. 
90-228 16:7350 OSTI; NTIS; INIS; GPO Dep. 
90-237 16:7207 OSTI; NTIS; GPO Dep. 
90-256 16:7208 OSTI; NTIS; INIS; GPO Dep. 
90-27 16:7275 OSTI; NTIS; GPO Dep. 
90-40 16:7204 OSTI; NTIS; INIS; GPO Dep. 
90-42 16:7520 OSTI; NTIS; GPO Dep. 
90-59 16:7205 OSTI; NTIS; INIS; GPO Dep. 
90-67 16:7272 OSTI; NTIS; GPO Dep. 
90-98 16:7206 OSTI; NTIS; GPO Dep. 


DE91005659 MF-702 
DE91005145 MF-706 
DE91005674 MF-702 
DE91005103 MF-700 
DE91006372 MF-701 
DE91005133 MF-701 
DE91005651 MF-702 
DE91006525 MF-705 
DE91005657 MF-706 
DE91005658 MF-704 
DE91005150 MF-706 
DE91005680 MF-706 
DE91005664 MF-706 
DE91006373 MF-706 
DE91006582 MF-706 
DE91005102 MF-721 
DE91006580 MF-701 
DE91005656 MF-721 
DE91005132 MF-706 
DE91005684 MF-701 
DE91005665 MF-700 
DE91005683 MF-721; 
MF-701 


mmmmmmmmmmmmmmmmmmmmmm 
ewe ot ot ot ot et 
COWODHHOHOHKHHOLHHDOOOH HOODOO 
OGOHOHOHHOHHOHOHOHOHHHHHDHDOH OOO © 


WSRC-RP-— 
89-1093 16:8180 OSTI; NTIS; INIS; GPO Dep. 
89-1193 16:7949 OSTI; NTIS; INIS; GPO Dep. 
89-1316 16:7904 OSTI; NTIS; GPO Dep. 
89-1408 16:7521 OSTI; NTIS; GPO Dep. 
89-1422-Rev.1 16:7522 OSTI; NTIS; GPO Dep. 
89-188 16:7111 OSTI; NTIS; INIS; GPO Dep. 
89-267 16:8264 OSTI; NTIS; INIS; GPO Dep. 
89-277 16:8494 OSTI; NTIS; GPO Dep. 
89-387 16:7210 OSTI; NTIS; INIS; GPO Dep. 
89-413 16:7283 OSTI; NTIS; GPO Dep. 
89-48 16:7209 OSTI; NTIS; GPO Dep. 


DE91005114 MF-702 
DE91005152 MF-706 
DE91005667 MF-701 
DE91004307 MF-706 
DE91005666 MF-706 
DE91005078 MF-711 
DE91005675 MF-702 
DE91005686 MF-702 
DE91004330 MF-701 
DE91005138 MF-701 
DE91005127 MF-702; 
MF-721 
DE91005110 MF-721 
DE91005889 MF-702 
DE91005129 MF-700 
DE91005122 MF-702; 
MF-721 
DE91006578 MF-701; 
MF-704 
DE91006583 MF-702 
DE91005098 MF-702 
DE91005662 MF-721 
DE91006518 MF-702 
DE91006524 MF-702 


a ee ee ee ee 
CL LHLLLOLLOLO 
OHHHDHDHDHDOHODOO 


89-490 16:7211 OSTI; NTIS; INIS; GPO Dep. 
89-737 16:8265 OSTI; NTIS; GPO Dep. 
89-983-Rev.1 16:7948 OSTI; NTIS; INIS; GPO Dep. 
90-0518 16:7226 OSTI; NTIS; GPO Dep. 


© 00 © 
oo 9 


a a 
oe 


90-1089 16:7849 OSTI; NTIS; GPO Dep. 


—_ 
© 
© 


90-1185 16:8267 OSTI; NTIS; GPO Dep. 

90-1207 16:7227 OSTI; NTIS; GPO Dep. 

90-297 16:7212 OSTI; NTIS; INIS; GPO Dep. 

90-482 16:8266 OSTI; NTIS; GPO Dep. 

90-820 16:8216 OSTI; NTIS; GPO Dep. 
WSRC-TR- 

90-156-Rev.1 16:7802 OSTI; NTIS; GPO Dep. 


a et et et et 
ooo oo 
©2922 


ft 
© 
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DE91005747 PC-701; 

PC-704 
DE91005748 PC-702 
DE91006436 PC-701 


90-253 16:8506 OSTI; NTIS; INIS; GPO Dep. 
90-275 16:7803 OSTI; NTIS; GPO Dep. 
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16:7442 OSTI; NTIS; GPO Dep. 
16:7213  OSTI; NTIS; GPO Dep. 
16:7214  OSTI; NTIS; GPO Dep. 
16:7215  OSTI; NTIS; GPO Dep. 
16:7443  OSTI; NTIS; GPO Dep. 
16:7216  OSTI; NTIS; GPO Dep. 


DE91005128 
DE91006082 
DE91006081 
DE91006083 
DE91006437 
DE91005746 


mmmmmm 
ab ab s0 ot ob = 
888888 


16:8598 OSTI; NTIS; GPO Dep. DE91006689 


mom 
- 
Ss 8 


16:7651 OSTI; NTIS; GPO Dep. DE91005997 
16:9055 OSTI; NTIS (US Sales Only); INIS DE91744970 
16:8548  OSTI; NTIS (US Sales Only); INIS DE91744971 
16:8549  OSTI; NTIS (US Sales Only); INIS DE91744972 
16:9056 OSTI; NTIS (US Sales Only); INIS DE91744973 
16:9057 OSTI; NTIS (US Sales Only); INIS DE91744974 
16:9058 OSTI; NTIS (US Sales Only); INIS DE91744975 
16:8550 OSTI; NTIS (US Sales Only); INIS DE91744976 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE84002937 
DE87006497 
DE88010421 
DE88012580 
DE88013674 
DE88780155 


DE89009431 
DE89010692 
DE90000262 
DE90000353 
DE90000368 
DE90000376 
DE90000379 
DE90000384 
DE90000387 
DE90008442 
DE90009676 
DE90009688 
DE90009696 
DE90009698 
DE90012764 
DE90015320 
DE90015321 

DE90015322 
DE90015326 
DE90015327 
DE90015328 
DE90015329 
DE90015330 
DE90015331 

DE90015332 
DE90015333 
DE90015335 
DE90015339 
DE90015831 

DE90017030 
DE90017037 
DE90017041 

DE90017770 
DE90615129 
DE90617966 
DE90627074 
DE90627075 
DE90627076 
DE90627104 
DE90627105 
DE90627106 
DE90627107 
DE90627108 
DE90627109 
DE90627110 
DE90627111 

DE90627112 
DE90630580 
DE90630581 

DE90630582 
DE90631539 
DE90634371 
DE90637371 
DE90638684 


636 


Report No. 


NAS-NS-3029-Rev. 
DOE/MC/21395-—2298-Vol.1 


DOE/OSTI-8200-R51-Suppl. 


CERN-EP-83-133 
WHC-SA-0135 
EDF-DER-RA—1985-1- 
Summ. 
SERI/TP-255-3369 


DOE/OSTI-8200-R52-Suppl. 


DOE/BC-90/2 
SERI/TP-220-3880 
SERI/TP-215-3895 
SERV/TP-21 1-3933 
DOE/CH/10093-83 
DOE/CH/10093-—77 
SERV/TP-21 1-3990 
DOE/PC/91254-T1 
DOE/MC/1 1076-2869 
DOE/METC-—90/0269 
DOE/LC/1 1084—2880 
DOE/MC/1 1076-2886 
SAND-90-1705C 
DOE/METC-—90-0271 
DOE/METC-90/0270 
DOE/MC/1 1076-2889 
DOE/MC/1 1076-2888 
DOE/MC/22220-2893 
DOE/MC/22220-2896-Vol.1 
DOE/MC/22220-2896-Vol.2 
DOE/MC/22220-2894 
DOE/MC/25069-2891 
DOE/MC/23295—2885 
DOE/METC-—90/4103 
DOE/MC/22220-2892 
DOE/METC-—90/6116 
SAND-90-2008C 
SAND-90-2064C 
SAND-90-0971C 
SAND-90-1721C 
CONF-910328—1 
INIS-mf-1 1598 
IAEA-INFCIRC-—375 
INIS-BR-1962 
INIS-XN-204 
INIS-XN-229 
INIS-XN-222 
INIS-XN-224 
INIS-XN-225 
INIS-XN-233 
INIS-XN-234 
INIS-XN-235 
INIS-XN-236 
INIS-XN-237 
INIS-XN-238 
INIS-BR-2105 
INIS-BR-2112 
INIS-BR-2122 
INIS-mf—12611 
INIS-mf—12648 
INIS-mf—1 2683 
INIS-XN-—240 
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Order No. 


DE91000638 
DE91000767 
DE91001335 
DE91002103 
DE91002104 
DE91002115 
DE91002119 
DE91002121 
DE91002123 
DE91002124 
DE91002130 
DE91002201 
DE91002207 
DE91002211 

DE91002213 
DE91002429 
DE91002437 
DE91002584 
DE91002625 
DE91002626 
DE91002780 
DE91002955 
DE91002958 
DE91003051 

DE91003052 
DE91003054 
DE91003055 
DE91003056 
DE91003057 
DE91003058 
DE91004029 
DE91004044 
DE91004045 
DE91004048 
DE91004069 
DE91004074 
DE91004088 
DE91004113 
DE91004133 
DE91004134 
DE91004135 
DE91004141 

DE91004142 
DE91004143 
DE91004147 
DE91004165 
DE91004168 
DE91004201 

DE91004202 
DE91004205 
DE91004207 
DE91004216 
DE91004258 
DE91004290 
DE91004307 
DE91004324 
DE91004330 
DE91004347 
DE91004405 
DE91004416 
DE91004428 


Report No. 


DOE/PC/79925—10 
SAND-90-1743C 
SAND-90-2693C 
DOE/CH/10093-84 
SERI/SP-—220-3978 
SERI/TP-21 1-3967 
SERI/TP-215-4063 
SERI/TP-253-4017 
SERI/TP-254-4095 
SERI/TP-21 1-4061 
SERI/TP-211-4133 
DOE/BC/14126—-17 
NIPER-465 
NIPER-497 
NIPER-—B06807-26 
GA-A-20130 
DOE-NPRC—91 002437 
SAND-89-0200 
DOE/PC/70771-T 10-Vol.3 
DOE/CE/40914-T1 
SAND-S0-2698C 
LA-—11940-MS 
PNL-7346 
INIS-SU-223/A 
INIS-mf-12758 
INIS-SU-220 
PSI-75 
INIS-BR-2380 
LRP-418/90 
LRP-—413/90 
SAND-90-2885C 
DOE/ER/60472-T 1 
DOE/CE/15446-T4 
DOE/ER/60876-1 
PNL-SA-17928 
PNL-SA—18517 
ANL/PPRNT-90-214 
LBL-—29452 
LBL-28809 
LBL-—28808 
LBL-—28807 
LBL-27528 
LBL-27912 
LBL-27914 
SAND-90-8231 
DOE/PC/79914-T12 
DOE/ER/13288-T 1 
UCRL-CR-—105184 
CONF-890708—Absts. 
DOE/PC/79903-T6 
DOE/PC/88877-T5 
DOE/PC/88814—T6 
CONF-881 1354— 
SAND—90-2966C 
WSRC-RP-89-1408 
DPSTM-87-700-6 
WSRC-RP-89-387 
CONF-900828—10 
CONF-9006294—1 
CONF-900846-6 
CONF-900877—10 


Order No. 


DE91004438 
DE91004502 
DE91004505 
DE91004510 
DE91004515 
DE91004531 
DE91004539 
DE91004541 
DE91004550 
DE91004557 
DE91004565 
DE91004566 
DE91004568 
DE91004615 
DE91004625 
DE91004626 
DE91004657 
DE91004668 
DE91004669 
DE91004670 
DE91004672 
DE91004714 
DE91004727 
DE91004735 
DE91004736 
DE91004742 
DE91004744 
DE91004753 
DE91004755 
DE91004757 
DE91004758 
DE91004759 
DE91004765 
DE91004770 
DE91004771 
DE91004775 
DE91004782 
DE91004785 
DE91004786 
DE91004793 
DE91004819 
DE91004820 
DE91004821 
DE91004830 
DE91004831 
DE91004844 
DE91004846 
DE91004847 
DE91004851 
DE91004856 
DE91004874 
DE91004875 
DE91004876 
DE91004882 
DE91004883 
DE91004884 
DE91004886 
DE91004887 
DE91004896 
DE91004897 
DE91004899 


Report No. 


CONF-900317—1 
SAND-90-2631C 
SAND-90-3082C 
SAND-89-1628C 
CONF-910223-8 
CONF-8910341—1 
CONF-9003159-3 
CONF-910318-8 
WHC-EP-0375 
WHC-SA-0939 
SAND-90-2030C 
SAND-90-1382C 
SAND-89-3042C 
DOE/OR/21548—122 
CONF-8910245—Summs. 
DOE/EH-0139-Vol.2 
LBL-27913 
SAND-89-7089 
SAND-89-2403 
SAND-87-0088 
DOE/PO/21431-T8 
DOE/OR/21548-147 
SAND-90-1698C 
PNL-SA-18518 
PNL-SA-18643 
PNL-SA—18470 
PNL-SA-—18767 
BNL-45375 
BNL-45355 
DOE/RL-89-02-Rev.1-Vol.2 
DOE/RL-89-02-Rev.1-Vol.1 
PNL-5441 
CONF-900936—24 
CONF-901105-31 
CONF-910318—-12 
CONF-891043-5 
DOE/ER/60519-T2 
DOE/EIA-0538(90/91-10) 
DOE/EIA-0226(90/08) 
BNL-45327 
SAND-90-1787C 
DOE/OR/21548—-154 
DOE/CE-0289P 
LA-UR-90-3783 
LA-UR-90-3784 
LA-UR-90-3907 
LA-UR-90-3915 
LA-UR-90-3916 
LA-UR-90-3924 
LA-UR-90-3968 
DOE/ER/13748-3 
DOE/ER/13435-5 
DOE/ER/13613-30 
UCRL-—100847-Rev.1 
PNL-SA-18876 
DOE/ER/13613-24 
DOE/ER/13613-29 
DOE/ER/13613-19 
PNL-SA-—18096 
SAND-90-2558C 
MLM-MU-90-72-0001 





Order No. 


DE91004909 
DE91004912 
DE91004917 
DE91004919 
DE91004920 
DE91004924 
DE91004929 
DE91004930 
DE91004938 
DE91004940 
DE91004942 
DE91004944 
DE91004949 
DE91004955 
DE91004960 
DE91004963 
DE91004965 
DE91004966 
DE91004969 
DE91004971 

DE91004972 
DE91004974 
DE91004975 
DE91004976 
DE91004977 
DE91004978 
DE91004979 
DE91004980 
DE91004982 
DE91004983 
DE91004986 
DE91004987 
DE91004988 
DE91004989 
DE91004990 
DE91004991 

DE91004995 
DE91004997 
DE91004998 
DE91005002 
DE91005003 
DE91005007 
DE91005014 
DE91005020 
DE91005023 
DE91005025 
DE91005029 
DE91005031 

DE91005047 
DE91005050 
DE91005052 
DE91005054 
DE91005055 
DE91005056 
DE91005060 
DE91005064 
DE91005065 
DE91005066 
DE91005068 
DE91005076 
DE91005077 
DE91005078 
DE91005081 

DE91005086 
DE91005096 
DE91005098 
DE91005100 
DE91005102 
DE91005103 
DE91005104 
DE91005105 
DE91005107 


Report No. 


SAND-90-8247 
SLAC-PUB-5385 
PNL-7547 
DOE/FE-0209P 
BNL-52262 
SAND-89-7068/1 
ORNL-6641 
UCRL-ID—104862 
UCRL-50027-89 
SAND-90-2007 
UCRL-ID—105173 
ANL/FE-89/4 
UCRL-ID—105261 
RFP-4383 
SSCL-318 
SSCL-315 
PNL-7558 
PNL-7436 
KAPL-4716 
ORNL/TM-1 1591 
ORNL/TM-—1 1565 
FNAL-TM-1700 
FNAL-TM-1689 
ES/ESH-13/V3 
ES/ESH-13/V4 
ORNL-6597 
ORNL-6608/R9 
ORNL-6608/R10 
UCRL-ID—104988 
UCRL-ID—105440 
PNL-7343 
SAND-90-0301 
DOE/NP-0007P 
SAND-90-0302 
UCID-20892 
UCRL-ID—106111 
DOE/ET/34212-55 
SAND-89-0629 
PNL-7539 
DOE/EA-0456 
DOE/EA-0371 
DOE/ER/13592-5 
CONF-901 105-42 
CONF-9011154—1 
CONF-901 116-32 
DOE/ER/60820-1 
DOE/ER/13425-T1 
DOE/PC/90504—-T 17 
PNL-SA-18594 
PNL-SA-18405 
USGS-OFR-90-356 
SAND-90-2674C 
SAND-90-2800C 
DOE/ID—10304 
UCRL-JC—104171 
UCRL-JC—105337 
UCRL-102596 
UCRL-JC—103326 
UCRL-JC—104586-Rev.1 
DOE/ID/12748-3 
DOE/ER/45220-T3 
WSRC-RP-89-188 
DOE/ER/25027-T1 
PNL-SA-17594 
DOE/ER/40501-2 
WSRC-RP-90-1207 
DP-MS-—88-119 
WSRC-MS-—90-256 
WSRC-MS-90-11 
DOE/ID/12748-1 
DOE/ID/12748-2 
PNL-SA-18155 


Order No. 


DE91005109 
DE91005110 
DE91005112 
DE91005114 
DE91005115 
DE91005116 
DE91005117 
DE91005121 

DE91005122 
DE91005127 
DE91005128 
DE91005129 
DE91005130 
DE91005132 
DE91005133 
DE91005134 
DE91005138 
DE91005143 
DE91005145 
DE91005150 
DE91005151 

DE91005152 
DE91005177 
DE91005180 
DE91005185 
DE91005192 
DE91005196 
DE91005197 
DE91005198 
DE91005200 
DE91005206 
DE91005208 
DE91005212 
DE91005213 
DE91005215 
DE91005217 
DE91005219 
DE91005223 
DE91005225 
DE91005230 
DE91005237 
DE91005239 
DE91005241 

DE91005242 
DE91005243 
DE91005244 
DE91005246 
DE91005247 
DE91005252 
DE91005255 
DE91005259 
DE91005261 

DE91005262 
DE91005263 
DE91005264 
DE91005269 
DE91005290 
DE91005297 
DE91005298 
DE91005300 
DE91005301 

DE91005302 
DE91005303 
DE91005304 
DE91005305 
DE91005306 
DE91005307 
DE91005308 
DE91005311 
DE91005318 
DE91005341 
DE91005342 


Report No. 


DP-MS-88-125 
WSRC-RP-89-490 
DP-MS-88-167 
WSRC-RP-89-1093 
DPST-87-690 
DPST-87-387 
DOE/NV/10384-27 
DPSPU-86-25-1 
WSRC-RP-90-0518 
WSRC-RP-89-48 
WSRC-TR-90-472 
WSRC-RP-89-983-Rev.1 
DOE/ER/60522-4 
WSRC-MS-90-42 
WSRC-MS-90-123 
DPST-84-287 
WSRC-RP-89-413 
SAND-90-2490C 
WSRC-MS-90-10 
WSRC-MS-90-175 
ORNL/FTR-3827 
WSRC-RP-89-1 193 
PNL-SA-18263 
PNL-SA-18629 
UCRL-JC—106085 
DOE/EIA-0538(90/91-11) 
UCRL-CR-105338 
UCRL-CR-105339 
UCRL-CR-105154 
K/ETO-37 
LBL-29760 
LBL-29733 
OPEC-91005212 
PNL-7488 
PNL-7489 
DOE/EA-0433 


UCRL-CR-—105363-Summ. 


SAND-90-1648C 
UCRL-JC—105293 
UCRL-JC—104590 
SAND-90-2983C 
UCRL-JC—105280 
UCRL-JC—105202 
UCRL-JC—105526 
UCRL-JC—105281 
LBL-29492 
PNL-SA-17570 
PNL-SA-17971 
PNL-SA-17834 
KCP-613-4424 
DOE/EIA-0538(90/91-12) 
UCRL-JC—105562 
UCRL-JC—105464 
UCRL-JC—103653 
UCRL-JC—106124 
UCRL-JC—105386 
LBL-29641 
PNL-6450-37-HEDR 
FNAL/C—90/235-T 
PNL-7367 

IR-1155 

IR-1196 

IR-1197 

IR-1198 

IR-1199 

IR-1200 
DOE/PC/70768-T1 
DOE/OR/21548-158 
SAND-90-2032C 
ANL/ESD/TM-11 
DOE/ER/60846-1 
DOE/FTR—-91005342 


Order No. 


DE91005346 
DE91005349 
DE91005350 
DE91005351 

DE91005353 
DE91005369 
DE91005371 

DE91005372 
DE91005376 
DE91005381 

DE91005382 
DE91005383 
DE91005384 
DE91005386 
DE91005387 
DE91005383 
DE91005398 
DE91005399 
DE91005403 
DE91005404 
DE91005405 
DE91005406 
DE91005407 
DE91005414 
DE91005419 
DE91005420 
DE91005421 

DE91005422 
DE91005426 
DE91005428 
DE91005429 
DE91005431 

DE91005433 
DE91005434 
DE91005435 
DE91005437 
DE91005443 
DE91005444 
DE91005447 
DE91005450 
DE91005452 
DE91005453 
DE91005454 
DE91005455 
DE91005456 
DE91005458 
DE91005461 

DE91005463 
DE91005464 
DE91005475 
DE91005476 
DE91005477 
DE91005478 
DE91005479 
DE91005482 
DE91005496 
DE91005497 
DE91005498 
DE91005499 
DE91005506 
DE91005509 
DE91005514 
DE91005515 
DE91005519 
DE91005520 
DE91005522 
DE91005526 
DE91005527 
DE91005528 
DE91005529 
DE91005531 
DE91005532 


Report No. 


DOE/ER/60944—1 
DOE/ER/13880-3 
DOE/ER/40509-2 
ORNL/FTR-3831 
ORNL/FTR-3825 
LBL-29355 
LBL-29711 
LBL-29611 
DOE/ER/45132-5 
DOE/ER/40173-6 
DOE/ER/13835-3 
DOE/ER/13623-T1 
DOE/NE/37969-2 
LBL-29441 
DOE/ER/40251-5 
HW-—12086-A 
UCRL-JC—102831 
UCRL-JC—103324 
LBL-28653 
LBL-29018 
LBL-29710 


DOE/EIA-0380(90/09) 


ORNL/FTR-3816 
DOE/DP/40200-140 
UCRL-JC-105078 
UCRL-JC-104563 
UCRL-CR-105763 
UCRL-JC—104677 
UCRL-21215-Rev.1 
UCRL-CR-105454 
UCRL-JC—103465 
UCRL-JC-103450 
UCRL-JC-104841 
UCRL-CR-105453 
UCRL-CR-105455 
BNL-45366 
BNL-45599 
DOE/ID-12082(89) 
PNL-SA-18815 
CONF-901 105-43 
TVA/WR/WO-90/10 
TVA/WR/WQ-90/4 
TVA/WRIWO-90/14 
TVA/WR/WQ-90/25 
TVA/PUB-90/2 
TVA/WR/WO-90/26 
DOE/PC/88912-T7 
DOE/PC/88913-T7 
DOE/PC/88931-T2 
TVA/PUB-90/1 
TVAWR/WO-90/16 
TVA/WR/WQ-90/12 
TVA/WR/WQ-90/9 
TVA/WR/IWO-90/22 
CONF-901261-1 
TVAWR/WQ-90/20 
TVA/WR/WQ-90/21 
TVAWR/WO-90/13 
TVA/WR/WO-90/19 
CONF-901 105-48 
CONF-901 105-47 
CONF-901 105-46 
CONF-901 105-45 
PNL-SA-18373 
PNL-SA-17787 
PNL-SA-18427 
DOE/PC/79678-T4 
DOE/PC/89908-T4 
DOE/PC/79748-T1 
DOE/PC/88873-T8 
DOE/PC/89763-T3 
DOE/PC/79796-T8 
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DE91005534 


Order No. 


DE91005534 
DE91005535 
DE91005539 
DE91005551 
DE91005553 
DE91005554 
DE91005557 
DE91005558 
DE91005562 
DE91005564 
DE91005565 
DE91005567 
DE91005572 
DE91005573 
DE91005577 
DE91005580 
DE91005583 
DE91005587 
DE91005591 

DE91005592 
DE91005593 
DE91005596 
DE91005598 
DE91005599 
DE91005600 
DE91005601 

DE91005604 
DE91005605 
DE91005607 
DE91005609 
DE91005611 

DE91005614 
DE91005615 
DE91005616 
DE91005617 
DE91005618 
DE91005626 
DE91005627 
DE91005629 
DE91005630 
DE91005631 

DE91005632 
DE91005633 
DE91005634 
DE91005635 
DE91005637 
DE91005638 
DE91005639 
DE91005641 

DE91005642 
DE91005643 
DE91005644 
DE91005647 
DE91005649 
DE91005651 

DE91005656 
DE91005657 
DE91005658 
DE91005659 
DE91005660 
DE91005662 
DE91005664 
DE91005665 
DE91005666 
DE91005667 
DE91005670 
DE91005671 
DE91005674 
DE91005675 
DE91005678 
DE91005679 
DE91005680 


638 


Report No. 


DOE/PC/88927-9 
DOE/PC/8891 8-7 
DOE/MC/24266-—2925 
DOE/PC/89878-T1 
DOE/PC/89772-T1 
DOE/PC/90284—1 
PNL-SA-18538 
PNL-SA—17588 
DOE/ER/40406-T1 
DOE/ER/13998-2 
DOE/ER/40427-12 
DOE/ER/45191-16 
DOE/ER/60313-6 
DOE/ER/60313-5 
DOE/ER/40537-3 
ORNL/EIS—154/V11 
DOE/ER/75425-T2 
DOE/ER/60745-3 
DOE/ER/60658-3 
DOE/ER/14045-2 
DOE/PC/89788-T 1 
DOE/PC/89807-T 1 
DOE/PC/90036-T 1 
DOE/PC/90298-T 1 
DOE/PC/89797-T1 
ORNL/TN-1 1638 
ORNL/TM-10809 
ORNL/TN—-10874 
ORNL/FTR-3838 
ORNL/FTR-3844 
PNL-SA-—18360 
PNL-SA-17939 
PNL-SA-17957 
PNL-SA-—18185 
PNL-SA—18395 
PNL-SA-—18137 
ORNL-6620 
ORNL-6633 
ORNL-6640 
ORNL-6643 
ORNL/ATD-40 
ORNL/ATD-—43 
ORNL/TM-1 1337 
ORNL/TM—11206/V2 
ORNL/TM—11206/V 1 
ORNL/Sub-85-SB012/1 
ORNL/Sub-84-00221/2 
ORNL/M-1298 
ORNL/TM—1 1578 
ORNL/TM—11454 
ORNL/TM-11413 
ORNL/TM—-1 1586 
ORNL/TM—1 1605 
ORNL/TM-1 1624 
WSRC-MS—90-124 
WSRC-MS-—90-40 
WSRC-MS—90-146 
WSRC-MS-90-151 
WSRC-MS-—90-9 
ORNL/FTR-3849 
WSRC-RP-90-297 
WSRC-MS-90-206 
WSRC-MS-90-67 
WSRC-RP-89-1422-Rev.1 
WSRC-RP-89-1316 
DOE/MC/221 18-2932 
DOE/MC/24267-2933 
WSRC-MS-90-107 
WSRC-RP-89-267 
PNL-SA-—18877 
DP-MS-—87-110 
WSRC-MS—90-184 
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Order No. 


DE91005681 
DE91005683 
DE91005684 
DE91005686 
DE91005693 
DE91005696 
DE91005697 
DE91005698 
DE91005701 

DE91005703 
DE91005704 
DE91005705 
DE91005707 
DE91005709 
DE91005711 

DE91005712 
DE91005714 
DE91005715 
DE91005716 
DE91005717 
DE91005720 
DE91005722 
DE91005724 
DE91005725 
DE91005731 

DE91005732 
DE91005733 
DE91005734 
DE91005735 
DE91005736 
DE91005737 
DE91005739 
DE91005740 
DE91005742 
DE91005744 
DE91005746 
DE91005747 
DE91005748 
DE91005749 
DE91005750 
DE91005751 

DE91005753 
DE91005754 
DE91005755 
DE91005756 
DE91005757 
DE91005758 
DE91005759 
DE91005760 
DE91005761 

DE91005762 
DE91005763 
DE91005764 
DE91005765 
DE91005766 
DE91005767 
DE91005768 
DE91005769 
DE91005770 
DE91005771 
DE91005772 
DE91005773 
DE91005774 
DE91005778 
DE91005779 
DE91005780 
DE91005781 
DE91005782 
DE91005783 
DE91005784 
DE91005785 
DE91005787 


Report No. 


DP-MS—88-218-Rev.1 
WSRC-MS-90-98 
WSRC-MS-90-59 
WSRC-RP-89-277 
DOE/EIA-0520(90/12) 
POEF-T-3536 
CORR-86-00156 
CORR-86-00240 
DPSPU-89-11-1 
DOE/ER/60530-4 
PNL-SA-18461 
PNL-SA-18429 
PNL-SA-18459 
DOE/ER/45162-5 
DOE/EIA-0167(89) 
PNL-7580 
FNAL-TM-1706 
ORNL/FTR-3851 
DOE/ER/40445-30 
DOE/ER/13865-30 
DOE/ER/13943-2 
DOE/ER/13995-—2 
DOE/NV/10574—4 
DOE/ER/13473-4 
DOE/PC/88922-9 
DOE/PC/90005-T30 
DOE/PC/89904—T 17 
LA-UR-90-4208 
DOE/PC/89904—-T 18 
DOE/PC/88931-T4 
DOE/PC/88931-T3 
DOE/PC/88911-T5 
DOE/PC/88931—T5 
DOE/PC/70807-T 1 
CONF-900495-3-Vugraphs 
WSRC-TR-90-521 
WSRC-TR-90-156-Rev.1 
WSRC-TR-90-253 
ANL/FE-90/2 
LA-UR-90-4351 
DOE/PC/90540—16 
DOE/NASA/16310—-14 
DOE/EH/79072-T5 
DOE/EIA-0538(90/91-13) 
SSCL-269 
SLAC-PUB-5395 
SLAC-PUB-5392 
SLAC-PUB-5391 
SLAC-PUB-5388 
DOE/EIA-0538(90/91-14) 
SLAC-PUB-5353 
SLAC-PUB-5338 
SLAC-PUB-5319 
SLAC-PUB-5309 
DOE/EIA-0109(90/10) 
DOE/EIA-0130(90/10) 
PNL-SA-17393 
PNL-7500 
PEP-NOTE-384 
PEP-NOTE-383 
SLAC-CN-383 
ORNL/M-1341 
SLAC-CN-384 
DOE/SF/16306-28 
DOE/ER/40315—178 
PNL-SA-17288 
DOE/EA-0385 
RFP-4454 
PNL-SA-18937 
PNL-SA-18940 
DOE/ER/45310-22 
DOE/NV/10630—7 


Order No. 


DE91005788 
DE91005791 

DE91005792 
DE91005795 
DE91005797 
DE91005798 
DE91005799 
DE91005800 
DE91005801 

DE91005802 
DE91005803 
DE91005804 
DE91005805 
DE91005806 
DE91005807 
DE91005808 
DE91005809 
DE91005810 
DE91005811 

DE91005812 
DE91005813 
DE91005814 
DE91005815 
DE91005816 
DE91005817 
DE91005818 
DE91005819 
DE91005820 
DE91005822 
DE91005824 
DE91005825 
DE91005826 
DE91005827 
DE91005834 
DE91005835 
DE91005839 
DE91005841 

DE91005842 
DE91005843 
DE91005844 
DE91005845 
DE91005846 
DE91005847 
DE91005848 
DE91005849 
DE91005850 
DE91005851 

DE91005852 
DE91005854 
DE91005855 
DE91005856 
DE91005859 
DE91005860 
DE91005861 

DE91005862 
DE91005867 
DE91005868 
DE91005869 
DE91005870 
DE91005872 
DE91005873 
DE91005874 
DE91005875 
DE91005876 
DE91005877 
DE91005878 
DE91005879 
DE91005880 
DE91005881 
DE91005882 
DE91005883 
DE91005884 


Report No. 


DOE/ER/05001-T3 
DOE/ER/40438-T3 
DOE/ID/12735-T11 
DOE/EIA-0528(90) 
DOE/EIA-0130(90/09) 
DOE/ER/40315—182 
DOE/UMTRA-150127 
SAND-91-0012C 
DOE/UMTRA-4001 24-0167 
DOE/UMTRA-0020 
DOE/UMTRA~150524 
DOE/UMTRA-400129 
DOE/UMTRA-400503 
DOE/UMTRA-40005-Rev.1 
DOE/UMTRA-050425-0002 
DOE/EA-0346 
DOE/UMTRA-400642 
DOE/UMTRA-4001 26 
DOE/UMTRA-400640 
DOE/EM-0001 
DOE/UMTRA-150327 
DOE/UMTRA-150225 
DOE/UMTRA-150224-0006 
DOE/UMTRA-400656 
DOE/UMTRA-184 
DOE/UMTRA-189 
DOE/UMTRA-350124 
DOE/UMTRA-19 
DOE/UMTRA-10 
DOE/UMTRA-400657 
DOE/UMT-0250 
DOE/UMTRA-91 005826 
DOE/UMTRA-2001 29-0007 
CONF-910116-13 
PNL-7592 
SAND-90-3159C 
PNL-SA-18469 
JEGA/UMT-1288-0525 
DOE/UMTRA-400125 
DOE/UMTRA-183 
DOE/UMTRA-163 
DOE/UMTRA-400501 
DOE/UMTRA-187 
DOE/UMTRA-170 
DOE/ER/4531 0-23 
CONF-9008171-2 
LA-UR-90-4342 
LA-UR-90-4336 
LA-UR-90-4323 
LA-UR-90-4318 
LA-UR-90-4299 
SAND-90-2946C 
SAND-90-2362C 
SAND-90-3114C 
SAND-90-2580C 
BNL-45633 
DOE/PC/79817-8 
DOE/PC/79817-3 
LA-UR-90-4436 
DOE/PC/79817-7 
LA-UR-90-4294 
LA-UR-90-4292 
LA-UR-90-4266 
LA-UR-90-4264 
LA-UR-90-4261 
LA-UR-90-4251 
LA-UR-90-4225 
LA-UR-90-4223 
LA-UR-90-4214 
DOE/PC/89759-T2 
DOE/PC/89904-T20 
DOE/PC/89759-T3 





Order No. 


DE91005885 
DE91005886 
DE91005887 
DE91005889 
DE91005890 
DE91005891 
DE91005892 
DE91005894 
DE91005896 
DE91005897 
DE91005898 
DE91005899 
DE91005902 
DE91005903 
DE91005906 
DE91005908 
DE91005909 
DE91005910 
DE91005912 
DE91005913 
DE91005916 
DE91005917 
DE91005918 
DE91005920 
DE91005922 
DE91005924 
DE91005926 
DE91005928 
DE91005931 
DE91005933 
DE91005934 
DE91005937 
DE91005939 
DE91005940 
DE91005942 
DE91005944 
DE91005947 
DE91005948 
DE91005949 
DE91005950 
DE91005952 
DE91005954 
DE91005956 
DE91005957 
DE91005958 
DE91005962 
DE91005972 
DE91005973 
DE91005974 
DE91005975 
DE91005977 
DE91005978 
DE91005979 
DE91005981 
DE91005982 
DE91005983 
DE91005984 
DE91005985 
DE91005986 
DE91005987 
DE91005988 
DE91005991 
DE91005992 
DE91005993 
DE91005994 
DE91005995 
DE91005996 
DE91005997 
DE91006005 
DE91006006 
DE91006007 
DE91006008 


Report No. 


DOE/PC/88941—-T7 
DOE/PC/88941—-T8 
DOE/EA-0437 
WSRC-FP-89-737 
LA-UR-90-4433 
DOE/ER/13772-3 
DOE/ER/13323-5 
ORNL/TM—10322/R2 
LA-UR-90-4184 
LA-UR-90-4161 
LA-UR-90-4157 
LA-UR-90-4156 
LA-UR-90-4352 
CONF-910161—1 
CONF-9010228-3 
CONF-901085-6 
DOE/PC/89773-2 
DOE/DP/00539-062 
DOE/FE/61679—H1P-Vol.2 
DOE/FE/61679—H1P-Vol.1 
DOE/ER/60828-1 
DOE/ER/54085—1 
DOE/EIA-0487(89) 
DOE/PC/89652-T 1 
DOE/ID—10302 
DOE/PC/79912-13 
LA-UR-90-4437 
BNL-52268 
DOE/ER/10569-T6 
DOE/ER/13775-2 
SOL-90-17 
LA-UR-90-4418 
LA-UR-90-4409 
LA-UR-90-4391 
LA-UR-90-4374 
CONF-910134—1 
LA-UR-90-4366 
LA-UR-90-4365 
LA-UR-90-4364 
LA-UR-90-4359 
SAND-90-1794C 
CONF-91031 06—1-Vugraphs 
DOE/NV/10630-3 
EGG—10617-1030 
CONF-90061 20-6 
SAND-90-2361C 
CONF-900828-9 
ORNL/FTR-3829 
LA-12006-MS 
PNL-SA-18514 
ORNL/RASA—90/6 
DOE/ER/40085-—22 
DOE/ER/60539-T4 
DOE/ER/13671—-4 
DOE/ER/40328-89 
ORNL/FTR-3837 
ORNL/FTR-3839 
ORNL/FTR-3847 
ORNL/FTR-3850 
ORNL/FTR-3853 
DOE/ER/40317-3 
DOE/PC/90751-T5 
DOE/PC/89780-T4 
DOE/PC/88915—-T9 
DOE/ET/34213-16 
PPPL-2734 
LA-11806-MS 
Y/WM-041 . 
ANL-HEP-CP-90-43 
ANL-HEP-CP-90-62 
ANL-HEP-CP-90-53 
CONF-900466-—95 


Order No. 


DE91006010 
DE91006011 
DE91006012 
DE91006016 
DE91006017 
DE91006018 
DE91006019 
DE91006020 
DE91006021 
DE91006022 
DE91006023 
DE91006024 
DE91006025 
DE91006027 
DE91006028 
DE91006030 
DE91006031 
DE91006032 
DE91006033 
DE91006034 
DE91006035 
DE91006036 
DE91006037 
DE91006038 
DE91006042 
DE91006046 
DE91006048 
DE91006051 
DE91006052 
DE91006053 
DE91006054 
DE91006055 
DE91006056 
DE91006057 
DE91006058 
DE91006059 
DE91006060 
DE91006061 
DE91006062 
DE91006063 
DE91006064 
DE91006065 


DE91006067 
DE91006068 
DE91006069 
DE91006070 
DE91006071 
DE91006072 
DE91006073 
DE91006075 
DE91006078 
DE91006079 
DE91006081 
DE91006082 
DE91006083 
DES91 006085 
DE91006086 
DE91006087 
DE91006088 
DE91006090 
DE91006091 
DE91006092 
DE91006093 
DE91006100 
DE91006101 
DE91006102 
DE91006103 
DE91006104 
DE91006105 
DE91006109 
DE91006110 


Report No. 


LA-—11980-MS 
LA-12003-MS 
ANL/TM-483 
ORNL/FTR-3859 
ORNL/FTR-3846 
ORNL/FTR-3845 
CONF-90081 7-3 
CONF-900801—40 
CONF-9008180—1 
CONF-900858-2 
CONF-900801-39 
ANL-HEP-CP-90-47 
ORNL/TM—10322/R1 
ANL-HEP-CP-—90-46 
CONF-90081 79-1 
CONF-9008181—1 
CONF-901228—1 
CONF-901 105-58 
CONF-901 105-57 
CONF-901 105-56 
CONF-900936-25 
CONF-910162—1 
CONF-9009323—1 
CONF-90121 1-2 
ANL/NDM-1 17 
CONF-9005221-9 
LA—11889-MS-Vol.1 
DOE/WIPP-—88-026-Rev.1 
DOE/WIPP-90-003 
CONF-900102-6 
CONF-90074 1-2 
CONF-900716—-2 
CONF-900562-9 
ANL-HEP-CP-90-52 
ANL-HEP-CP-—90-51 
LMF—128 
ES/ESH-17 
DOE/EM—0005P 
EGG-M-—90206 
EGG-—90214 
EGG-M-90192 
EGG-BNCT-8777- 
Vol.4.No.10 
EGG-FSP-9304 
EGG-M-90120 
EGG-M-90207 
SAND-90-7094 
ANL/ESD-8 
DOE/ER-0482T 
DOE/EH-0137 
CONF-9007141—4 
CONF-900513-3 
CONF-900466-96 
WSRC-TR-90-474-App.2 
WSRC-TR-90-474 
WSRC-TR-90-474-Apps.3-6 
CONF-900791-9 
CONF-8909313-—2 
CONF-9007197—1 
CONF-9005145-—5 
CONF-9006306-1 
CONF-9003209-2 
CONF-900802-14 
CONF-900802-15 
SAND-—90-2337 
EGG-M-89426 
EGG-SARE-9247 
EGG-WM-9090 
EGG-WM-8436 
DOE/LLW-—103 
EGG-M-90349 
EGG-M-90432 


Order No. 


DE91006111 

DE91006113 
DE91006116 
DE91006117 
DE91006118 
DE91006119 
DE91006120 
DE91006121 

DE91006122 
DE91006127 
DE91006128 
DE91006129 
DE91006130 
DE91006131 

DE91006132 
DE91006133 
DE91006134 
DE91006135 
DE91006136 
DE91006137 
DE91006138 
DE91006142 
DE91006143 
DE91006144 
DE91006145 
DE91006146 
DE91006147 
DE91006148 
DE91006150 
DE91006154 
DE91006155 
DE91006156 
DE91006159 
DE91006166 
DE91006167 
DE91006168 
DE91006169 
DE91006170 
DE91006171 

DE91006172 
DE91006177 
DE91006179 
DE91006184 
DE91006185 
DE91006187 
DE91006193 
DE91006202 
DE91006203 
DE91006204 
DE91006205 
DE91006206 
DE91006209 
DE91006210 
DE91006211 

DE91006213 
DE91006214 
DE91006217 
DE91006219 
DE91006221 

DE91006222 
DE91006225 
DE91006226 
DE91006228 
DE91006230 
DE91006231 
DE91006232 
DE91006233 
DE91006234 
DE91006235 
DE91006236 
DE91006237 
DE91006238 


Report No. 


EGG-M-90317 
EGG-M-90157 
EGG-M-90443 
EGG-M-90473 
EGG-M-90445 
EGG-M-90484 
EGG-M-90407 
EGG-M-90381 
EGG-M-90382 
EGG-M-89428 
EGG-M-90132 
EGG-M-90101 
EGG-M-90058 
EGG-M-90137 
EGG-M-90118 
EGG-EP-9278 
EGG-M-90500 
EGG-M-90196 
EGG-M-90213 
EGG-FSP-8973 
SAND-89-8011 
EGG-M-90114 
EGG-M-90143 
EGG-M-90454 
EGG-WM-9301 
EGG-M-90211 
EGG-M-89486 
EGG-LLW-9343-Rev.1 
EGG-M-89088 
CONF-901 1100-1 
CONF-901 105-59 
CONF-901 188—1 
DOE/ER/13916-2 
DOE/EIA-0538(90/91-15) 
USGS-OFR-90-354 
EGG-M-90089 
EGG-M-90204 
EGG-M-89511 
EGG-M-89506 
EGG-M-89529 
EGG-M-90240 
EGG-ME-9338 
EGG-TMI-8133 
EGG-FSP-9154 
EGG-EAST-9349 
EGG-EP-9290 
EGG-BNCT-—8777-Vol.4-No.9 
EGG-M-89526 
EGG-M-90071 
EGG-M-90201 
EGG-FSP-9125 
EGG-EAST-—9232 
EGG-BNCT-8777-Vol.4-No.7 
EGG-BNCT-8777-Vol.4-No.8 
EGG-WM-9038 
EGG-EE-9258 
UCRL-ID—105216 
UCRL-ID-105650 
UCID-21588-Rev.1 
UCRL-ID—105666 
DOE/EIA-0370(90) 
DOE/BP-1400 
DOE/BP-1455 
DOE/BP-1472 
DOE/BP/34623-2 
DOE/BP-1485 
DOE/BP/63461-—4 
DOE/BP/63584—4 
UCRL-JC—105425 
UCRL-JC—104970 
UCRL-JC—104883 
UCRL-JC—105621 
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DE91006241 


Order No. 


DE91006241 
DE91006243 
DE91006244 
DE91006245 
DE91006246 
DE91006247 
DE91006248 
DE91006249 
DE91006250 
DE91006251 

DE91006252 
DE91006253 
DE91006254 
DE91006255 
DE91006256 
DE91006257 
DE91006258 
DE91006259 
DE91006261 

DE91006263 
DE91006264 
DE91006268 
DE91006271 

DE91006272 
DE91006276 
DE91006278 
DE91006281 

DE91006282 
DE91006283 
DE91006284 
DE91006287 
DE91006293 
DE91006294 
DE91006296 
DE91006300 
DE91006301 

DE91006303 
DE91006304 
DE91006305 
DE91006306 
DE91006307 
DE91006308 
DE91006309 
DE91006310 
DE91006311 

DE91006312 
DE91006313 
DE91006314 
DE91006319 
DE91006320 
DE91006321 

DE91006322 
DE91006323 
DE91006325 
DE91006326 
DE91006327 
DE91006328 
DE91006329 
DE91006330 
DE91006331 

DE91006332 
DE91006333 
DE91006336 
DE91006346 
DE91006348 
DE91006349 
DE91006350 
DE91006351 

DE91006352 
DE91006353 
DE91006354 
DE91006355 


Report No. 


UCRL-100212 
UCRL-JC—105315 
UCRL-JC—105535 
UCRL-JC—105036 
UCRL-JC—104900 
UCRL-JC—104884 
UCRL-JC—105409 
UCRL-JC—105825 
UCRL-JC—105438 
DOE/ER/60707-T1 
BPA-90-39 
UCRL-JC—105848 
UCRL-JC—105461 
UCRL-JC—105042 
UCRL-JC—106080 
UCRL-JC—105731 
UCRL-JC—105427 
UCRL-JC—105426 
DOE/ER/13281-6 
DOE/BP/35397-1 
SAND-90-2115C 
SAND-—90-2539C 
CONF-9005233-11 
CONF-9009135-6 
DOE/ER/13751-4 
ORNL/M-1299 
KCP-613-4256 
KCP-613-4254 
CONF-901 105-62 
CONF-901 105-63 
FNAL/C—90/25 1 
EGG-WTD-9297 
EGG-CNET-9142 
DOE/ER/14014—-T1 
DOE/ER/40154-T3 
DOE/BP/65903-3 
BNL-44653-Rev.10/90 
DOE/ID/12742-1 
DOE/ER/40325-—4 
DOE/ER/60707-3 
MLM-—3671 
DOE/BP/36136-T1 
PNL-7584 
DOE/ER/10699-T8 
DOE/ER/45082-T3 
DOE/ER/60857-2 
DOE/ER/13538-5 
CONF-9009135-—7 
ORNL/FTR-3852 
ORNL/FTR-3856 
FNAL-TM-—1704 
FNAL/C—90/256-E 
FNAL/C—90/254-E 
CONF-9010243-—10 
PNL-7288 
DOE/BP/02737-1 
DOE/BP/91964—1 
DOE/BP/00852-1 
DOE/BP/93497-1 
DOE/BP/92663-1 
CONF-901 105—60 
CONF-901 105-61 
CONF-900466-98 
ORNL/FTR-3857 
BNL-NUREG-44993 
BNL-45393 
BNL-45361 
SSCL-336 
SSCL-335 
SSCL-321 
SSCL-287 
SSCL-279 
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Order No. 


DE91006357 
DE91006359 
DE91006360 
DE91006361 

DE91006362 
DE91006363 
DE91006364 
DE91006365 
DE91006369 
DE91006370 
DE91006371 

DE91006372 
DE91006373 
DE91006376 
DE91006377 
DE91006378 
DE91006380 
DE91006381 

DE91006382 
DE91006383 
DE91006384 
DE91006385 
DE91006386 
DE91006387 
DE91006390 
DE91006391 

DE91006395 
DE91006397 
DE91006401 

DE91006409 
DE91006410 
DE91006413 
DE91006414 
DE91006415 
DE91006416 
DE91006418 
DE91006419 
DE91006420 
DE91006422 
DE91006428 
DE91006429 
DE91006431 

DE91006433 
DE91006434 
DE91006435 
DE91006436 
DE91006437 
DE91006438 
DE91006439 
DE91006440 
DE91006441 

DE91006444 
DE91006445 
DE91006446 
DE91006447 
DE91006449 
DE91006450 
DE91006454 
DE91006455 
DE91006456 
DE91006458 
DE91006459 
DE91006461 

DE91006464 
DE91006467 
DE91006468 
DE91006471 
DE91006474 
DE91006475 
DE91006477 
DE91006478 
DE91006479 


Report No. 


SAND-90-2229 
SAND-90-2804 
CONF-9010243-7 
CONF-901007-42 
CONF-901057-26 
ANL-HEP-CP-90-105 
CONF-9010292-1 
CONF-9010243-8 
CONF-901007—44 
CONF-901007—45 
CONF-9010297—1 
WSRC-MS-90-116 
WSRC-MS-90-228 
FNAL/C-90/257-E 
FNAL/C-90/248-E 
FNAL/C-90/252-A 
FNAL/C-90/249-E 
FNAL/C-90/245-A 
FNAL/C-90/200-T 
FNAL/C-90/242-E 
FNAL/C~90/241-A 
FNAL/C~90/240-A 
DOE/ER/10699-T9 
DOE/ER/40160-7 
DOE/ER/1381 1-3 
DOE/ER/13768-2 
CONF-9011170-1 
CONF-901 116-36 
DOE/LLW-107 
GA-A-20273 
RFP-4456 
DPSPU-64-11-4 
K/ETO-44 
DPST-83-625 
CONF-901 105-73 
CONF-901 105-72 
CONF-901 105-71 
CONF-901 105-70 
CONF-9010292-4 
SAND-90-2009 
SAND-90-0323 
SAND-88-0712 
SAND-90-2110 
SAND-90-1516 
SAND-90-7022 
WSRC-TR-90-275 
WSRC-TR-90-497 
CONF-901097-2 
CONF-901007-43 
ANL-HEP-CP-90-121 
CONF-9010292-3 
MLM-3675(OP) 
MLM-3673(OP) 
MLM-3672(OP) 
DOE/NASA-5266-2 
CONF-901007—40 
CONF-901007—41 
CONF-9010185-19 
CONF-901007-47 
CONF-901007—46 
CONF-9010304—1 
ANL-HEP-CP-90-120 
CONF-901 125-6 
CONF-9011168—1 
CONF-901116-39 
CONF-901 1108-1 
CONF-910202-2 
DOE/HWP-105 
DOE/ER/40354-3 
CONF-901 105-74 
CONF-901 105-65 
CONF-901 169-5 


Order No. 


DE91006481 
DE91006482 
DE91006483 
DE91006486 
DE91006487 
DE91006489 
DE91006492 
DE91006493 
DE91006494 
DE91006495 
DE91006496 
DE91006497 
DE91006498 
DE91006499 
DE91006500 
DE91006501 
DE91006502 
DE91006503 
DE91006507 
DE91006509 
DE91006510 
DE9100651 1 
DE91006512 
DE91006513 
DE91006515 
DE91006516 
DE91006518 
DE91006524 
DE91006525 
DE91006526 
DE91006528 
DE91006529 
DE91006530 
DE91006531 
DE91006532 
DE91006539 
DE91006540 
DE91006541 
DE91006542 
DE91006544 
DE91006545 
DE91006546 
DE91006547 
DE91006548 
DE91006550 
DE91006551 
DE91006552 
DE91006554 
DE91006555 
DE91006556 
DE91006557 
DE91006558 
DE91006559 
DE91006560 
DE91006561 
DE91006562 
DE91006563 
DE91006564 
DE91006566 
DE91006567 
DE91006568 
DE91006569 
DE91006570 
DE91006571 
DE91006573 
DE91006574 
DE91006575 
DE91006576 
DE91006578 
DE91006580 
DE91006582 
DE91006583 


Report No. 


CONF-901 116-38 
CONF-901 116-37 
DOE/ER/45291—4 
FNAL/C—90/264-T 
FNAL/C-90/265-T 
ANL-HEP-CP-90-118 
ANL-HEP-CP-90-96 
CONF-9010243-9 
CONF-9010185—20 
CONF-9010243—11 
CONF-901007—49 
CONF-901007-50 
CONF-9009161—2 
CONF-9009161-3 
CONF-901007—48 
CONF-901191-5 
CONF-901 105-66 
CONF-901 105-67 
UCRL-JC—104981 


UCRL-JC—103867-Rev.1 


UCRL-JC—104403 
UCRL-JC—104476 
UCRL-JC—105492 
UCRL-JC—103330 
UCRL-JC—104425 
UCRL-JC—104539 
WSRC-RP-90-482 
WSRC-RP-90-820 
WSRC-MS-90-141 


DOE/EIA-0538(90/91-16) 


CONF-9010128-3 
CONF-901007-51 
ANL-HEP-CP-90-92 
CONF-901007-52 
CONF-901 125-8 
CONF-90091 23-62 
DOE/ER/13935-2 
DOE/ER/60862-2 
DOE/ER/13486-5 
CONF-901 105-68 
CONF-9011119-3 
CONF-901 105-75 
CONF-901 1166-1 
CONF-901 125-7 
CONF-901 101-78 
ANL-HEP-CP-90-101 
CONF-900944-31 
CONF-900944-30 
CONF-900926-5 
ANL-HEP-CP-90-103 
CONF-90091 0-1 
CONF-9009285-2 
CONF-900944-34 
CONF-900936-27 
CONF-900923-8 
CONF-900958-3 
CONF-900910-2 
CONF-900910-3 
CONF-9009296-2 
CONF-9009135-8 
CONF-9009327-1 
CONF-900990-2 
CONF-901 169-6 
CONF-901 105-77 
CONF-901010—4 
CONF-901007-53 
CONF-901007-54 
DOE/EIA-0380(91/01) 
WSRC-RP-90-1089 
WSRC-MS-—90-27 
WSRC-MS-90-237 
WSRC-RP-90-1 185 





Order No. 


DE91006584 
DE91006585 
DE91006586 
DE91006588 
DE91006589 
DE91006590 
DE91006592 
DE91006593 
DE91006594 
DE91006595 
DE91006596 
DE91006597 
DE91006598 
DE91006599 
DE91006600 
DE91006603 
DE91006604 
DE91006612 
DE91006614 
DE91006615 
DE91006616 
DE91006618 
DE91006623 
DE91006627 
DE91006630 
DE91006631 

DE91006632 
DE91006635 
DE91006636 
DE91006637 
DE91006639 
DE91006641 

DE91006642 
DE91006644 
DE91006649 
DE91006652 
DE91006653 
DE91006656 
DE91006657 
DE91006658 
DE91006660 
DE91006661 

DE91006662 
DE91006663 
DE91006669 
DE91006670 
DE91006671 

DE91006672 
DE91006673 
DE91006675 
DE91006676 
DE91006682 
DE91006683 
DE91006684 
DE91006686 
DE91006687 
DE91006689 
DE91006690 
DE91006694 
DE91006704 
DE91006710 
DE91006712 
DE91006713 
DE91006714 
DE91006715 
DE91006716 
DE91006718 
DE91006725 
DE91006729 
DE91006731 
DE91006733 
DE91006735 


Report No. 


CONF-900936-—26 
CONF-900944—29 
CONF-901008-9 

CONF-9009264—4 
CONF-9009141-9 
CONF-9009330—1 
CONF-900944-37 
CONF-900944—38 
CONF-900944-36 
CONF-900944—35 
CONF-900944-—32 


ANL-HEP-PR-90-97 
ANL-HEP-CP-—90-100 
ANL-HEP-CP-90-73 


CONF-900924—11 
CONF-901 105-78 
CONF-9010283-3 
RFP—4325 
LA-11970-PR 
ANL/ESD/TM-12 
DOE/ID/01570-H1 
ANL/EP/AS-89/3 
CONF-901007-55 
SAND-90-1950C 
SAND-90-1511C 
CONF-9011127-14 
CONF-900531—5 
DOE/PC/88931-T6 
CONF-9010185-21 
SAND-90-2514C 
SAND-90-2246C 
SAND-90-2114C 
SAND-90-1474C 
SAND-90-2435C 
CONF-901 1136-4 
CONF-9010303—1 
CONF-9010299-2 
CONF-901057-27 
CONF-901035—15 
CONF-901010-5 
CONF-901007-57 
CONF-901007—56 
CONF-9010292-2 
CONF-901073—11 
DOE/EH-0153 
IS-M-661 
IS-M-660 
IS-M-659 
IS-M-658 
IS-M-655 
IS-M-654 
UCRL-CR-105907 
UCRL-CR-—105807 
UCRL-CR—105290 
UCRL-CR-—105803 
DOE/ER/40233-6 
Y/DW-879 
CONF-90091 78-3 
IS-T-1519 
UCRL-JC—105812 
UCRL-JC—104407 
UCRL-JC—104217 
UCRL-JC—105467 
UCRL-JC—104595 
PNL-SA-18941 
PNL-SA-18805 
PNL-SA-18509 
PNL-SA-18275 
DOE/ER/40291-8 
DOE/ER/40452-5 
DOE/ER/40416-T1 
DOE/ER/13227-T1 


Order No. 


DE91006739 
DE91006747 
DE91006749 
DE91006754 
DE91006757 
DE91006764 
DE91006765 
DE91006767 
DE91006768 
DE91006772 
DE91006774 
DE91006779 
DE91006781 
DE91006786 
DE91006790 
DE91006791 
DE91006795 
DE91006797 
DE91006801 
DE91006803 
DE91006804 
DE91006805 
DE91006806 
DE91006807 
DE91006808 
DE9100681 1 
DE91006812 
DE91006813 
DE91006814 
DE91006815 
DE91006820 
DE91006821 
DE91006822 
DE91006825 
DE91006830 
DE91006834 
DE91006836 
DE91006841 
DE91006842 
DE91006844 
DE91006845 
DE91006848 
DE91006853 
DE91006854 
DE91006855 
DE91006856 
DE91006857 
DE91006864 
DE91 006865 
DE91006876 
DE91006877 
DE91006878 
DE91006884 
DE91006891 
DE91006896 
DE91006900 
DE91006904 
DE91006906 
DE91006908 
DE91006910 
DE91006919 
DE91006922 
DE91006926 
DE91006927 
DE91006928 
DE91006931 
DE91006957 
DE91006958 
DE91006962 
DE91006969 
DE91006971 
DE91006976 


Report No. 


DOE/ER/40107-9A 
IS-5048 
UCRL-ID-104993 
SAND-90-7033 
DOE/FE-0165P-3 
NIPER-519 
CONF-901 105-82 
CONF-901212-1 
CONF-901262-2 
SAND-90-1590C 
SAND-90-2831C 
SAND-90-1191C 
SAND-90-3200C 
LA-11982 
RFP-4283 
LA-11993-MS 
DOE/ER/40577-1 
DOE/ER/45423-1 
DOE/EIA-0125(90/3Q) 
DOE/ER/40107-9B 
SLAC-371 
ORNL/FTR-3860 
DOE/FTR-91006806 
CONF-901273-1 
CONF-901273-2 
FNAL/C-90/261-E 
FNAL/C-90/259-T 
DOE/ER/13242-7 
DOE/ER/45170-7 
DOE/ER/13224-13 
DOE/ER/40410-T1 
FNAL-TM-1699 
FNAL-TM-1378 
KCP-613-4408 
DOE/HWP-103 
DOE/ER/13848-3 
DOE/ER/40454-3 
DOE/ER/13394-5 
DOE/ER/13400-10 
DOE/ER/13266-7 
DOE/ER/40374—41 
DOE/PC/79654-T1 
DOE/ER/40161-T1 
DOE/ER/40161-T2 
DOE/ER/40161-T3 
DOE/ER/40161-T4 
DOE/ER/52137-T1 
DOE/ER/13780-T1 
DOE/ER/13780-T2 
DOE/ER/51116-T1 
DOE/ER/52154-T1 
DOE/ER/52154-T2 
UCRL-52997-Chg.2 
PNL-SA-18779 
DOE/EIA-0538(90/91-17) 
DOE/ER/53293-2 
K/DSRD-263 
K/QT-390 
DOE/ER/53222-1 
BNL-45561 
BNL-45428 
DOE/ER/13750-2 
DOE/AL/33183-T16 
DOE/AL/33183-117 
ORNL/TM-11617 
DOE/AL/23711-2 
DOE/ER/51124-T2 
CLNS-88/841 
ANLU/NDM-118 
DOE/ER/53266-37 
PNL-SA-18994 
GEFR-00881 


Order No. 


DE91006981 
DE91007076 
DE91007114 
DE91007118 
DE91007133 
DE91007144 
DE91007145 
DE91602639 
DE91602641 
DE91602642 
DE91602667 


DE91602668 
DE91602669 
DE91602670 
DE91602671 
DE91602672 
DE91607817 


DE91610351 

DE91612591 

DE91614345 
DE91615161 

DE91615555 
DE91615628 
DE91615661 

DE91615673 
DE91615879 
DE91615910 
DE91615915 
DE91615935 
DE91615936 
DE91616121 

DE91616122 
DE91616145 
DE91616155 
DE91616157 
DE91616222 
DE91616223 
DE91616224 
DE91616296 
DE91616297 
DE91616298 
DE91616299 
DE91616300 
DE91616302 
DE91616303 
DE91616306 
DE91616307 
DE91616313 
DE91616321 

DE91616322 
DE91616323 
DE91616324 
DE91616325 
DE91616326 
DE91616327 
DE91616328 
DE91616404 
DE91616405 
DE91616522 
DE91616523 
DE91616771 
DE91616790 
DE91616795 
DE91616796 
DE91616805 
DE91616806 
DE91616807 
DE91616809 
DE91616810 
DE91616813 


DE91616813 


Report No. 


DOE/ER/45417-1 
ANL-90/41 
UCRL-ID—105439 
IS-5049 
DOE/EIA-0437(89)/1 
ANL-90/43 
ANL-91/1 
INIS-BR-2205 
INIS-XN—255 
INIS-XN-—256 
IAEA-INFCIRC— 
15(Rev.1/Add.2) 
IAEA-INFCIRC-377 
INIS-XN-—263 
INIS-XN-267 
INIS-XN—268 
INIS-XN-271 
IAEA-INFCIRC— 
8(Rev.1/Mod.2) 
IAEA-INFCIRC—385 
AECL-9680 
HU-RAD—7/1989 
INIS-mf-—4754-no.41 
NINR-E072-89 
AECS-C/FRSR-35 
CNEA-D-DP-FQP—1 15/303 
AECS-C/SS—15 
AECS/IB-4 
SIS—1990:7 
NINR-E071-89 
INIS-mf—12751 
INIS-mf—12755 
LIYF-1496 
NINR-E010-89 
LUTMDN-TMKT-—90-1014 
IAEA-TECDOC-—553 
IAEA-TECDOC-573 
LIYF-1473 
NINR-E001-90 
NINR-E01 1-89 
HEPHY-PUB-537/90 
IFT-P-08/89 
IFT-P—14/90 
IFT-P—15/89 
IFUSP-P-846 
KFKI-1990-15/A 
NORDITA-90/46-S(prepr.) 
UWThPh-—1 990-33 
UWThPh-1990-41 
NORDITA-—90/38-A(prepr.) 
IFUSP-P-778 
IFUSP-P-841 
IFUSP-P—847 
IFUSP-P—850 
NORDITA~—90/26-P(prepr.) 
NORDITA~—90/31 -P(prepr.) 
NORDITA-—90/32-P(prepr.) 
UWThPh-1 990-22 
IFT-P—13/89 
IFUSP-P—840 
IFUSP-P-—770 
IFUSP-P-852 
JET-R-90-04 
KFKI-1990-14/D 
CTH-IEFT/PP—1990-08 
CTH-IEFT/PP—1990-09 
NORDITA-—90/36-A(prepr.) 
NORDITA—90/37-A(prepr.) 
UWThPh-1990-27 
NORDITA-90/33-A(prepr.) 
NORDITA-90/42-A(prepr.) 
IFT-P-21/89 


a ne aE ye 
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DE91616814 


er 


Report No. 


Order No. 


DE91616814 
DE91616815 
DE91616816 
DE91616817 
DE91616827 
DE91616838 
DE91616839 
DE91616855 
DE91616856 
DE91616867 
DE91616868 
DE91616869 
DE91616870 
DE91616920 
DE91616921 

DE91616922 
DE91616931 

DE91616933 
DE91616934 
DE91616942 
DE91616962 
DE91616963 
DE91616964 
DE91616965 
DE91616966 
DE91617001 

DE91617061 

DE91617089 
DE91617151 

DE91617152 
DE91617153 
DE91617154 
DE91617155 
DE91617156 
DE91617189 
DE91617221 

DE91617236 
DE91617237 
DE91617240 

DE91617241 

DE91617242 
DE91617246 
DE91617247 
DE91617248 
DE91617249 
DE91617250 
DE91617254 
DE91617255 
DE91617259 
DE91617260 
DE91617343 
DE91617364 
DE91617386 
DE91617388 
DE91617393 
DE91617394 
DE91617422 
DE91617432 
DE91617452 
DE91617453 
DE91617457 
DE91617459 
DE91617502 
DE91617503 
DE91617505 
DE91617520 
DE91617534 
DE91617557 
DE91700554 
DE91716296 
DE91723603 
DE91730826 


642 


NORDITA-—90/40-A(prepr.) 
NORDITA-—90/41-A(prepr.) 
NORDITA—90/45-A(prepr.) 
NORDITA-—90/47-A(prepr.) 
CBPF-NF—-015/89 
IFT-P—17/90 
UWThPh-1 990-26 
KFKI-1990-30/A 
UWThPh-1990-42 
HEPHY-PUB-530/90 
KFKI-1990-21/A 
KFKI-1990-35/A 
NORDITA-90/49-P(prepr.) 
IFUSP-P-851 
UWThPh-1 990-23 
UWThPh-1990-29 
INIS-mf-12761 
INIS-BR-2379 
INIS-GB-271 
IFUSP-P-773 
CBPF-MO-002/89 
IFUSP-P-—768 
IFUSP-P-845 
IFUSP-P-848 
KFKI-1990-25/A 
KFKI-1990-33/A 
KFKI-1990-1 9/J 
ACIESP-66 
INIS-BR-2364 
INIS-BR-2369 
INIS-BR-2370 
INIS-BR-2371 
INIS-BR-2372 
LIU-TEK-LIC—1990-36 
INIS-GB-277 
OEFZS—4560 
INIS-GB-272 
INIS-GB-274 
INIS-GB-273 
NEI-DK-439 
NEI-DK-443 
IEN-SEPRAD-01/88 
IEN-SEPRAD-01/89 
INIS-BR-2373 
INIS-BR-2376 
INIS-GB-276 
INIS-BR-2377 
OEFZS—4553 
INIS-mf—12762 
INIS-mf—12763 
IEN-SEPRAD—04/86 
NEI-DK-442 
KFKI-1990-18/G 
INIS-BR-2368 
INIS-BR-2365 
IWGATWR-3 
OEFZS—4555 
IWGFR-69 
INIS-BR-2367 
INIS-GB-278 
KFKI-1990-24/G 
KFKI-1990-20/A 
INIS-BR-2374 
INIS-BR-2381 
OEFZS—4541 
IAEA-TECDOC-—568 
INIS-BR-2366 
INIS-BR-2378 
CEA-DAS-616 
IPNO-DRE-89-24 
GSI-90-44(prepr.) 
RF-SOT-24/86 


ERA Vol. 16, No. 3 


Order No. 


DE91734551 
DE91734552 


DE91734752 
DE91734933 
DE91735039 
DE91735043 
DE91 735082 
DE91736064 
DE91736730 
DE91736731 
DE91736732 
DE91736733 
DE91736734 
DE91736735 
DE91736736 
DE91736737 
DE91736738 
DE91736739 
DE91736740 
DE91736741 
DE91736742 
DE91736743 
DE91736744 
DE91736745 
DE91736746 
DE91736747 
DE91736748 
DE91736780 
DE91736781 
DE91736782 
DE91736783 
DE91736784 
DE91736785 
DE91736786 
DE91736787 
DE91736788 
DE91736789 
DE91738459 
DE91738496 
DE91738510 
DE91738537 
DE91740592 
DE91740593 
DE91740594 
DE91740595 
DE91740596 
DE91740597 
DE91740598 
DE91740599 
DE91740600 
DE91740601 
DE91740602 
DE91740603 
DE91740604 
DE91740605 
DE91740606 
DE91740611 
DE91740612 
DE91740613 
DE91740615 
DE91740620 
DE91740621 
DE91740622 
DE91740623 
DE91740624 
DE91740625 
DE91740628 
DE91740632 
DE91740633 
DE91740634 
DE91740635 


Report No. 


NEFF-339.5/ERL-B-1.2 
NEFF-349/FN-2.331-0.86- 
Det. 
BONN-|IR-90-40 
DESY-FCE-90-01 
GSI-90-22 
GSI-90-56(prepr.) 
INIS-mf-12156 
KURRI-TR-335 
CRIE-W-89028 
CRIE-W-89032 
CRIE-W-89034 
CRIE-W-89035 
CRIE-W-89046 
CRIE-W-89051 
CRIE-T-89029 
CRIE-T-89030 
CRIE-T-89033 
CRIE-T-89034 
CRIE-T-89037 
CRIE-T-89038 
CRIE-T-—89039 
CRIE-T-89045 
CRIE-T-89073 
CRIE-T-89078 
CRIE-T-89070 
CRIE-T-89032 
CRIE-T—89031 
CRIE-T-89035 
CRIE-T-89036 
CRIE-T-89041 
CRIE-T-89050 
CRIE-T—89052 
CRIE-T-89054 
CRIE-T-89064 
CRIE-T—89066 
CRIE-T-89076 
CRIE-T-89080 
ECN-RX-90-084 
ECN-RX-90-086 
ECN-RX-90-067 
ECN-I-90-042 
IPNO-T-8912 
FRNC-R-323 
FRCEA-TH-296 
FRCEA-TH-295 
GANIL—1983-1988 
FR-CEA-TH—294 
PCCF-RI-9004 
PCCF-RI-9003 
PCCF-RI-9001 
ISN-9010 
ISN-9006 
ISN-89-115 
IPNO-DRE-9003 
IPNO-DRE-9002 
LYCEN-8918 
LAL-8961 
LAL—8960 
LAL—1988-1989 
LAL-9012 
FRCEA-TH-290 
FRCEA-TH-—287 
CEA-CONF—10043 
CEA-CONF—10044 
CEA-CONF-10045 
CEA-CONF—10046 
LAL-RT-8913 
ISN-88-87 
ISN-8993 
ISN-89-121 
LAPP-EXP-8908 


Order No. 


DE91740636 
DE91740637 
DE91740638 
DE91740639 
DE91740640 
DE91740641 

DE91740642 
DE91740643 
DE91740644 
DE91740645 
DE91740646 
DE91740647 
DE91740648 
DE91740649 
DE91740650 
DE91740651 

DE91740652 
DE91740653 
DE91740654 
DE91740655 
DE91740656 
DE91740657 
DE91740658 
DE91740659 
DE91740660 
DE91740661 

DE91740662 
DE91740663 
DE91740664 
DE91740665 
DE91740666 
DE91740723 
DE91740724 
DE91740725 
DE91740726 
DE91740727 
DE91740728 
DE91740729 
DE91740730 
DE91740731 

DE91740732 
DE91740733 
DE91740734 
DE91740735 
DE91740736 
DE91740737 
DE91740738 
DE91740739 
DE91740740 
DE91740744 
DE91740745 
DE91740746 
DE91740747 
DE91740748 
DE91740749 
DE91740750 
DE91740751 

DE91740752 
DE91740753 
DE91740754 
DE91740755 
DE91740756 
DE91740757 
DE91740758 
DE91740759 
DE91740760 
DE91740761 
DE91740762 
DE91740763 
DE91740764 
DE91740765 
DE91740766 


Report No. 


LAPP-EXP-8912 
LAPP-TH-267-89 
LAPP-TH-—269/89 
PCCF-T-—8905 
PCCF-T-—8907 
IPNO-TH-8967 
LAPP-EXP-8915 
LAPP-EXP-8917 
IPNO-TH-8984 
IPNO-DRE-8947 
IPNO-TH-8933 
IPNO-DRE-8949 
CENBG-8932 
CENBG-8929 
CENBG—8930 
CENBG-8931 
CENBG-8926 
IPNO-DRE-8945 
IPNO-T-8914 
IPNO-T-9001 
IPNO-T-8913 
CEA-CONF—10016 
CEA-CONF-9826 
GANIL-P-8922 
IPNO-TH-8907 
IPNO-TH-8928 
IPNO-TH-8958 
IPNO-TH-9003 
IPNO-DRE-8944 
IPNO-T-8908 
SHIM-89 
LAPP-TH-—279 
LAL-8948 
LAL—8945 
LAL—9002 
LAPP-TH—276-90 
LYCEN-9012 
LPC—9002 
IPNO-TH-9014 
IPNO-TH-9006 
IPNO-TH-9002 
IPNO-TH-9001 
IPNO-TH-8979 
IPNO-TH-8950 
ISN-9011 
IPNO-TH-9015 
IPNO-TH-9018 
IPNO-TH-9025 
IPNO-DRE-9001 
CEA-CONF—10096 
CEA-CONF—10097 
CEA-CONF-10113 
CEA-CONF-10107 
CEA-CONF-—10098 
CEA-CONF-10104 
CEA-CONF-10099 
CEA-CONF-10103 
CEA-CONF-10105 
CEA-CONF-10112 
CEA-CONF-10111 
CEA-CONF-10102 
CEA-CONF-10101 
CEA-CONF-10100 
CEA-CONF-—10108 
CEA-CONF-10109 
CEA-CONF-10110 
CRN-CPR-8912 
CRN-CPR-8908 
CRN-PN-8935 
CRN-CPR-8913 
FRNC-TH-3635 
FRCEA-TH-280 





Order No. 


DE91741057 
DE91741085 
DE91741090 
DE91741141 
DE91741142 
DE91741143 
DE91741145 
DE91741146 
DE91741219 
DE91741455 
DE91741526 
DE91741527 
DE91741544 
DE91741547 
DE91741570 
DE91741571 
DE91741572 
DE91741574 
DE91741575 
DE91741576 
DE91741579 
DE91741582 
DE91741584 
DE91741586 
DE91741587 
DE91741588 
DE91741589 
DE91741612 
DE91741644 
DE91741645 
DE91744172 
DE91744173 
DE91744174 
DE91744175 
DE91744176 
DE91744177 
DE91744178 
DE91744179 
DE91744180 
DE91744181 

DE91744182 
DE91744183 
DE91744185 
DE91744186 
DE91744213 
DE91744214 
DE91744259 
DE91744260 
DE91744261 

DE91744262 
DE91744263 
DE91744264 
DE91744265 
DE91744266 
DE91744267 
DE91744268 
DE91744269 
DE91744270 
DE91744271 
DE91744272 
DE91744273 
DE91744279 
DE91744293 
DE91744337 
DE91744338 
DE91744340 
DE91744344 
DE91744345 
DE91744346 
DE91744347 
DE91744356 
DE91744357 


Report No. 


HMI-B—481 
ETDE-mf—1741085 
INIS-mf—12163 
INIS-mf-12162 
Juel+-2333 
ETDE-mf—1741143 
KFK-4627 
ETDE-mf—1741146 
ETDE-mf-1741219 
NEI-DK-449 
NEI-DK-450 
NEI-DK-451 
NEI-DK-452 
NEI-DK-453 
NEI-DK-454 
NEI-DK-455 
DTH-LV-MEDD-199 
NEI-DK-456 
NEI-DK-457 
NEI-DK-458 
RISO-M-2872 
NEI-DK-459 
NEI-DK-—460 
NEI-DK-461 
NEI-DK-462 
NEI-DK-463 
NEI-DK-464 
VTT-SYMP—108 
KTWE-B-77 
KTWE-B-76 
FRCEA-TH-285 
FRCEA-TH-277 
CEA-CONF—10036 
CEA-CONF—10056 
CEA-CONF—10095 
CEA-CONF—10025 
CEA-CONF-—10058 
CEA-CONF-10134 
CEA-CONF—10115 
CEA-CONF—10093 
CEA-CONF-10201 
IPNO-RA—1989 
CEA-CONF—10035 
CEA-CONF-10041 
CEA-CONF—10268 
CEA-CONF-10267 
FRCEA-TH-307 
CEA-R-5532 
LAL-RT—9010 
CRN-PN-8934 
CEA-CONF-10279 
CRN-PN-9001 
CRN-PN-9009 
CEA-R-5529 
CEA-DAS—706 
CEA-R-5533 
CRN-PN-9004 
LAL-RT-9008 
LAL-RT-—9007 
IPNO-DRE-9012 
CEA-N-2638 
CEA-CONF-10246 
CRN-PN-9014 
ENEA-RT-TIB—89-60 
ENEA-RT-TIB—89-65 
ENEA-RT-TIB-89-59° 
ETDE-IT-90-97 
ETDE-IT-—90-98 
ETDE-IT-—90-100 
ENEA-RT-TIB—89-72 
ENEA-RT-PAS—89-33 
ENEA-RT-FUS-—89-10 


Order No. 


DE91744358 
DE91744359 
DE91744360 
DE91744366 
DE91744367 
DE91744368 
DE91744371 

DE91744405 
DE91744406 
DE91744409 
DE91744411 

DE91744412 
DE91744414 
DE91744416 
DE91744425 
DE91744426 
DE91744451 

DE91744453 
DE91744462 
DE91744464 
DE91744466 
DE91744467 
DE91744469 
DE91744470 
DE91744477 
DE91744479 
DE91744485 
DE91744537 
DE91744538 
DE91744539 
DE91744540 
DE91744586 
DE91744587 
DE91744588 
DE91744589 
DE91744621 

DE91744623 
DE91744625 
DE91744640 
DE91744646 
DE91744647 
DE91744656 
DE91744659 
DE91744660 
DE91744675 
DE91744676 
DE91744677 
DE91744678 
DE91744739 
DE91744740 
DE91744741 

DE91744742 
DE91744743 
DE91744744 
DE91744745 
DE91744754 
DE91744761 

DE91744772 
DE91744807 
DE91744808 
DE91744809 
DE91744810 
DE91744811 

DE91744815 
DE91744816 
DE91744817 
DE91744823 
DE91744824 
DE91744825 
DE91744826 
DE91744827 
DE91744828 


Report No. 


ENEA-RT-PAS—89-30 
ENEA-RT-COMB-89-04 
ENEA-RT-PAS—89-31 
ETDE-IT—90-86 
ENEA-RT-TIB-89-62 
ETDE-IT—90-88 
ENEA-RTI-COMB-89-03 
ENEA-RT-FUS—90-05 
ENEA-RT-TIB—89-57 
ENEA-RT-TIB-89-56 
ENEA-RT-NUCL-90-07 
ETDE-IT-90-96 
ENEA-RT-COMB-89-24 
ENEA-RT-FUS-90-03 
ENEL-420.520/2 
ENEL-410-107-1 
KFA-ASS—0506 
KFK-4747 
INIS-mf—12164 
IKE-5-232 

Juel-2365 

Juel-2368 

KFK-4731 
Juel-Conf—24(rev.ed.3) 
GSF-BPT-—4/87 
DESY-90-096 
INIS-mf—12168 
RCM-01189 
RCM-01090 
RCM-01190 
ETDE-mf-1744540 
ETDE-mf-—1744586 
ETDE-mf—1744587 
ETDE-mf—1744588 
ETDE-mf-1744589 
INIS-mf—12172 
KFK-4746 
ETDE-mf—1744625 
INIS-mf—12175 
ETDE-mf-1744646 
ETDE-mf-1744647 
ETDE-mf-1744656 
INIS-mf-12169 
INIS-mf-12170 
INIS-mf-12173 
UBA-FB-90-047 
INIS-mf—12174 
KFK-4710 
GSI-90-64(prepr.) 
GSI-90-61 (prepr.) 
GSI-90-25 
GSI-90-63(prepr.) 
GSI-90-62(prepr.) 
GSI-90-60(prepr.) 
GSI-90-26 

IKE-7-13 
GSI-90-65(prepr.) 
JAERI-M-90-095 
UTTAC-57 

NIFS-16 
JAERI-M-90-102 
JAERI-M-90-121 
JAERI-M-90-127 
JAERI-M-90-133 
JAERI-M-90-141 
KURRI-TR-334 
PSC-9 

INS-836 

INS-837 
JAERI-M-90-120 
JAERI-M-90-143 
JAERI-M-90-142 


Order No. 


DE91744829 
DE91744830 
DE91744831 
DE91744832 
DE91744833 
DE91744834 
DE91744835 
DE91744836 
DE91744952 
DE91744953 
DE91744954 
DE91744955 
DE91744956 
DE91744957 
DE91744958 
DE91744959 
DE91744960 
DE91744961 
DE91744962 
DE91744963 
DE91744964 
DE91744965 
DE91744966 
DE91744967 
DE91744968 
DE91744969 
DE91744970 
DE91744971 
DE91744972 
DE91744973 
DE91744974 
DE91744975 
DE91744976 
DE91745030 
DE91745032 
DE91745033 
DE91745034 
DE91745035 
DE91745036 
DE91745037 
DE91745050 
DE91745051 
DE91745052 
DE91745053 
DE91745054 
DE91745057 
T1I91004620 

T191004705 

T191004922 

T1I91004926 

T1I91005188 


T1I91005201 
T191005202 
T191005204 
T1I91005260 
T1I91005316 
T1I91005445 
TI91005500 
TI91005589 
T1I91005622 
TI91005623 
TI91005624 
TI91005694 
TI91005695 
T1I91005857 
T1I91005858 
TI91005989 


TI91006009 
TI91006013 
TI91006041 


Report No. 


JAERI-M-90-144 
JAERI-M-90-146 
JAERI-M-90-150 
JAERI-M-90-151 
JAERI-M~-90-162 
JAERI-M-90-155 
JAERI-M-90-156 
JAERI-M-90-160 
NIFS-34 
NIFS-—36 
NIFS-33 
NIFS-35 
JAERI-M-90-135 
JAERI-M-90-153 
JAERI-M-90-157 
JAERI-M-90-158 
JAERI-M-90-161 
JAERI-M-90-163 
JAERI-M-90-167 
JAERI-M-90-168 
JAERI-M-90-169 
JAERI-M-90-1 70 
JAERI-M-90-172 
INS-842 
INS-841 
RRK-90-11 
YITP/U—90-12 
YITP/U—90-13 
YITP/U-—90-14 
YITP/U-90-15 
YITP/U-90-16 
YITP/U-—90-17 
YITP/U-90-18 
INS-—847 
INS-—845 
INS—844 
NIFS-DATA-7 
NIFS-DATA-4 
NIFS-DATA-3 
NIFS-DATA-2 
UTNL-R-0251 
UTNL-R-0252 
INS—840 
INS-848 
INS-850 
KURRI-TR-336 
DOE/IG—0285 
REG/G—1009 
DOE/RW-0006-Rev.6 
DOE/IG—0008/10-10 
NUREG/CR-2000-Vol.9- 
No.10 
NUREG/CR-5649-Vol.2 
NUREG/CR-5649-Vol.1 
NUREG/CR-5258-Vol.4 
NUREG—0304-Vol.15-No.3 
NUREG/CR-5653 
NUREG—0750-Vol.32-Index-1 
NUREG-1418 
NUREG/CR-0672-Add.4 
NUREG—0540-Vol.12-No.10 
NYSERDA-88-16 
NYSERDA-89-15 
NUREG/CR-4918-Vol.4 
NUREG/CR-5308 
NUREG/CR-5584 
NUREG/CR-5659 
NUREG/CR-4551-Vol.2- 
Rev.1-Pt.1 
NUREG—0837-Vol.10-No.3 
DOE/IG—0292 
NUREG/CR-5602 
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TI91006049 


Order No. 


T1I91006049 
TI91006095 


T1I91006163 
TI91006374 
TI91006375 
TI91006398 
TI91006399 
TI91006400 
T1I91006443 
T1I91006448 
TI91006702 
T1I91006719 
TI91006720 


T1I91006736 


Report No. 


NUREG/CR-5638 
NUREG/CR-4551-Vol.2- 
Rev.1-Pt.7 
NUREG/CR-2000-Vol.9- 
No.11 
NUREG-—1150-Vol.2 
NUREG—1150-Vol.1 
NUREG/CR-4639-Vol.5- 
Rev.3-Pt.2 
NUREG/CR-4639-Vol.5- 
Rev.3-Pt.3 
NUREG/CR-4639-Vol.5- 
Rev.3-Pt.1 
NUREG/CR-4666 
NUREG/CR-5525 
NUREG-1382 
NUREG/CR-4550-Vol.3- 
Rev.1-Pt.3 
NUREG/CR-4550-Vol.4- 
Rev.1-Pt.3 
NUREG/CR-4551-Vol.4- 
Rev.1-Pt.2 
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Order No. 
TI91006737 


TI91006759 


TI91006802 - 


T1I91006816 
TI91006817 
T1I91006818 


T1I91006819 
TI91006832 
T1I91006833 


TI91006895 
TI91006964 
TI91006984 
TI91006986 
TI91006990 
T1I91007052 
T191007053 
T191007071 


Report No. 


NUREG/CR-4551-Vol.4- 
Rev.1-Pt.1 
DOE/RW-0296P 
NUREG/CR-5531 
NUREG/CR-4269 
NUREG/CR-5481 
NUREG/CR-4551-Vol.5- 
Rev.1-Pt.2 
NUREG/CR-4551-Vol.5- 
Rev.1-Pt.1 
NUREG/CR-4551-Vol.6- 
Rev.1-Pt.1 
NUREG/CR-4551-Vol.6- 
Rev.1-Pt.2 
NUREG-—0750-Vol.32-No.5 


NUREG-0540-Vol.12-No.11 


EUR-12336 
EUR-12468 
EUR-12584 
NUREG—0725-Rev.7 
NUREG/CR-4235 
NUREG/CR-5343 


Order No. 


7191615281 
T191616764 
TI91740607 
T191740608 
TI91740609 
T191740610 
T191740614 
TI91740616 
TI91740617 
T191740618 
T1I91740619 
T1I91740626 
T191740627 
TI91740629 
TI91740630 
T191740631 
7191740741 
7191740742 
7191740743 


Report No. 


EUR-12323 
EUR-12323(Vol.1) 


EUR-CEA-FC—1389(a) 
EUR-CEA-FC—1389(b) 
EUR-CEA-FC-1389(c) 


EUR-CEA-FC—1388 
LAL-RT-9002 
EUR-CEA-FC—1391 
EUR-CEA-FC—1387 
EUR-CEA-FC—1386 
EUR-CEA-FC—1385 
EUR-CEA-FC—1384 
EUR-CEA-FC—1376 
EUR-CEA-FC—1383 
EUR-CEA-FC—1349 
EUR-CEA-FC—1382 
EUR-CEA-FC—1395 
EUR-FC—1392 
EUR-CEA-FC—1390 





Codes Used on Index Lines 


Following the citation numbers in the Corporate Author, Personal Author, and Subject Indexes, codes are used to designate 
the type of document, country of publication, and language of the document, e.g., (R;SU;In Russian). The language designator 
does not appear if the document is published in English. 


Document Types 


AV 
CM 
E 

| 

IA 
PA 
R 
RA 


Audiovisual materials 
Computer media 
Engineering materials 
Miscellaneous 
Miscellaneous analytics 
Patent application 
Report 

Report analytic 


Country Codes 


AD 
AE 
AF 
AL 
AR 
AT 
AU 


BB 
BD 
BE 
BG 
BH 
Bi 
BJ 
BM 
BO 
BR 
BS 
BT 
BU 
BW 
BY 


Andorra 

United Arab Emirates 
Afghanistan 

Albania 

Argentina 

Austria 

Australia 


Barbados 

Bangladesh 

Belgium 

Bulgaria 

Bahrain 

Burundi 

Benin 

Bermuda 

Bolivia 

Brazil 

Bahamas 

Bhutan 

Burma 

Botswana 

Byelorussian Soviet 
Socialist Republic 
(Byelorussian SSR) 


Canada 

Khmer Republic 

Central African Republic 

Congo 

Switzerland 

Ivory Coast 

Chile 

United Republic of 
Cameroon 

China 

Colombia 

Costa Rica 

Czechoslovakia 

Cuba 

Cyprus 


DD 
DE 


DO 


EC 
EG 
ES 
ET 


Fl 
FJ 
FR 


GA 


*U.S.G.P.0:1991-548-133: 20017 


German Democratic 
Republic 

Germany, Fed. Republic 
of (F.R. Germany) 

Denmark 

Dominican Republic 

Algeria 


Ecuador 
Egypt 
Spain 
Ethiopia 


Finland 
Fiji 
France 


Gabon 

United Kingdom of Great 
Britain and Northern 
Ireland (UK) 

Grenada 

Ghana 

Gambia 

Guinea 

Equatorial Guinea 

Greece 

Guatemala 

Guam 

Guinea-Bissau 

Guyana 


Hong Kong 
Honduras 
Haiti 
Hungary 
Upper Volta 


Indonesia 
Ireland 
Israel 
India 

Iraq 

Iran 
Iceland 
Italy 


Jamaica 
Jordan 
Japan 


Kenya 

Democratic Kampuchea 

Democratic People’s 
Republic of Korea 


Korea, Republic of 
Kuwait 


Laos 

Lebanon 
Liechtenstein 

Sri Lanka 

Liberia 

Lesotho 

Luxembourg 

Libyan Arab Republic 


Morocco 
Monaco 
Madagascar 
Mali 
Mongolia 
Mauritania 
Malta 
Mauritius 
Maldives 
Malawi 
Mexico 
Malaysia 


Niger 

Nigeria 
Nicaragua 
Netherlands 
Norway 
Nepal 

Nauru 

New Zealand 


Oman 


Panama 

Peru 

Papua New Guinea 
Philippines 
Pakistan 

Poland 

Puerto Rico 
Portugal 

Paraguay 


Qatar 


Southern Rhodesia 
Romania 
Rwanda 


Saudi Arabia 
Sudan 
Sweden 


Singapore 

Sikkim 

Sierra Leone 

San Marino 

Senegal 

Somalia 

Union of Soviet 
Socialist Republics 
(USSR) 

El Salvador 

Syria 

Swaziland 


Chad 

Togo 

Thailand 

Tunisia 

Tonga 

Turkey 

Trinidad and Tobago 

Taiwan 

United Republic of 
Tanzania 


Ukrainian Soviet 
Socialist Republic 
(Ukrainian SSR) 

Uganda 

United States of 

America (USA) 

Uruguay 


Holy See 

Venezuela 

Virgin Islands of the 
United States 

Viet Nam 


Western Samoa 


Democratic Yemen 
Yemen 
Yugoslavia 


South Africa 
Zambia 
Zaire 
Zimbabwe 








ORDER FORM DOE and DOE Contractors: Fill in Parts |, !I, and lV. Others: Fill in Parts |, 
lll, and IV. Mark appropriate blanks in Part IV to indicate quantity and form 
(microfiche or paper copy). 


|. SHIPPING AND PAYMENT INFORMATION 
Ordering Address 


Name Telephone 
Address 


City State Zip 
Shipping Address (if different from above) 
Name 


Address 


City State Zip 


SIGNATURE (Required to validate ALL orders) 


il. OST| ORDERS (DOE and DOE contractors can order from OSTI.) 


0 Charge OSTI deposit account no. 


Mail orders to: U.S. Department of Energy 
Office of Scientific and Technical Information 
P.O. Box 62 
Oak Ridge, TN 37831 


a ee] 
lll. NTIS ORDERS 


0 Charge NTIS deposit account no. 


(1 Check/Money Order enclosed for $ 
O\Charge tomy (O AmericanExpress O VISA (Mastercard 


Account Number Card expiration date 


D Ship and Bill (see below for restrictions) 


Employer identification number (9 digits) = 


Purchase Order number 


Phone number of billing office 
(Required for Ship & Bill orders) 


Ship & Bill service is restricted to North American business locations for an extra $7.50 per order (or per Custom Search). The business’ 
employer identification number plus the phone number of the office paying the bill are required to process these requests. A late 
payment charge will be applied to billings more than 30 days overdue. Prepaying, using an NTIS Deposit Account or a charge account, 
speeds order processing. Be sure payment and order are sent together. Checks, payable to NTIS, must be in U.S. dollars. 


Mail orders to: U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 
Springfield, VA 22161 


IF NO METHOD OF PAYMENT IS INDICATED, YOUR ORDER WILL BE RETURNED TO YOU AS 
A PRICE QUOTE UNPROCESSED. 


IV. SELECTIONS 


Abstract number (with vol., issue) 


Abstract number (with vol., issue) 


Abstract number (with vol., issue) 


Abstract number (with vol., issue) 


Abstract number (with vol., issue) 


Abstract number (with vol., issue) 








Change of Address Form 
NAME-FIRST, LAST 
COMPANY NAME OR ADDITIONAL ADDRESS LINE 


STREET ADDRESS 


2 
2 


ZIP CODE 


PLEASE PRINT OR TYPE (or) COUNTRY 


MAIL THIS FORM TO: 


NEW ADDRESS 

Superintendent of Documents 
Government Printing Office SSOM 
Washington, D.C. 20402 


4q------------------ 


Subscription Order Form 


Enter my Subscription to: 
(Please indicate publication) 


os .._... Daa OS... ee. C Remittance Enclosed 


NAME-FIRST, LAST (Make checks payable 
to Superintendent of 
Documents) 
COMPANY NAME OR ADDITIONAL ADDRESS LINE 
(1 Charge to my Deposit 
MAIL ORDER FORM TO: 


Superintendent of Documents 


Washington, D.C. 20402 
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Federal Depository Library Program 


As a result of an agreement between the U.S. Government Printing Office (GPO) and the Department of Energy, beginning in 1984 DOE 
reports with unlimited distribution are now included in the Federal Depository Library Program. The Regional Depository Libraries listed below 
receive and retain at least one copy of nearly every Federal Government publication, either in printed or microfilm form, for use by the general 
public. These libraries provide reference services and interlibrary loans; however, they are not sales outlets. You may wish to ask your local 
library to contact a Regional Depository to help you locate specific publications, or you may contact the Regional Depository yourself. Do not 
send checks or orders to these libraries 


ARKANSAS STATE LIBRARY 
One Capitol Mall 

Little Rock, AR 72201 

(501) 371-2326 


AUBURN UNIV. AT MONTGOMERY 
LIBRARY 

Documents Department 

Montgomery, AL 36193 

(205) 279-9110, ext. 253 


UNIV. OF ALABAMA LIBRARY 
Documents Dept.-Box S 
University, AL 35486 

(205) 348-7369 


DEPT. OF LIBRARY, ARCHIVES 
AND PUBLIC RECORDS 

Third Floor-State Cap 

1700 West Washington 

Phoenix, AZ 85007 

(602) 255-4121 


UNIVERSITY OF ARIZONA LIB. 
Government Documents Dept 
Tucson, AZ 85721 

(602) 626-5233 


CALIFORNIA STATE LIBRARY 
Govt. Publications Section 

P.O. Box 2037 

Sacramento, CA 95809 

(916) 322-4572 


UNIV. OF COLORADO LIB. 
Government Pub. Division 
Campus Box 184 

Boulder, CO 80309 

(303) 492-8834 


DENVER PUBLIC LIBRARY 
Govt. Pub. Department 

1357 Broadway 

Denver, CO 80203 

(303) 571-2131 


CONNECTICUT STATE LIBRARY 
Government Documents Unit 

231 Capito! Avenue 

Hartford, CT 06106 

(203) 566-4971 


UNIV. OF FLORIDA LIBRARIES 
Library West 

Documents Department 
Gainesville, FL 32611 

(904) 392-0367 


UNIV. OF GEORGIA LIBRARIES 
Government Reference Dept 
Athens, GA 30602 

(404) 542-8951 


UNIV. OF HAWAIil LIBRARY 
Govt. Documents Collection 
2550 The Mall 

Honolulu, Hi 96822 

(808) 948-8230 


UNIV. OF IDAHO LIBRARY 
Documents Section 
Moscow, ID 83843 

(208) 885-6344 


ILLINOIS STATE LIBRARY 
Information Services Branct 
Centennial Building 
Springfield, IL 62706 

(217) 782-5185 


INDIANA STATE LIBRARY 
Serials Documents Section 
140 North Senate Avenue 
Indianapolis, IN 46204 
(317) 232-3686 


UNIV. OF IOWA LIBRARIES 
Govt. Documents Department 
lowa City, IA 52242 

(319) 353-3318 


UNIVERSITY OF KANSAS 
Doc. Collect.-Spencer Lib 
Lawrence, KS 66045 

(913) 864-4662 


UNIV. OF KENTUCKY LIBRARIES 
Govt. Pub. Department 

Lexington, KY 40506 

(606) 257-3139 


LOUISIANA STATE UNIVERSITY 
Middleton Library 

Govt. Docs. Dept 

Baton Rouge, LA 70803 

(504) 388-2570 


LOUISIANA TECHNICAL UNIV. 
LIBRARY 

Documents Department 

Ruston, LA 71272 

(318) 257-4962 


UNIVERSITY OF MAINE 

Raymond H. Fogler Library 
Tri-State Regional Documents 
Depository 

Orono, ME 04469 

(207) 581-1680 


UNIVERSITY OF MARYLAND 
McKeldin Lib.-Doc. Div 
College Park, MD 20742 

(301) 454-3034 


BOSTON PUBLIC LIBRARY 
Government Docs. Dept 
Boston, MA 02117 

(617) 536-5400 ext. 226 


DETROIT PUBLIC LIBRARY 
Sociology Department 

5201 Woodward Avenue 
Detroit, MI 48202 

(313) 833-1409 


MICHIGAN STATE LIBRARY 
P.O. Box 30007 

Lansing, MI 48909 

(517) 373-0640 


UNIVERSITY OF MINNESOTA 
Government Pubs. Division 
409 Wilson Library 

309 19th Avenue South 
Minneapolis, MN 55455 

612) 373-7813 


UNIV. OF MISSISSIPPI LIB. 
Documents Department 
University, MS 38677 

(601) 232-5857 


UNIV. OF MONTANA 
Mansfield Library 


Documents Division 
Missoula, MT 59812 
(406) 243-6700 


NEBRASKA LIBRARY COMM. 
Federal Documents 

1420 P Street 

Lincoln, NE 68508 

(402) 471-2045 

(in cooperation with University 
of Nebraska-Lincoln 


UNIVERSITY OF NEVADA LIB. 
Govt. Pub. Department 

Reno, NV 89557 

(702) 784-6579 


NEWARK PUBLIC LIBRARY 
5 Washington Street 

Newark, NJ 07101 

(201) 733-7812 


UNIVERSITY OF NEW MEXICO 
Zimmerman Library 
Government Pub. Dept 
Aibuquerque, NM 87131 

(505) 277-5441 


NEW MEXICO STATE LIBRARY 
Reference Department 

325 Don Gaspar Avenue 

Santa Fe, NM 87501 

(505) 827-2033, ext. 22 


NEW YORK STATE LIBRARY 
Empire State Plaza 

Albany, NY 12230 

(518) 474-5563 


UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Wilson Library 

BA/SS Documents Division 

Chapel Hill, NC 27515 

(919) 962-1321 


UNIVERSITY OF NORTH DAKOTA 
Chester Fritz Library 

Documents Department 

Grand Forks, ND 58202 

(701) 777-2617, ext. 27 

(in cooperation with North 

Dakota State Univ. Library) 


STATE LIBRARY OF OHIO 
Documents Department 

65 South Front Street 
Columbus, OH 43215 

(614) 462-7051 


OKLAHOMA DEPT. OF LIBRARIES 
Government Documents 

200 NE 18th Street 

Oklahoma City, OK 73105 

(405) 521-2502 


OKLAHOMA STATE UNIV. LIB. 
Documents Department 
Stillwater, OK 74078 

405) 624-6546 


PORTLAND STATE UNIV. LIB. 
Documents Department 

P.O. Box 1151 

Portland, OR 97207 

(503) 229-3673 


STATE LIBRARY OF PENN. 
Government Pub. Section 
P.O. Box 1601 

Harrisburg, PA 17105 

717) 787-3752 


TEXAS STATE LIBRARY 
Public Services Department 
P.O. Box 12927-Cap. Sta 
Austin, TX 78753 

512) 471-2996 


TEXAS TECH. UNIV. LIBRARY 
Govt. Documents Department 
Lubbock, TX 79409 

(806) 742-2268 


UTAH STATE UNIVERSITY 
Merrill Library, U.M.C. 30 
Logan, UT 84322 

(801) 750-2682 


UNIVERSITY OF VIRGINIA 
Alderman Lib.-Public Doc 
Charlottesville, VA 22901 
804) 924-3133 


WASHINGTON STATE LIBRARY 
Documents Section 

Olympia, WA 98504 

(206) 753-4027 


WEST VIRGINIA UNIV. LIB. 
Documents Department 
Morgantown, WV 26506 
(304) 293-3640 


MILWAUKEE PUBLIC LIBRARY 
814 West Wisconsin Avenue 
Milwaukee, WI 53233 

(414) 278-3000 


ST. HIST. LIB. OF WISCONSIN 
Government Pub. Section 

816 State Street 

Madison, WI 53706 

(608) 262-4347 


WYOMING STATE LIBRARY 
Supreme Ct. & Library Bid 
Cheyenne, WY 82002 

(307) 777-6344 
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